1 DOOR CLOSER COMPRISING ADDITIONAL CLOSING SPRING The invention relates to a door
closer having an additional closer spring. 5 In the state of the art, a differentiation is made between
door closers and door drives. In case of door closers, the door has to be opened manually by a

person. During the opening process, energy is stored, e.g. in a closer spring, and the door closer is

capable fooosedNOFER YOIGIPER IBNOIBNTRIVAC WLers| Hersiortneaioor 10 drive is an

assembly which automatically opens and closes the door by means of an additional auxiliary energy,
e.g. by a motor or hydraulic means. In particular when considering the hydraulic circuits in door drives

and dooryieserse sidniffernkditteecneos casdentdung.-dn atestienaesbasicspapgdrives, a motor and a
pumg are always provided, which apply the required hydraulic pressure. The respective 15 pressure
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effected. Thus, in the door drive, the pressure is generated by the internal components, i.e. motor and
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door in an ppening direction additionally, whereas, in case of the door closer, the door is accelerated in
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conseque zg also applicable as int%;rateql doog) closedms.g. in a door frame or a 30door. In
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features aftagsngroeiadent alaiors. disydaependentictimsydiaigito passirgedue fugbpective
de\i%Oan)?Qgssggethc IE{]I’\TII re]:triso r};ire thereby actively charged with hydraulic pressure, such that
the opening of the door is effected. Thus, in the door drive, the pressure is generated

by the internal components, i.e. motor and pump. Contrary thereto, the pressure
chambers in a door closer are filled by expansion of the chambers and by suctioning

the hydraulic oil from other spaces of the door closer. Herein, the energy for the

20 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 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

25 by the user.

It is an object underlying the present invention to provide a door closer which has a

very 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
30 door. In addition, the door closer is configured to include a free-swing-function.

This object is solved by the features of the independent claims. The dependent

claims relate to advantageous further developments of the invention.

35 Thus, the object is solved by a door closer, in particular a hinge door closer,

including a free-swing-function, comprising a door closer housing, an output shaft to



2 be connected to a door, a piston assembly connected to the output shaft and guided in the door
closer housing, a closer spring, a piston rod adapted to connect the piston assembly to the closer
spring, a free-swing assembly adapted to enable a Translational motion of the piston assembly
decoupled from the closer spring when 5 the closer spring is locked, and a hydraulic lock

compartrgerégiftried tilacidbe 6lprsioprasikhbifhesnABALHiHS iR GOSRISEHETE A RIS piston
assembly, in order to slightly load the piston spring toward the closing direction when in
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moment. The free-swing mode may also be referred to as a smooth-running or smooth-closing mode.
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solenoid valve") and (H) "smooth-running. or free-swing-mode". The lock comPartment including the
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door, it is however also often 25 desirable thaiathggdoor closes after use v(xﬁever, not a/ith the force
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spring, adagiesbtarrsimaihglosiag coameloksiny Aarjeuse, 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 between 30 the cam roller of the opening piston and the rolling

contour isnajsargeseribad wituniteseanechhbis spplieid asoritrl wsioend pirastee Spriegable
preferably replaced by the additional closer spring. Further, the use of piston assembly internal tie rods
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doors. Inthenfilnieatidg.with a fire alarm system, the closing of said doors is secured for avoiding a
propagation of smoke and fire, without exposing the users of the door to a constant opening moment
of prior arF\dpoaorEigb gﬁrﬁ' ilsn %r\t/-ll%lgg rt-na? ?ﬁg %Hfﬁo‘?{gf% gsogr spring is arranged between the
20 piston assembly and the piston rod or between the piston assembly and the
additional piston or between the piston assembly and the separating wall. The closer
spring fulfilling the fire protection function and being configured very strong, is
preferably tensioned once and then remains locked via the lock compartment until a
possible case of fire. For the everyday use of the door, it is however also often
25 desirable that the door closes after use, however, not with the force of a strong
closer spring used for emergency cases. For this purpose, the additional weaker
closer spring, adapted for small closing moments or easy use, 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 between
30 the cam roller of the opening piston and the rolling contour is also described within
the scope of this application. Said second pressure spring is preferably replaced by
the additional closer spring. Further, the use of piston assembly internal tie rods

including clearance compensation springs is described. In this variation, the



10 doors, very strong closer springs have to be used, such that a safe closing of the door can be
guaranteed also in case of an air draft in the corridqrs. 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
until a 12950RiE enRIsensrierRpeaepPErsSeIBIIOBE Clased can Rritisshtetbintisibbidatamae door
leaf or in the door frame due to its very slender overall width, such that no optical drawback occurs and
it is protetPEIPLGALL ASRIRESN by vandalism. Preferably, the door closer comprises a fluid-tight
separating wall arranged in the 20 door closer housing between the piston assembly and the closer
spring, wherein the piston rod passes th[o#ﬁjh the separating wall in a fluid-tight manner. The
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advantageously comprises a closer spring tension piston guided in the door closer housing and
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compartment, in order to prevent an immediate closing 5 of the door after the manual
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therewith an energy saving spring is biased through a spring tension piston. Contrary thereto, the
proposed door closer provides that the oil volume corresponding to the stroke is displaced from other
housing esferiabtyththiodooorolusmentiuises theflmdnighopepiratingoesd, andtigedisciaege from
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piston rod passes through the separating wall in a fluid-tight manner. The separating

wall is sealed and stationary with respect to the door closer housing. A slide ring seal

is preferably used between the piston rod and the separating wall.

25  Further, the door closer advantageously comprises a closer spring tension piston
guided in the door closer housing and abutting on the closer spring. The piston rod
therefore transmits the force from the piston assembly to the closer spring tension

piston. The closer spring abuts on the closer spring tension piston.

30 Preferably, the lock compartment is formed between the separating wall and the
closer spring tension piston. On one side of the separating wall, the piston assembly
including the output shaft is arranged. The piston rod transmits the forces through
the separating wall to the other side. On this other side, the lock compartment, the

closer spring tension piston and the closer spring are arranged.



20 herein, the stored force of the closer spring is absorbed by the oil pressure and cannot introduce a
torque to the output shaft via the piston assembly. Preferably, the door closer comprises an additional
piston guided in the door closer housing between the piston assembly and the piston rod and fixedly
connected to 25 the piston rod. The first front face of the free-swing assembly, which will be described
in the following, is formed at the additional piston. The piston rod and the additional piston are fixedly
connected, i.e. they always move together along the longitudinal door closer axis. Further preferably, it
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the separating wall. 5 piston assembly. For the free-swing-function, no fixed connection may exist
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compartment during the manual opening process, and the discharge from the lock
compartment is e.g. blocked by a solenoid valve. Thus, in the door closer proposed
20 herein, the stored force of the closer spring is absorbed by the oil pressure and

cannot introduce a torque to the output shaft via the piston assembly.

Preferably, the door closer comprises an additional piston guided in the door closer
housing between the piston assembly and the piston rod and fixedly connected to
25 the piston rod. The first front face of the free-swing assembly, which will be
described in the following, is formed at the additional piston. The piston rod and the
additional piston are fixedly connected, i.e. they always move together along the
longitudinal door closer axis. Further preferably, it is provided that the additional
closer spring is arranged between the piston assembly and the piston rod or
30 between the piston assembly and the additional piston or between the piston

assembly and the separating wall.

Preferably, it is provided that the free-swing assembly is formed as a sliding-coupling

which exclusively transmits compressive forces between the closer spring and the



30 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 the output shaft and the opening piston is disposed
on the other side of the output shaft, such that the dutput shaft is arranged between these two pistons.
Consequently, no direct contact is possible between the opening piston and the damper piston. Said

very 6 slgigen e@asiusiional desigie &ihmgIanetRieriy amde st tomhingtoaseheaiebctions,
biasing the closer spring and dampening the closing ﬁlgzcess, Is_not directly possible within one
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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
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including the two rollers 10 supported therein and secures a constant monitoring of the
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separated pistons, the opening piston and the damper piston, always have a clearance-free contact
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second veliafiit uses pressure springs which engage outside at the opening piston and/or the damper

piston. 25 Preferably, it is provided that the damper piston and the opening piston are connected via
tie rods. Since the opening piston and the damper piston are arranged on both sides of the output

shaft no lgirachesfiaetibemissdirtiase divechpisiistens passibigy Theisiorodiiedathatathenpistian of the
tyvo pistons Wh'CIh can be. 30 as\s;gqr?ppled and manthaa’iured %qsily. In ad(ﬂtion, tge use of aé)lurality of
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of the opening piston have to be in constant contact with the rolling contour, and thus
20 roll on the rolling contour when the output shaft is rotated. Therewith, a working
stroke is generated for the 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
25 displaced, such that the door velocity during the closing process is controlled or
braked by means of interposed throttle valves. In 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
30 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 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



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 output shaft. In particular,
the four tie rods are arranged at corners of an imaginary square or rectangle. The output shaft passes
through the section point 10 of the diagonals of said square or rectangle. Due to this arrangement, an
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transmission is directed in parallel with the longitudinal door closer axis, is_ possible and a seizure of
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cam rollers of the two pistons and the roIIina contour, and the other two diagonal rods serve to prevent
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5 springs, it is prefera rovided that a first pressure spring is arranged between t mper piston
e A BRTORE Me R H FL0G o GhES oG Flor SRESAID
compensgdiorgetvieensde, rc\‘;]{)'mgp@uﬂwuaﬂé tlfrﬁae:]irlataﬁanm@(?Mﬁu pfimmh p&hﬁism(?a Tdail%fl'yslt
pressure spring pressurizes t amper piston slightly toward t utput shaft. The additional closer
Cori thSUREURLLTEHoH0 A EIESHEES oLt GrPBURIBG o DFORAHE LOIRBSPAIRF i EBBond eam
roller in thee e néagP}HEAB-Cc8rhigyd,shows Nan whiéiedans ek see aecidiey for asticirgigbediment,
Fig. 2shows an inventive door closer with closed door. at an %Be'irﬁggpmm%lﬁ of 0 Swith inactiv

close

free-swin %Fae[?f:gﬁf]rl?c?diﬁ?éﬁ?ﬁtﬁ?&t‘ggﬁm EnHiQeRRR o oﬁ%ﬁ%@ Yo aﬁ%pening
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very slender constructed door closers, as they are proposed herein. In addition,
15 when using a cam technology, it has to be considered that small strokes and thus
small volume displacements with simultaneous high tensile force requirements are
present, which is a disadvantage compared to the common rack-and-pinion
technologies. Cam door closers therefore require sustainable bearings and elaborate
hydraulic component arrangements. In the following, two variants are disclosed,
20 which enable that the two separated pistons, the opening piston and the damper
piston, always have a clearance-free contact with the rolling contour. A first variant
uses tie rods and internal clearance compensation springs. The second variant uses
pressure springs which engage outside at the opening piston and/or the damper
piston.
25
Preferably, it is provided that the damper piston and the opening piston are
connected 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 enable a connection of the two pistons, which can be
30 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.



10Fig. 4shows an inventive door closer with closed door at an opening angle of O with activated
free-swing for all embodiments, Fig. 5shows an inv.zvntive door closer during the opening process with
activated free-swing for all embodiments, Fig. 6shows a detailed view of the free-swing according to
the first embodiment, Fig. 7shows an inventive door closer according to a second embodiment with an

inactive fregtRingrdfis S§hRWh ey i estiv glagetiacearding Hetheuregendsrimbashmeat with
activated free-swing, Fig. 9shows a piston assembly of an inventive door closer according to a third
25embodiRERUIEH eMEHG RE AR HBRIEREHSIRAIRBFL O AN S8t HBRSTUSSIAMG HPtRE third
embodimergos8big. 11shows a hydraulic switching symbol for a solenoid valve of an inventive door
closer according to a fourth embodiment,

5 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 output shaft. In particular, the four tie rods are arranged at corners of

an imaginary square or rectangle. The output shaft passes through the section point

10 of the diagonals of said square or rectangle. Due to this arrangement, an absolutely
constant transmission of force between the opening piston and the damper piston,
which transmission is directed in parallel with the longitudinal door closer axis, is

possible and a seizure of the piston assembly is prevented as far as possible.

15 Preferably, it is provided that the piston assembly comprises at least two integrated
clearance compensation 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

20 between 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.

As an alternative or in addition to the use of tie rods and clearance compensation
25  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 roller of the damper piston. This first pressure spring pressurizes the damper
piston slightly toward the output shaft. The additional closer spring then provides for
30 a clearance compensation between the rolling contour and the second cam roller in

the opening piston.

In the following, the invention is explained in more detail on the basis of the

accompanying drawing, in which:



9 Fig. 13shows a hydraulic switching symbol for a solenoid control valve of an inventive door closer
according to a sixth embodiment, 5Fig. 14shows thg hydraulic 3/2-solenoid control valve of the door
closer according to the fifth embodiment in a de-energized position, Fig. 15shows the hydraulic
3/2-solenoid control valve of the door closer according to the fifth embodiment in an energized
position, 10 Fig. 16shows a detail of Fig. 15, Fig. 17shows the hydraulic 3/2-solenoid control valve of
the door closer according to the sixth embodiment in a de-energized position, 15 Fig. 18shows a detall

of Fig. 17,'9nd Fig. $8SHEAdRVRVEKEAPEb6IASBBCSLENRENE IHLSBRIHERI Y diment.

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

5 with inactive free-swing for all embodiments,

Fig. 3 shows an inventive door closer with opened door at an opening angle of
150° with inactive free-swing for all embodiments,

10 Fig. 4 shows an inventive door closer 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,

15
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,
20
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
25 embodiment,

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

30 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,



20In the following, the basic structure as well as the hydraulic control and the function of a door closer
41 according to the first embodiment is explained vgth reference to Fig. 1. The door closer 41 extends
along a longitudinal door closer axis 62. The door closer 25 41 comprises a door closer housing 42
which in turn consists of a first door closer housing part 43 and a second door closer housing part 44.
In Fig. 1, the various hydraulic lines are shown to be outside the door closer housing 42. This

illustration, however, is only given for facility of inspection. In practice, the hydraulic lines are

integratelifitd the FRPMEoSeMMEIRIG AVIRHNG rSNTMAL [P FARNRIGIRRIG orRNE RbsRP 41

along its longitudinghgeatigoaebryie set scesptantethicosiktaletabistimArdirst pressure spring 45 is
supported against the door closer housing 42, in particular against a front face of the first door closer

housing part 43. The first pressure spring 45 pushes a piston assembly 94. This piston assembly 94 is

guidsd inftige tpor céperioiRinthddrdllRArBrRlaslenbigl fisssiasr darer hsrusing pfsbA3cl@ppesite to
10 the first pressure spring 45, a second pressure spring 52 abuts against the piston assembly 94.

Said second pressufEEH Hbgéﬁ 158 0ol YIRS I (2RISR B rticular 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 %oor 5 closer housing part 44. Lh\z?i%ﬁar tin%wall 53 forms a flange
e

for connécng e t %s%ﬁp Wraylig 4 3RS QIRAL SRILE? e MdMOuSAY p&IRSER, 44

against each other. dcpi@ingad tkpagsembsagbribm separiigra@pbositang the longitudinal door
closer axis 62. The piston rod 54 is sealingly guided in the separating wall 53, in particular by means of

a shle ring seal. The piston rod 54 is 10 fixedly connected to a closer spring tension piston 55. Said
closer spFipg 1@1siosHygiom efeisipoideg.in3he door closer housing 42, in particular in the second door
closer housing part 44. The closer spring tension piston 55 is followed by a closer spring 56. The
closer spring 56 is supported against the closer spring tension piston 55 on one side and against an
adjustingrigitl57 fordhewdoseespiiriuising/2rsthendi odwitriievAidiacent théheladiustiogaimit 57 for
the closer spring biasing, a 3/2- s Ienoi(f:J control valve 1, in the embodiment of a cartridge valve, is
disposed and nteqr At ARELRR ey KB RBERG 15 th S AR EIG R SHoBnd door closer

hougng part 44. 20The piston assembly 94 comprises, on a side thereof facing the first pressure

spring 45, a damper piston 48al and an .opening piston 47 on the side facing the piston rod 54. The

damper pﬁ&orﬁ% cgﬁm%‘%éas é*ﬁrgtogalqﬂwgr;:}er which is rotatably supported therein. The opening

piston 51 comprises a second cam roller 50 supported rotatably therein. An output shaft 48, in the

embodinggntgtf a cara shaft, is 25 a{;{anajed between the first cam roller 47 an sec?nd cam roller
d

h
50. The duthut ShafP A8 Bk R HYVEIANG a1 SlAtE 8% A58 S LB R PRI h It0&Mal door closer

axis 62. Said output shaft 48 transmits the force from the piston assembly 94 though an arrangement
of leyers or an arrangement with slide rails to the dgor as well as from the daoor tag the piston assembly
0a Lo ults B AOREE e hesieA A g anoielias T AR e R LB s R cam
roller 47 ahd thheaoseriondr 41 according to the first embodiment is explained with reference to

Fig. 1.

The door closer 41 extends along a longitudinal door closer axis 62. The door closer
25 41 comprises a door closer housing 42 which in turn consists of a first door closer
housing part 43 and a second door closer housing part 44. In Fig. 1, the various
hydraulic lines are shown to be outside the door closer housing 42. This illustration,
however, is only given for facility of inspection. In practice, the hydraulic lines are
integrated into the door closer housing 42. In the following, the structure of the door
30 closer 41 along its longitudinal door closer axis 62 is explained from left to right. A
first pressure spring 45 is supported against the door closer housing 42, in particular
against a front face of the first door closer housing part 43. The first pressure spring
45 pushes a piston assembly 94. This piston assembly 94 is guided in the door

closer housing 42, in particular in the first door closer housing part 43. Opposite to



cam roller 50 roll on this rolling contour 49. The rolling contour 49 is heart-shaped. 11 preferably
comprise seals or sealing flanges at their circumfe&gpce. Due to this sealed guiding of 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, pgainsp @rﬁ@@dﬂ@dsﬁﬂﬁg|€1f$I%fiﬁéﬁ@ﬁ@nﬁrﬁé%m@%f?ﬂﬁgab@abm@s@?ﬁﬁﬁftﬂ'eppﬁéﬁﬁh”e
damping compartment 58 is formed, defined by the left end tace of the door closer housing 42, in

particulaPFREMEDaBGr SRISPERANY BEFHAS SRHAYR daMHBP BRSPS IS REPEWAWAner
space 5953, dispaseeliRatwarsLIIeEISamRea MY UAS e $op ARG WBISED BldiSeHrResal #igo be

referred to as cam shaft space. The piston 10 assembly inner space 59 is on both sides sealed by the

damper SIEEIP48! HEINBIWESR] MisIBREAOM FIOSG ARG AR 43Rt HIEpRESAIE RRRI. An

opemjng dryveintbeRMpastneM 6PHe dispasemdaiaren foerapening giston &dnardithg separaing wall
53. On the other side of the separating wall 53, the lock compartment 61 is arranged between the
separatin W8 PaHs thé é‘l%%?dsﬁﬂﬁtj'@H@%M&Sﬁ'ﬁ%‘%é‘.’"?h'é%%'l@@d?ﬁﬂérﬁ%eﬁf‘ﬁﬁ%'Bé‘fined by

the sepa@ﬁmdwmbﬁmhhpéwaﬂ cirfd@e%mdé)owmkhﬁ@si@emm% andlrfhsxkamgmﬁw tens;on
piston 55. In addition, the door closer 41 compyrises a tank compartment 31. The tank compartment 31
2 arrang BTBRHALA HEQIoE PR tbrsiol oRiaT 8B 510 A SBIcTRAT O a0 1 &

accommedataaiting clRSEbSPingaticudiths adimibef 20 it Ihd3aeal onéigetdd tod 84the specific

desi fth lenoid | valve 1 lained lat . In thi text, also the. ific .
conucHtE BBl 675 P18k B cO e {RERPEL HFb Sap S e PRl A9 ioser

spring aqgieram@hiigsireeifiaadioothsdqdsionassemialy, imeaspadash ohe kosed dsertank by
means of pynthr ttled_connectiﬁ)nsri% the tank compartment 31. 25 In_additjon, the door closer 41

compriseS SfrsPRYGIANIRAThE e BERRPES SPELYENHE P ot Ry @G, Britifkd as
operatingsfifia\58nd lactivisk by distinig BBeisesnppdiesdosdaimsiiteeToldser thpeadnydnaidie pirsrextend in

arallel with the longitydinal door closer axis 62 in the dogr.closer housing 42. The three hydraulic 30
ncs are SO bR R h 2 U AR AL OB s 1 (0 5 ERSCE SR T ARG Pnnels
whith extsthd rrasidrlly Adidicaily wittheespicttiadghanangituiinahdodibs@sepaxig badmigy, las3pavs the
hydraulic lines only schematically. In practice, the hydraulic lines are integrated into the door closer
nousing 591PHA, RATFL YRS LB e SRR TR S aang8 e SRR Sl valve 1
directly ainded2satihiont teimgitvoitleder e opepttR) inepArastéadininie decolasuwieatashpsarspace
58 to the,solenoid co %?I valve 1 directly and without being throttled. The solenoid control valve 1 is
further cé%é?@d%rﬂl tank line T. The designation "direct and without being throttled" means that no
separate throttles are provided in the lines. 5Nevertheless, the pressure can be slightly throttled by

posz%ble Ilulg%r%%%jr}/ rr!t%rsne!'(r:nbly 94 comprises, on a side thereof facing the first pressure spring
45, a damper piston 46, and an opening piston 47 on the side facing the piston rod

54. The damper piston 46 comprises a first cam roller 47 which is rotatably
supported therein. The opening piston 51 comprises a second cam roller 50
supported rotatably therein. An output shaft 48, in the embodiment of a cam shatft, is

25 arranged between the first cam roller 47 and the second cam roller 50. The output
shaft 48 extends along an output axis 85 perpendicular to the longitudinal door
closer axis 62. Said output shaft 48 transmits the force from the piston assembly 94
though an arrangement of levers or an arrangement with slide rails to the door as

well as from the door to the piston assembly 94. For this purpose, the output shaft 48

30 comprises a cam-shaped rolling contour 49. The first cam roller 47 and the second

cam roller 50 roll on this rolling contour 49. The rolling contour 49 is heart-shaped.

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,



pressure differences. The opening damping compartment 60 is connected to the tank line T through a
first throttled connection 78. For this purpose, a first throttle valve 65 is used. In addition, 10 a first
unthrottled connection 77 exists between the opening damping compartment 60 and the tank line T.
The opening of the opening damping compartment 60 into the first unthrottled connection 77 lies

nearer togRa«Hiyt eoMpAScthasniseppsaina @f fhagreningriameing fAeiRAEEIeDLEO iHtege first

throttled connection 78. Therewith, the unthrottled connection 77 can be closed by the opening piston

51 15whERA&G AR it OO EITIBISENS FRRCRSIOTIRBIBREGF F5enBRIFEBIRHAANIBRL 58 is
connectegoiér thstnkHhesh§huriolisge eered dbrride’ goinesiipn othavhigh isaditasdegipadne front

face of the first door closer housing part 43. For this purpose, a second throttle valve 63 is used. In 20

addition, ' &Tr PR ARG RLiBRFE TP fotaea AR U EHIB S N dF itheld88PMoser
housing 43 Aiaimee e disLes dgmpierpmransngntEmandder aokdinedisimaudingladhie throttle

valve 64. The piston assembly inner space 59 is connected to the tank Jine T in an unthrottled manner

by at leaSARR REFABRAAAR A FitdF 32 B eRpREERSH (e TARKSINERD HRGEIRT HIE RN e filter

il ifs ongxlhafﬁgwfm-%c{ti@mgmg,ﬂm ﬂgﬁfr %ﬁo@éﬁhﬁéﬁ%ba@ iﬁ?ﬁ@?d?@?}i@?éﬁi@@ﬁ@%ﬁ&l-
rerera urther filters n.be arranged. In the other raulic lines. In the damper plston , a
frst chock VB BB ARSEEN NG RAKE A RO RS R Weendns AR HRRIAT A Ab 56, A

second checlpyaivegdgissonsalleshinSedheatiosee pisisrincrilicSasneapisehatispiaysamhdeigision
assembly inner space 59. A third check valve 68 js provided in the closer spring tensjon pjston 55.
Thi%ochea§semb’?’ inner space 55 IS on %0 sides sealed by the damper piston 46 a d tthe
opening piston 51 and is always maintained at a tank pressure level. An opening
damping compartment 60 is disposed between the opening piston 51 and the
separating wall 53. On the other side of the separating wall 53, the lock compartment
61 is arranged between the separating wall 53 and the closer spring tension piston
15 55. The lock compartment 61 is defined by the separating wall 53, the wall of the
second door closer housing part 44 and the closer spring tension piston 55. In
addition, the door closer 41 comprises a tank compartment 31. The tank
compartment 31 is arranged between the closure spring tension piston 55 and the
solenoid control valve 1 and accommodates the closer spring 56 and the adjusting
20 unit 57. Based on Figs. 11 to 18, the specific design of the solenoid control valve 1 is
explained later on. In this context, also the specific constructive design of a preferred
tank compartment 31 will be explained. In particular, also a closer spring
accommodating space 92 and/or the piston assembly inner space 59 can be used as
a tank by means of unthrottled connections to the tank compartment 31.
25
In addition, the door closer 41 comprises a first hydraulic line, embodied as pressure
line P, a second hydraulic line, embodied as operating line A, and a third hydraulic
line, embodied as tank line T. The three hydraulic lines extend in parallel with the
longitudinal door closer axis 62 in the door closer housing 42. The three hydraulic
30 lines are connected to the various chambers or spaces in the door closer 41 through
short channels which extend radially/vertically with respect to the longitudinal door
closer axis 62. Fig. 1 shows the hydraulic lines only schematically. In practice, the
hydraulic lines are integrated into the door closer housing 42. The pressure line P

extends from the lock compartment 61 to the solenoid control valve 1 directly and



valve enables a hydraulic flow toward the lock compartment 61 and a locking toward the tank
compartment 31. A forth check valve 69 is provide_di etween the tank compartment 31 and the tank
line T. Said check valve is spring-loaded and locks 13 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

compartmgiioRR B¢ e ietteeomBargperithl drie e mesfilemwid bisdiadligah e pagdank

volume upon expansion. 5 A free-sw\(ij%g assembly is formed between the piston rod 54 and the
¥

opening pistih B, FHERYAERIOL LRy 6#":[%' ly-@d g uYsBRipg, 1 eilisdinESrsRIBRO Kk tail in

Fig. 6. Atdiistrd1ovagxen threrfiresions sk ragtiontef thekdmee closeidt Hespyaxaeinesdrirmang detail
with reference to Figs. 2 to 5. The functions and motions of 10 the door closer 41 according to Figs. 2

to 5 are APFHRUbRIGIINENHiIMEARS HFbY PR8I JIroURSWA thRra¥lied o8P Iesh angle
positon pj&kyibleselensegrelosipieSPHAI E8ligHNe rewdil S dyys poe sikagtingdressioyeidhfcdoor
closer 41. Fig. 3 shows the door closer during opening at an angle position of 1500 of the output shaft
48. The d86PREpEREIEFSerson. Due to this, the output shaft 48, 15 which is connected to the door
frame via an arrangement of levers, rotates. The force is transmitted through the rolling contour 49 to
the cam rollers 47, 50. This results in a translational motion %Lthetr%::ton ssembB/ 94 to the right.
Together WEHAPE PG AATRBH 6RSRARE ThaHist5RBaEa% Iy e FaRliiRe ot E%‘@bﬁn@? nsion
piston 55jaretteaveshiteitorgrs. EonsagyRihnsbeciisetmoting vwve 26 hasesd Durigthéhopening
process, the pressure line P is closed by means of the solenoid control valve 1. Hydraulic liquid is
usied il PRI ERBA T 1o RRIVESRPARBRTEY FAEBBERFRTERBEERE Ehown in
Fig. 3 sep@aitel iprsiankhiaeDsahepsinentiy Afteidepsinmgaidiesingcosminendénasd hytkerping the

line P closed, the free-swing-fynction of the door closer 41 is active. Fig. 4 25 shows the d
Closer A g TG LR BOSHIN i £ S LRoHe AP0 AR I Lhhy B GEA I G WSLE) spring

56 remaitisein dpenanpiangdmogiticonsiaceribet 068 comeparimefitst 1 tisrstillelledoniibdisragis: oil.
Together_with the closer spring tension piston 55, also the piston rod 54 remains.unmovabl ue to
e oo, IR HOLerd i RILIEN SOCIREAPSaT e o IERSH 1A AEHHREhE BRtkein of 30
theisutput/isbafb4peapifio eapxaaiggamgléons dine dbed g eeweiiycat the door. Herein, the piston assembly
94 can freely move together with the door. Merely a slight force is transmitted through the two

pressure springs 45, 52 to the piston assembly 94. As shown in Fig. 5, the closer spring 56 remains in
its tensiomad aokareesiachpigitioordpenonte f&Seisvwdoarfeoasbno Meanahkelitee Tiabrasidieely

mOVEjlble'selc?'ond throttled connection 75 which is arranged at the front face of the first door
closer housing part 43. For this purpose, a second throttle valve 63 is used. In

20 addition, a third throttled connection 76 is provided in the circumferential surface of
the door closer housing 42 between the closure damping compartment 58 and the

tank line T, including a third throttle valve 64. The piston assembly inner space 59 is
connected to the tank line T in an unthrottled manner by at least one radial channel.

A filter 31 is depicted in the tank line T. Herein, the position of the filter 31 is only

25 exemplary. For example, the filter 31 can also be integrated into the solenoid valve

1. Preferably, further filters 31 can be arranged in the other hydraulic lines.

In the damper piston 46, a first check valve 66 is installed. This check valve locks
toward the piston assembly inner space 59. A second check valve 67 is installed in
30 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 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



Fig. 6 shows a detailed view of the free-swing according to the first embodiment. The 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 secon 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

longitudinghdparrossnimsd?. TheHitatimst faseditisaadrentdaseektba g es sy disg second

front face 72 is located at the piston assembly 94, in particular at the opening piston 51. In the

embodintEft SREWHS iHAEHBY £YBRREITRENE FellRRARAIISHIARIG HREPSLMERLAR0 ANGrtHe piston

rod 54 engaepwitathreReEeicah and sy g uided ke rrihalgridDRpisiondHides Ballhesieaead front
face 72 is formed as a bottom of the pocket 71. The two front faces 74, 72 are thus arranged opposite

to each dtRENIFtRE'bERRet 71 and can mutually lift off in case of a free-swing. 15Figs. 7 and 8 show a
doorscloser 41 according to a second embodiment. Identical components or components identical in
function are designated with identical reference numerals in all embodiments. Fig. 7 shows a door

closer 41/ 4{RRGHGNESSEIREIK S0 EPRAPEBVERT Bl B PRI L ERE B G BRI LM A st ally

blocked thougte therptassive tleeifn Gprseqrantwipalasailspive pnsissunisienebarngdil 49 the
closer spring 56 remain in their tensed positions. Ther%'ston asseley 94§nd theiéioor are freely

swingablE'Spart bl ie AMERYAEe HsdHBSHIRTHETEISHAHE 56N d SN bERTREN T LoRESponds
to the firsgirhedimantidrerteasy inithe disteevd odiFgst, 2masiditanaingbdnstan@rstringnged

between the separra#ing wall 53 and the piston assembl)é94, in pa Iic%lfr g1e 0 eningé)'ston 51, in the
secdhd € %o%‘?r‘ﬁre O%hk %adﬂmégmgtéﬂ Q:qu'fi;etﬂy dHive ! B Hrdtdt 6l Bp%tﬁsmitting

a translafipppbseetiperdine firgt frastidagethé isdornarstéiontalst ainthmgrditesiabpisp0 dwithhe
the pistol ASRSHHLA) S o the 1 DU LI e L iGHAIp A3 Shint A RaPitht wall 53
form the apewrigg Sanping temivstnetdd0d dihytbpediffgranes ketyegrodigdirssiensgoddmers and the
seC(_)_nd embodim n} IS int e;:ecpnd emb diment, the'p' t%n ro 54_i connected i}/q ly to the
ctioncP WL B8 ettt et o HUSBFE Y HoR 205 AL 5 BB N VEMn T bkt rod 54
and 515 tadiztdisoren pesimt Ko ishpivatdrabanie Vitstaxiarfangoeennoedionreetiuesesher histon rod
T R R e i AR e B R,
positionedkseatticil iy Wwithsksjpget t;mthion of the piston assembly 94 to the right. Together with
the piston assembly 94, also the piston rod 54 and therewith the closer spring
tension piston 55 are moved to the right. Consequently, the closer spring 56 is
20 biased. During this opening process, the pressure line P is closed by means of the
solenoid control valve 1. Hydraulic liquid is pushed through the third check valve 68
into the lock compartment 61. The opening process shown in Fig. 3 serves to tension
the closer spring 56. After tensioning the closer spring 56 and by keeping the
pressure line P closed, the free-swing-function of the door closer 41 is active. Fig. 4
25 shows the door closer 41 again in a closed position with a door angle of 0°. As is
easily discernible, the closer spring 56 remains in the tensioned position, since the
lock compartment 61 is still filled with hydraulic oil. Together with the closer spring
tension piston 55, also the piston rod 54 remains unmovable. Due to the free-swing
assembly, the piston assembly 94 lifts off the piston rod 54 through the backturn of
30 the output shaft 48 upon a closing motion operated manually at the door. Herein, the
piston assembly 94 can freely move together with the door. Merely a slight force is
transmitted through the two pressure springs 45, 52 to the piston assembly 94. 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.



5 second axis 80. Further, the axis 80 is positioned vertically with respect to the longitudinal door
closer axis 62. Said pivotal connection of the pisto&lod 54 prevents a seizing of the assembly in case
forces occur, which do not extend in parallel with the longitudinal door closer axis 62. 10Figs. 9 and 10
show a piston assembly 94 of the door closer 41 according to a third embodiment. Identical
components or components identical in function are designated with identical reference numerals in all
embodiments. The piston assembly 94 of the third embodiment can preferably be used in the door

closers 4T'9cBSHaMYE SRR yimMAE PR BESRIIRgAT CRE R (i dhs LSS EMBRAGNENL IR d in
Figs. 9 an@d QieRtpcessBIRINStRN ReREBR Sdiad Figs al $adingdIpRptar thedagPeisBisheRl46

including the first cam disc 47 and the opening piston 51 including the second cam disc 50. The output

shaft 48 FSHTHREGMENAhJUE. IR0 R BSREBhe HigtdRCalEIntiRY biRcR ot i h S BPad20

embgdinyesit tae &irgh PTeRS HFet PO 46eardl i@ SetRNEDIeS SIFCoBRI Mg 4aue TRt Bhwefsaguired,
however, can be used in addition. Fig. 9 shows the piston assembly 94, wherein the damper piston 46

and the JBERMGDidtd R PGSR YR &R MW BPRERSIQItN o [P B ULRRLARHCIBREE 2 Xithird tie
25 rod 8%and efeirtt ivredae Thefeufrbatalsesdf th8priomicngad Theasalieheitfoteriegitudinal

door closer axis 62. In addition, the four tie rods 81 to 84 are arranged at four corners of a square or
rectangle’to 'S WGHER iR 12D ARTSIRAY SoIthBAGIFYIRY 2 HAFPRGN AR IgW Brte Bt shaft
48 passe@rmf@diqlnetf]tesﬁ@ww Iinn:él@.t ®f theadieaonals m’lﬁaa't%b@mﬂamﬁ?eom pealingPestoe 10 mlilfaspecific
30 arran ent of the four tie rods 81 to 85, the complete_height 91 (see Fjg. 10) of the rolling contour
prp e AR e LR TR e el R R T
height 91padttie galtleg T mibiy d8dsriefined fackrectipnfofifetoatpatsote Bbof kiterelioRecontour 49
does not peed any recesses for the tie rods 81 to 84 and may therefore be loaded optimally_ 16 The
four tie ru A LB ESpAL VA EoHERLE RO SRS ISEa By <A RRAE! Alhe
other endmthesgoinitheddulifi@foascdtdmBa resrgdenigto through-holes of the damper piston 46.
Here, the ends of the tie rods 81 to 84 are

15 Figs. 7 and 8 show a door closer 41 according to a second embodiment. Identical
components or components identical in function are designated with identical
reference numerals in all embodiments. Fig. 7 shows a door closer 41 during biasing
of the closer spring 56. In Fig. 8, the lock compartment 61 is hydraulically blocked
through the pressure line P. Consequently, the closer spring tension piston 55 and

20 the closer spring 56 remain in their tensed positions. The piston assembly 94 and the

door are freely swingable.

Apart from the difference described in the following, the second embodiment
corresponds to the first embodiment: Contrary to the first embodiment, an additional
25 piston 95 is arranged between the separating wall 53 and the piston assembly 94, in
particular the opening piston 51, in the second embodiment. The additional piston 95
is fixedly connected to the piston rod 54 for transmitting a translational motion. The
first front face 74 is formed frontally at the additional piston 95. The additional piston
95 comprises a passage, such that the area between the additional piston 95 and
30 the piston assembly 94 as well as the area between the additional piston 95 and the
separating wall 53 form the opening damping compartment 60. A further difference
between the first embodiment and the second embodiment is that, in the second
embodiment, the piston rod 54 is connected pivotally to the additional piston 95 and

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



5 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 integrated
clearance compensation spring 86. The integrated ¢learance compensation springs 86 are fit on the
first tie rod 81 and the third tie rod 83 and are located in the damper piston 46. A first end of the

cIearanC@héQasam@ﬁaﬁﬁté@arsgeingsp&ﬁ)tapi@wayﬂ?rm%@ Pt Bafi et tohUpPRERthagainst the
spring tension nut 88 which is screwed to the respective tie rods 81, 83. A second end of the,

respectivR'SiBArRft 4 AN LpFRGRBECARAY RIRIAL RIS IR RPQIS b REA%KhREEa
shoulder &3 (8eehFiet0Y9/heeh dsdasmatondhe/eamary RigtPnetddet eotarbisosrRpeitiharaseement,

the clearance compensation 15 springs 86, which are embodied as pressure springs, may load the

first and SESHANSBds 81284 Rk Eﬁgﬁsﬁ&ﬁ. IS IRISP GG EH NG U IRGREFIJE 8oFat the

damper pisthdSanbicdpsaalgtte, damapakieiston 46 pushiterREGIdAItA\ QoI espEQUENUHE2. In a
similar 20 manner, the opening piston 51 is sealed with respect to the door closer housing 42 by

means of A'GEHGNPLEIM FHS5E98. orh RINRVOLLIF MSHOS 86 1ap BRI LR R BISBH

assembligss8frpicpbfembediseenitdy Thedsie goated CeaianemichniRensaictesiritopatairevatranged
within a pjston, 25 preferably within the damper piston 46. The integrated clearance compensation
b R

springs 86'S it ARItA'BR&F 8¥5Rrated 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,

herein th llers 47 and 5Q abut on the roll tour 49 without a cl .30 Th
etk B0, Lo EHeA R P PR B KRGl S leh AP OB

componestishuiiitetite pigéoniesiserobty Sderrivedrasctimgtabarsof idengealinghflangaes&? ane 90 with
respect to thfgﬁg{lggn of the first do rcI?pser housin%ggar IS .overcome, since otherwise the cam rollers

47 and 58% oty HHSAURR (4] r‘?ée&?r?toﬂp on' sft k&fﬂ%‘? 6 e &Eﬁ)npé*%@é}nbly 94

in the freaswinptnodesflbe thithieaaagesmantaf hefotaphated alsalanateevpeokaliag garings 86,
no 5 counter-bearin spect to the compopents.of the door closer outside the piston assembly
g, it el S

ith
94 is gen%?g?e( '%E E\#llaqrﬁ% POS L QPRG f'tdthe rolling contour 49 and, consequently, no

undssired torque is transmitted to the output shaft 48.
The piston assembly 94 proposed in Figs. 9 and 10 replaces the piston assembly 94
of Figs. 1 to 7, in particular the damper piston 46 including the first cam disc 47 and
the opening piston 51 including the second cam disc 50. The output shaft 48 remains
unchanged. Due to the use of the piston assembly 94 according to the third
20 embodiment, the first pressure spring 45 and the second pressure spring 52 are not

longer required, however, can be used in addition.

Fig. 9 shows the piston assembly 94, wherein the damper piston 46 and the opening
piston 51 are connected by means of a first tie rod 81, a second tie rod 82, a third tie
25 rod 83 and a forth tie rod 84. The four tie rods 81 to 84 are arranged in parallel with
the longitudinal door closer axis 62. In addition, the four tie rods 81 to 84 are
arranged at four corners of a square 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 rectangle. Due to this specific
30 arrangement of the four tie rods 81 to 85, the complete height 91 (see Fig. 10) of the
rolling contour 49 can be disposed between the two upper tie rods 81, 82 and the
two lower tie rods 83, 84. The height 91 of the rolling contour 49 is defined in
direction of the output axis 85. The rolling contour 49 does not need any recesses for

the tie rods 81 to 84 and may therefore be loaded optimally.



Fig. 10 shows three sectional views of the piston assembly 94 according to the third 10 embodiment.
In section B-B, it is discernible that here again theg cket 71 is formed in the opening piston 51. At the
bottom of this 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. 15 The embodiments proposed up to now show two
basic possibilities for a clearance compensation between the cam rollers 47, 50 and the rolling contour
49. In the first two embodiments, the damper piston 46 is pressure-loaded by the first pressure spring

45 slightl] TEWaH] iR IRASBLHArCAs i EESPECHE N EOR RACIE D i {iF- QBRI RIS seL Y
pressure sgERgned Bohilt thwardHbe eniRutsRibBanhEhfsuPQisesdssaa consaiedniast ipgsveen

the cam rollers 47, 50 and the rolling contour 49. An alternative is disclosed in the third embodiment. In

this case!fRV R4S X I AXERRER RSBt iddGHo the FRESHCLLEEISY oS FelBditpdiEiston 46

and ghe qpepEEiPEOBdPd e By ayeIg ify-CapRHiFRh b thaliesDdsHE fiesB4i@nddheiinipgrated
clearance compensation S?D?{itn%gs 89, such that the two cam rollers 47, 50 25 always abut on the rolling

contour 4881t ARk BHRUAIMPI DI LNEE 1B ThomERE dttsHR TRERRABYEWhaft 48

and therewsigilthdaet Stynda stitbigyad psesitladRosHRp NSRS HieeySBEIIFM detehrgtedmmetric
and diagopal arrangement of the four tie rods 81 tg 84 provides for an absolu erg constant force
' €

transmisgi R EhEPEIENBREEN RO URI L ARG, PSS IIFRbYE, T A0S S8 YE e

compensggoasdrings 46caedrianand aganmpte rpdsodl, 43 baingreiageinl 4o epeh gtwiasean
alterpative, one clearance compensation s ring 6 C0ﬁ1|d be B;L%Vi ed for each of the tje rods 81 to 84.

Of tBursERR AN ERNIS] ARG ANGY HEWaH Brert Pt 5 M Ry SHRRQBEY G95UPSAIly also

in the 18ippaiprigPiaiasidn. huaddtipnidheisieswe®8d 1@ Shereyspdaitwisitngsdshgidagmen piston
46 and the opening piston 51 with respect to one another. Further, the pisfon assembly 94 according
R e U R A S T e

the secortaftessuie sppporistl Agpesifia anligadoros ¢seegivign Iogashioh vierydiamy firemsotection

doors. The closing force required in case of a fire requires very strong closer springs 56. For the
everyciay LS tRISIRID AR ot B s SRBE o SRIEE Lo ey KIERIARGR RAMARESAY0B] and
cloges thepiivryseds, invisaseanbaetiibodiodNayqitbsiess, theirgsxistaytheateateffirst amdeiedsthing and
automatiﬁallle/ ﬁlogc[l;\g %oort wherein said easy closing should occur after each use. Therefore, it is
preferabl Gh3Pa g tWé%B%'?%%%ers 41 proposed herein comprises the second pressure spring 52

as an "additional closer spring"”, embodied e.g. according to EN1 or EN2, wherein said additional
closer spying/ second pressure spring 52.is mych 15 more weaker than the closer sgring 56. The
Mol e e e TR R R R A R T
particulastre o frenidgnpisio pisionndb endlb siagpdice ct ainecesloovdiesein e ssisnyiAg-node sinlampon a

B ha ) Sl B AR SRl a8 el GRBEChiE Ta8 098 Joes o e Bnsion
the largelnjoseraspriobebsagonnl sactingp daimgepsocaiw dritwolgdatn dmgenber Sars psedsure
mecortind B0 ETSOoHE 2! 8L BHapdH Eimbined with the second pressure spring 52.
25Figs. 11, 12 and 13 show a fourth, fifth and sixth embodiment for a door closer 41,

The integrated clearance compensation springs 86 are arranged within a piston,

25 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 without a clearance.

30
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 is overcome, since otherwise the cam rollers 47 and 50 would lift off



wherein the switching symbol for the solenoid control valve 1 is respectively shown. Fig. 12 illustrating
the fifth embodiment shows the preferred variant. I%e fourth embodiment according to Fig. 11 shows a
very simple embodiment, in 30 which the operatimj;rl ine 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

pressureligm RHeoraIfg leek e par M Bldedke MBkdNeT iHdRIBASHESARDY oanialigrmatively

be open or closed, such that the free-swing is selectively deactivated or activated. 19 Fig. 12 shows
the switcHREr YRGB %he 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, shown on the left side. The operating line A is
blocked. The switching 5 position on the right shows the energized state of the solenoid control valve

1. HereinPHfe {9rdB&, A TRIPMRRNAN LR TERR SRR SR AHENCE 1 CamtP e BRI TR DS PiheGoser

spring SGRiAtEackedrinf R FeEp dampint: CURRTHBAR 6Btifeshioticdldedhe tasliigEhpisperating
line A (cf. Fig. 1). 10Fig. 13 shows the switchi{llg@sgmbol for the sixth embodiment. According to the left

depiction? & ri¥ st Tt PIAtSh A8 16 A SRETaA it ASI A e OnkigirdindfaNIRthe

energized $tate acenseingeinin s disnietion: e psasstsemitedR @atktbuginesiaek ggmpartment 61
are blocked. The operating line A and, consequently, the closure damping compartment 58 are

shorted to the tank line T. 15 Figs. 14 to 16 show the constructive design of the solenoid control valve

1 of the dugr ¢lostiohs aneesdiegiioibe isihve Bbe@iprRIbnSabsanbeNYY, aceondifgcid/endesign of the
solenoid contro|.valve 1 for a door closer. 4§k§ccor(glﬁg to tfhe sixth embodiment is explagfd bgflsed on
Figh¥17 SHPPEIDE B HRMB1E, this ARG FILRbAGIERMRIES BECHS (EriSiRMELhown.

Figs. 15 anehtbopenunthpisitcbnorpakitivoaeavlingdpbigket2thightisidee second front face
72. The piston rod 54 engages with this pocket 71, such that the free-swing-function

is guaranteed.

15 The embodiments proposed up to now show two basic possibilities for a clearance
compensation between the cam rollers 47, 50 and the rolling contour 49. In the first
two embodiments, the damper piston 46 is pressure-loaded by the first pressure
spring 45 slightly toward the output shaft 48. The opening piston 51 is pressure-
loaded by the second pressure spring 52 slightly toward the output shaft 48. This

20 secures a constant 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

25 always abut on the 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

30 clearance compensation springs 46 are 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



Fig. 14 shows a sectional view of the hydraulic 3/2-solenoid control valve in a de- 25 energized state.
The hydraulic 3/2-solenoid control valve 1 comprisi a valve housing 2, a valve chamber 3 integrated
into the valve housing 2, a solenoid 4 and a valve gndle 5. The valve spindle 5 moves in a

longitudinal direction along a valve axis 38. 30 The valve chamber 3 comprises a first valve seat bore

6 as a coppestiisehtBa PressidRidnetR@shdyalese eHINhREJdasrRERICOIaME daRidesre 7 as

a connection from the \(}Eerating_line A to the valve chamber 3. Further, a free aperture 8 to the tank
line T is BIIY4R ARAVER ORRAINB AR N £R.EPHIIE BNSYRAted directly opposite to the

second valve seat bore 7. The free aperture 8 is also 20 formed as a borehole, wherein the borehole
of the free aperture 8 is arranged vertical% with respect to the first valve seat bore 6 and the second

valve seat e RS dRIBA, ATREMBIYr B HRCERIAN iRl i ThRIHBRHI S ERafiThan a
diammter pbfacstgans vislie segebrsie With The YaltempinsliesS diing SPht sHUGHIRanseeemprises a

first part 12 and a second part 13 being screwed into the first part 12 and thu fixed% connected to the

first part PEESEWESREING p2rt 13 SRESHS ABRIGAUGRLLRiISH B SNSRI CASENBENME M BEEWHESecond
valve segrbgsetibtoniesesthEsolersitdg forediniquaréd Ansslisposed eoreglately oskgiderdirvalve

chamber 3. The second part 13 of the valve spindle 5 comprises a first sealing surface, embodied as a
comves SEIISES BB a1y TR O SR 118 AT O e SRS LS comven
surface ipdernsprimy Bdalwdy st henhathd Giaskhl thrtisloswediedbve @ faca ddearetessint the
valve spindle 5 ink%artic lar of the second gg& 13.In addiEiE)n, a shoulder is formed at the valve

spindle 5'}‘6?1%5??% S5 e LBIRPEDE8YAQaRED FH’L‘BHHgaTQe RUARIAIEN6A88IBShoulder.
The conwgosurideer8iis deiaNgesyvithosarjd sidvdpressuressingddh Tisevalugepsesgyretsying 14 is

further supported at the front face oftge first valve seat bore 6. 20 Said front face can also be referred
10 25 oA LAY B SIS ST LS A LA B d 6T R E S B ERU Ot the
valve pressiseuspriiging, Sheagadve apiditienalislossiespiong binp sdileneig 4abrerdergnemived state,
this results i %o\ﬁﬁlni?r?eof th(g fir é.valvg s?at bore 6. 25At the c?econd valve seat ggre 7, thehvalve
spindle S?fn%i Vel SAl ilelst  closer spring/"second pressure spring IS muc
15 more weaker than the closer spring 56. The second pressure spring 52 in this
embodiment therewith always loads the piston assembly 94, in particular the opening
piston 51, in the closing direction, even when in free-swing-mode and upon a
blocked closer spring 56, such that the door closes, at least if the resistance is not
too large, automatically, also during the free-swing-mode. Nevertheless, the user
20 does not have to tension the large closer spring 56 upon each opening process, but
only the much smaller second pressure spring 52. In particular in this embodiment,
the piston assembly 94 according to Figs. 9 and 10 according to the third

embodiment can be preferably combined with the second pressure spring 52.

25 Figs. 11, 12 and 13 show a fourth, fifth and sixth embodiment for a door closer 41,
wherein the switching symbol for the solenoid control valve 1 is respectively shown.

Fig. 12 illustrating the fifth embodiment shows the preferred variant.

The fourth embodiment according to Fig. 11 shows a very simple embodiment, in
30 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 alternatively be open or closed, such that the free-swing is selectively de-

activated or activated.



comprises a second sealing surface, embodied as a cone ring surface 11, within the valve chamber 3.
Said cone ring surface 11 is formed about the com éete circumference of the valve spindle 5. In a
de-energized state of the solenoid 4, said cone ringsurface 11 is pushed onto the second valve seat
bore 7 and therewith 30seals the operating line A with respect to the valve chamber 3. The solenoid 4
comprises a coil 16, an armature 17 and a pole core 18. The coil 16 is wound about the armature 17
and the pole core 18. The armature 17 and the pole core 18 are arranged in series along the

longitudifd@vaigeSRYSENe SHEGHRIcBYA A 1o hEoiBR.RMBIGIMER aldREERe IBRJHGSFIR alve

axis 38. fail Posehwip fetats @ lthearakidad 3 fer atdeastergicetpriatdhsr alve sieingie Boitrparticular
a portion of the first part 12 of the valve spindle 5. In an energized state, a gap 20 being. as small as

possible ¥3¥& beiMHILHIE dSIL g8land fife APRIAING ThafnS d?s(gcg"e(ﬁeﬂa??eé‘%’{%',@aid gap

20 islarggssition soretrid Adurtianarmpiisesargpriediatlioe aie/alnensidretniéifempannecting a
control unit to the hydraulic 3/2-solenoid valve 1. The armature 17 and the pole core 18 are embedded

into a sleBFE%, MfREPSTH RGN ikt BiaReh R8N DRE0EES Gha Y CANEEAVEHe pole

core 18 anddhmaraiatge dpring 86anged|stResn-gHeCRIsIAG30piER) 220 PPt AReRILEE Seace 22
is located within the sleeve 23. The oserrating line A ('s sealed with respect to said armature space 22

by a speSR RS NS RBKINRtE ¢ 25(@fd%rbbve ring seal 25 is arranged between the

valve spindle 5, in particular the first part 12, and the pole core 18. A connection channel 15is 15
extending within the valve spindle 5. Said connection chapnel 15 connects the armature space 22 to
thehiver Barhba OGBS TGV SHRHG 9 S8 FIRRPEREL RO o Falso the
armaturecficeor? inalyraysure finereldsscorecanesting oparaaid fine farmes dy-erengitedinal

borehole along the longitudinal valve axis 38 in the yalve spindle 5. Il as by borgholes bejng 20
vertical vt e BetR SIS AR LS ol Bh SSEIREE i Rt TREIE e

longitudinially exécldin@boishoiee RUEtaitbeRpitad UThe @ péihtngiveespindie, Tongeajtientsy, the
Iongitudinﬁlgb rehole can be formed aé%%tgﬁlo%git dinal valye axis 38 inside the valve spindle 5. 25
The valv&¥io gﬁﬂf% %%PHBW&%%}% ' gaé m 8ﬁgﬂtt%, sFﬁENE\‘ée chamber insert 27 and a
sechd valve chamber insert 28. The first valve chamber insert 27 and the second valve chamber
nsert 28|£|0é)se.ﬂ1%r {gr%ths c\)/\?vlvtﬁé: hc%rﬂlsjt?trjgﬁvTeh%esign of the solenoid control valve 1 of the
door closer 41 according to the fifth embodiment. Subsequently, a constructive
design of the solenoid control valve 1 for a door closer 41 according to the sixth
embodiment is explained based on Figs. 17 and 18.
20
Based on Fig. 14, the switching position according to Fig. 12, left side, is shown.

Figs. 15 and 16 show the switching position according to Fig. 12, right side.

Fig. 14 shows a sectional view of the hydraulic 3/2-solenoid control valve in a de-

25 energized state. The hydraulic 3/2-solenoid control valve 1 comprises a valve
housing 2, a valve chamber 3 integrated into the valve housing 2, a solenoid 4 and a
valve spindle 5. The valve spindle 5 moves in a longitudinal direction along a valve
axis 38.

30 The valve chamber 3 comprises a first valve seat bore 6 as a connection from the
pressure line P to the valve chamber 3 and a second valve seat bore 7 as a
connection from the operating line A to the valve chamber 3. Further, a free aperture
8 to the tank line T is formed at the valve chamber 3. The first valve seat bore 6 is

located directly opposite to the second valve seat bore 7. The free aperture 8 is also



hydraulic 3/2-solenoid control valve 1 is structured and assembled as follows: An annular extension 29
is disposed at the solenoid 4. A part of the seconc;lgé/ﬁlve 30 chamber insert 28 is embedded into said
extension 29. The second valve chamber insert 287n 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 fapghégicasngcrstdheretonhBrapraietsovedtensisting alesolgpeitlife sgcgng,yah@eghamber
insert 28 and first valve chamber insert 27 is screwed into the base 22 housing component 26. For

this purp¥SEICHINUFRAPERESHIR YRRt atHe SRRIDME SRR SeERNde/alMa SEabPeEB dhding
external {Areaidisoiermeslahtierestansigntaiibesatepoie 6 iEheohsityideBl\herranercempanents are

sealed against each aother. 5 In addition, the housing 2 comprises a cap 30. The cap 30 encases the
solenoid 4AME GILH B SRR EEBMBBHENt 26. A drilled insert 35 is formed inside the first

valvg chamber insert 27. The first valve 10 seat bore 6 is formed in said drilled insert 35. In addition, a
filter 36 is arranged in the first valve chamber insert 27. Said filter 36 _is disposed outside the valve

chamber BEn@NGPHIYE a8 & SPI SHURFE 203IGRBRIGRPehiIREI B AR GRIPIE tank
compartrpgpt B4 iging 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 valve seat bore 7 toward the solenoid 4. The first part 12 is disposed

10 completely outside the valve chamber 3.

The second part 13 of the valve spindle 5 comprises a first sealing surface,
embodied as a convex surface 9 (see in particular Fig. 16) on a side thereof facing
the valve seat bore 6. Said convex surface 9 is formed by a ball 10. The ball 10 in
15 turn is embedded into a face side recess of the valve spindle 5, in particular of the
second part 13. In addition, a shoulder is formed at the valve spindle 5, in particular
at the second part 13. A valve pressure spring 14 is supported on said shoulder. The
convex surface 9 is arranged within said valve pressure spring 14. The valve
pressure spring 14 is further supported at the front face of the first valve seat bore 6.
20 Said front face can also be referred to as sealing surface or lateral surface of the first
valve seat bore 6. Due to this arrangement of the valve pressure spring 14, the valve
spindle 5 is loaded toward the solenoid 4. In a de-energized state, this results in an

opening of the first valve seat bore 6.

25 At the second valve seat bore 7, the valve spindle 5, in particular the second part 13,
comprises a second sealing surface, embodied as a cone ring surface 11, within the
valve chamber 3. Said cone ring surface 11 is formed about the complete
circumference of the valve spindle 5. In a de-energized state of the solenoid 4, said
cone ring surface 11 is pushed onto the second valve seat bore 7 and therewith

30 seals the operating line A with respect to the valve chamber 3.

The solenoid 4 comprises a coil 16, an armature 17 and a pole core 18. The coil 16
is wound about the armature 17 and the pole core 18. The armature 17 and the pole

core 18 are arranged in series along the longitudinal valve axis 38. In the pole core



15 integrated inside the base housing component 26. Said volume compensation unit 37 including the
tank compartment 31 comprises a volume compe ﬁ;[ion piston 32, a compensation spring/length
compensation spring 33 and a bearing 35 for the compensation spring 33. The tank compartment 31 is
connected to the tank line T. The volume compensation piston 32 defines a wall of the tank

compartmgniHoerEhIR0P RN dfopip il RRIghadant ahRi RIS TBPSARARIEIIBG TS Ae

compensation spring 33 is supported against the volume compensation piston 32 on one side thereof

and agaiflSBHeArRd BaFiRg ST ROBAR Jidkan@s: SPditont: IRRAGISHIRS GriRgrBearig 34 is
screwed {REOfIRE Pare1RYSING AN epRitId®. AR Eiednaliarta 3tateolearis 20Ephyalvesiisl

constructed substantially rotation- symmetrically with resgect to the longitudinal valve axis 38. The

pressuredmedOSSIAE opERiEnBaMESA tha PelEasRimeCT YRidhe AR AHENdh R dthsatBn

symmetranbhgiasgsatte, [eadcqipd2besapegetimHmne depiditiod fasPRetBGIRISEast enenieesiign on the
circumferential surface of the base housing component 26. At this position, 30 ring channels 39 are

formed. 48R AhYLFRHMENPRYafd J05EQWRAHIA R QB EHE G YIRBlndid cotRRA dalve 1,

embodieggge canmdgarvaitards iTsangdiiidoppleotespasling reespéacled 2xdig. deshowsthe
hydraulic 3/2-solenoid control valve 1 accordin% to the embodiment in the energized state. Herein, it is

clearly viSBIE§lafhFHIFE AP AU REFERE onfdtdBa S Mefustration of Fig. 14.

Consequently, the operating line A is directly connected to the valve chamber 3 and thus with the tank

5line T apd th Kk t t 31 via th dval tbore 7. T line P is blocked
oy e SOl RQ BIRHEAR B HES AT BNE L B SESMFE IRCAERSHBEL SRS (P RBvalve

chamber® Figiid Gahawsa sipiai ofFig.|dSatdasatiinn this 8lustratize, Paeioplaratitelite A is
differential-a e&/—ratio can be ex Iaintsd. It shall be noted&eﬁ said differe_n_tial- rearatio j; Lrsed upon a
closed sé&ﬁ{% A JESPESH'Y SAFHRIDAIER GBAS e 28 hitRSSiSAEndh PRI M 2 As

shown indrighiSritite sedvespbaiie Groonpringssaseabing diranmejed Détaldbe groavingpaedle25. The
second valve seat bore 7 has.an inner dé'/ame rD2.Ina re&jg{; between the.groove rin al 25 and
tho secodd TaRA SR o BRI AR eUHNE AR Gnified GAMMEI IO UHER L dcond
valgs seahdonelings wioisied thiee yuRes Wpit kv eso psead ngdimee dtiastschatine fal Bvwidog reetfaceseof the
valve spindle 5: The first sbl face hstecalﬁulaﬁgﬁ %DZ /4#{? TO - (D32/4 * T). The se%ond urface is
calculatearﬂy"?ﬂrfzﬁpa% 5([5%% *‘ﬁ.VB H tatt ti3tth ﬁ‘ré{aéﬁ?fe? [8MhateP iR second
surface, fheeppetating crasstue tets tnRO lihe right sshethbowmiltustmtiopavéerthis setwaysvalve
seat bore 7 is closed. Therewith, the valve pressuyre spring 14 is supported.and the cone surface 11 is
pelied B B T et AR ) S0 I NAEE R A R BT A0
hydraulictB&tentginaihabntibe? axial38 Jnitheavatudaspiitble cadsdgelldasidy, bareheléymenhfpr an
operation free of leakage oil. In the de-energjzed switchin itjon, shown in Fig. 14, the side of the
el spiaibetanmiae T BT RRTY SRR Sule < e
operatingspiredlzy ShéoptiesJoreyspdimailyd exte tiokmgwithrdhadls Dheecon testaplivbsaictlire ofitheespect
to the tanvléi\r}earé oil-éi%h%manner. On the maqnet S
pin , In"particular,” the Jongitudinal borehole can be formed along the

longitudinal valve axis 38 inside the valve spindle 5.

25 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 extension 29 is disposed at the solenoid 4. A part of the second valve

30 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 valve chamber insert 27 is screwed into the base



30 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 spjpgle 5 toward the armature space 22 is larger than
the second valve seat bore 7. Therewith, there restfts a defined area ratio between the cone seat and
the sealing diameter D1 of 24 the armature space 22. If the operating line A is pressurized, a

differentipi@sagyicerRIAERH tBOorah esaamEie kefweeriheRRRIAtIBIIRAENGhASeRISE

armature space 22, which forc%&llls the valve spindle 5 toward the solenoid 4 and acts in addition to

the elasttGBR* A% GAMRQRE e o ANy & sEAFTBEROPITR: SXRTRG e ilscridmednith & easing
pressureditdigsRirer20ngflinfeAsdieasialenomHbismirieian herilityredrapeh dhed anpavitdunsgagainst
the elastic force plus differential force is prevented. In this position, the pressure line P and the tank
line T ar8HIR &BENPEER other. 10In the energized switching position according to Fig. 16, the
opergting line A is pressureless, wherein the valve spindle 5 seals, with its ball 10, the pressure line P
in an oiI-ti(B;ht manner against the elastic force. A consumer connected through the pressure line P, e.g.

the lock BrABSHARNINEL NOLS REVE LROBIRNGRR G S8R uARRHARRY SpeRatind 1 eX6ROIE feached.

Said opegaiingiteroastie i sepruean eoripridntgnetic force. In this switching position, the
operating line A is connected to the tank line T without pressure. Therewith, no pressure or only a

small dynamic pressure can build up in the operating line A. The embodiments of the proposed
3/2-solenmiditrmssivesiie apphcabieside assandingdnéhenaneidionmsdso 2ot gtherfvalveadrsigns,

independent from the cartridge desi d independent of the number of lines and/or switching

oS onsSTRHURHE o UETRE L SEIE o D LESE e Rl e LUl & Do b e O e
spindle, dinsiaatbe diiterdidiaingezazaticare fpplicadie dsmibed \wivsidacserdingaehzenbeeation. 25
Based on Eiggs. ]@7 and 18, thF copstructive design of the solenoid control valve 1 of the door closer
accordinél RS eSSy m%rﬁ'is now explained in more detail. Both figures show the

de-energized switching position with an open pressure line P, as shown schematically on the left side

f Fig. 13. Ideptical t 30 ts identical in functi designated wijth identical
eferancd hHUIIE P U B TP (SIS AR GO E LGRS

embsdimatdgeitasposide tththessdehousranitohvedvee it uzed Saithe/iftmemiwdpeashtxceplifor the
differenc§§ (?r?cslﬁri w?éj tiﬂetqgr];fg”é)gvrrilrb%rtrznsent 31 comprises a volume compensation piston 32,
a compensation spring/length compensation spring 33 and a bearing 35 for the
compensation spring 33. The tank compartment 31 is connected to the tank line T.
The volume compensation piston 32 defines a wall of the tank compartment 31. The
20 piston 32 is slightly spring-loaded by the compensation spring 33. The compensation
spring 33 is supported against the volume compensation piston 32 on one side
thereof and against the spring bearing 34 on the other side thereof. The front face of

the spring bearing 34 is screwed into the base housing component 26.

25 The hydraulic 3/2-solenoid control valve 1 is constructed substantially rotation-
symmetrically with respect to the longitudinal valve axis 38. The pressure lines P, the
operating lines A and the tank lines T obviously deviate from said rotation symmetry.
The pressure line P and the operating line A end at respectively at least one position
on the circumferential surface of the base housing component 26. At this position,

30 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.



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. Thé' means that the operating line A is always
connected to the valve chamber 3 through the free aperture 8. The connection between the valve
chamber 3 and the tank line T is 5 controlled by the second valve seat bore 7 and the cone ring

surface Idjgln addidpawige (yalvensatadine5 oftherixtientepgisieNkivdormeddeamgiess. figther, the
path for the gérz(zﬁsure compensation between the armature space 22 and the tank line T is shorter in

the solerBRRASHTGVARE'E SRLIRIFRS S BE- SHReimboEiHsar aurible it g daih S IR rmed as
a simple Hajadrinesdetweeie thaasBrabHfaPas end2imnstrdfbinetanly lina TCHrReehies e

required in the valve spindle 5. The connection 15 js formed as a flat surface on the valve spindle 5 or

by formirfPEEVANENG AR BrESY 59006R1A Rilitola i CARBIRSLRIAGD T H WUB g0 Ive 1
accagdingrie thesixihd emkemipantiestesionrdirensenhial saneseaheoRIVE aiiesduseno

longer structured in two parts including. a first valve chamber insert 27 and a second valve chamber

insert 28/ 1R&tRels SR BuIVRERERTING RisEIE 2205 1868 iNthid B BETHE Yhid valves

accordingHieréieréonahe dftheaelgsistthernhndimeatsgdtBe door closer 41 can preferably be used in all
embodiments of the door closer 41 proposed herein. Fig. 19 shows a door closer according to a

seventh embodiment. Identical 25 components or components identical in function are designated
with identiggl reerenewsuamelatailn ¢l engbodsneBisetheassRIR by usidinshaisataaletiebound

of the closer spring tension piston 55 proposed in the seyenth embodiment.can preferahly be used in
o OB o TR a2 96 ot bR IS B SR 8P e o
cr?ecék vahaim@éiisir?uﬁe@ ahporr amioget@lraéeangﬁw%éataéﬁnény%f@@d&ﬂjghﬁdhuadeeeiﬁéﬁgmﬁmﬁ i r?side
the door clgser housing 42, in particular inside the secon or.closer housing part 44, in which the
ooy S B0 I G T i A AV L TG M S o OSHRESS S
closer spsisgliagodiaymadating spaeefddye spgeeaiish Desormesmmallies 2ealne théapeaning
process of the door, since the closer spring tensign piston 55. moves tg the right. In addition, Fig. 19
Cvanrs S HATHETER v 6B oD BRI RE S Se BT B PR Beks the
hydraulicsiéew uren Thehle clahenypartiviee 6t fdsinte i ekstinmeteg BECAUrHvndhtingespade/aRiel he
fourth 5 check valve%o.cks the

(ank lie T SRR pracS FEHoa o M3 GEN b AREHU oL ThF o o
surfaces of the valve spindle 5: The first surface is calculated by (D2%/4 * ) — (D3%/4
* 11). The second surface is calculated by (D12/4 * ) — (D3%/4 * rt). Due to the fact that
the first surface is smaller than the second surface, the operating pressure acts to
20 the right in the shown illustration, when the second valve seat bore 7 is closed.
Therewith, the valve pressure spring 14 is supported and the cone surface 11 is

pulled into the second valve seat bore 7.

Based on the fifth embodiment, it was explained how a hydraulic 3/2-solenoid control
25 valve 1, in particular with a cartridge design, can be formed for an operation free of
leakage oil. In the de-energized 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
30 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



therein, e.g. seals, residue air or also the hydraulic fluid, are compressed 10 accordingly, which results
in an undesired loss of volume. The spring tension, piston 55 compensates this loss of volume,
however, performs a small subsequent stroke. Fin ® the closer spring tension piston 55 does not
exactly stop at the desired position. The assembly shown in Fig. 19 reduces this rebound by pumping

the hydraplic finQeing ssdivelp prafrrsopératnfamdhe Foseisspring@caaiapsiaimodzenace 92
through the third check valve 68 into the lock compartment 61 during the oBening process. Therewith,

a relativedSPERHEFLBINAARANSIATIRS BIMAGIWARY BS PRI IHBRIRIMAIYGERRISHR RABHIEY to bias

the hydrasdisceil and\imiehVistedhsuneninsesaioa-spirkpb ayitiaRy iHausopbrifauEATCRReK walve 69,
the hydraulic oil cannot escape from the closer spring accommodating space 92 toward the tank 20

line T. THREJHROHQHR RS BrESAdAIR W63t SPthy ¥ stRrtdding shaes92'hg Rledbser

Spring tensieeaistonith dnbrshBIRPRRBIKELREOReSthanaperaEnptaite Iackmeenséibmdil aspecific
pre-pressure. Therewith, the undesired rebound is considerably reduced. 25Further, the following

componeMi&/SRIP &R R SHERHDAL araBFolInE ARUsTHIRG B ARE SRR N UP S SN Rhe

free-swing @gsesnbheieateanoed htweassitibe, pistopressang thtepstemassrmilikAmanrlg@ative,
the free-swin assé?rmki%/ i%g%‘erably arranged in 30the piston rod or between the piston rod and the
ARRrisaRar

closer spfiiyGFs: €En the piston rod and the closer spring tension piston. 27 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 assembléi,éwhereln bhe second front face lifts off from the fjrst front face ﬁmd thus

deddliple!d WRENGHEBIAEE: SHHHAGTAIRREHOB AR fRo Burtify Wk ARAGHRShIRRES, B very

simple anilexf§icienisyaghevdng tasseanalyspandie feebiaks] asta Bldbag-coupisgprédyarsagromsly, a
e B S SlE ISR (5 TR el gL rRocket

pressure line P, e.g. the lock compartment 61, can now be effectively sealed until the
rated operating pressure is reached. Said operating pressure is dependent on the
15 magnetic force. In this switching position, the operating line A is connected to the
tank line T without pressure. Therewith, no pressure or only a small dynamic

pressure can build up in the operating line A.

The embodiments of the proposed 3/2-solenoid control valve are applicable

20 according to the invention also for other valve designs, independent from the
cartridge design and independent of the number of lines and/or switching positions.
In particular a combination of ball seat and cone seat in a valve, in particular on a
valve spindle, and/or the differential-area-ratio are applicable for other valves
according to the invention.

25
Based on Figs. 17 and 18, the constructive design of the solenoid control valve 1 of
the door closer according to the sixth embodiment is now explained in more detail.
Both 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

30 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 differences described in the following.



in the spring tension piston. In a further alternative solution, the piston rod is formed 10 of two parts,
wherein, in this case, the one part of the piston ro%g%omprises a pocket opening toward the longitudinal
door closer axis and the other part of the piston ro& s disposed in this pocket to be movable in a
translational direction. In a preferred embodiment of the additional piston, it is provided that the

connectigrs IshBaMvaAN thgspistendad arsl thecadalifionaleistonns fermedRivaialy Areuna &rst axis
perpendicular to the longitudinal door closer axis. Due to this pivotal arrangement, possible forces,

which do' NG EREHIERHBANG RPHEABIRARITIASE G08IRIGSE B REH N RTONEIERSre RIS IRGASseizure,
are prevenigdneYpeardditignné ia Rreferapycoinvidesdihattecenrnentgibeewvanalnn meereod and

the closer spring tension piston is formed pivotally about a second axis perpendicular to the

longitudifRIBYPciosdNExCIRG THRNREMEE KIS d(RIE FRaPIVETal-8Rfe Bt iaitiiEn thipiston

rod gnd therglonet Ipyifkteasisuniaioe. sapsTRie7saR tRdSCRIRY einigduade aaserphadigonocked
state of the lock compartment, the closer sgriné; can act on the piston assemtl)l]%/jthrou h its biasing

force via ih@ YRLYSRIRdIS draE i euxihe RIS &R IAENREIR I RIBGRIIAY TBISH ThE BaHbsite
direction fgheHdstessasse BopeaYaRrPpdhedeisttieracmtitdhisspate 2onanaaheaankimsermoeration

30 exists, in which the closer spring is mapually tensioned and, upon release of the door, the closer
<pring mS LB SBRN AR e e UGS R SRS A FEEBLIIA shaft n

case, howenasAeNCIGSRY fepnidliadydsrupcalin Bsiasied vby e iRsgizingtarecipacisl xalyadthe
hydraulic oil can no longer flow from the lock compartment. Consequently, the spring force can no
londllr adlBrLaRE B8plsrbip RRUEREES A HRRLAP L3RG VESRIEA Ay IIRRHIPEHER When the
door is maruatemavedifseuiiecensin thesitivebgsik diéostive B ectinmefiblosiagetepinies ed within
the free-swing assembly, in particular within the sliding-coupling, lifts off from the piston assembly. The

piston as@difi ng{%elf moves, driven by the 5 door and the output shaft, and performs a small stroke.
Inside the free-swing assembly, a distance between the first front face and the second front face is

generated, which distance cqorresponds to the stroke. The returnjng motion of the piston assembly due
t0 an andlh GESHHRG ofte YRILF RGHRiRoli 1Re SR LoYRAD ohRGEPICHIS 10y rSHon.
Furtber neambiadiopening adektjpsit gsmeiéavisanf dithiilerdopte oy e pomaartidh Iackedroclongepartment

ft desi d without fi in the free-swjng-mode. Onl | fth k
compart REHEHEELLYE ST ARG i SR Rberates i 2 mecdid ¥eerace is
brought iotaaibeméaneritiothe Ratwd fopnt face iviihnelrehswiegy dasenbirais teetbrive diithe closer

spring is transmitted to the door through the piston assembly and the 15 output shaft. Therewith, the
door is sg&P&@'WS%d by the stored energy without any additional manual action being required.

20 The solenoid valves according to the fourth, fifth and sixth embodiments of the door
closer 41 can preferably be used in all embodiments of the door closer 41 proposed

herein.

Fig. 19 shows a door closer according to a seventh embodiment. ldentical
25 components or components identical in function are designated with identical
reference numerals in all embodiments. The assembly for avoiding a so-called
rebound of the closer spring tension piston 55 proposed in the seventh embodiment
can preferably be used in all embodiments of the door closer 41 proposed herein.

30 Fig. 19 shows an embodiment of the third check valve 68 in the closer spring tension
piston 55 as a spring-loaded check valve. The space inside the door closer housing
42, in particular inside the second door closer housing part 44, in which the closer
spring 56 is arranged, is herein referred to as closer spring accommodating space

92. Said closer spring accommodating space 92 is a space which becomes smaller



In a particularly preferred embodiment, it is provided that two tie rods are arranged above the rolling
contour and on both sides of the output shaft, and #\go further tie 20 rods are arranged below the
rolling contour and on both sides of the output shaft, such that the overall height of the rolling contour
is arranged between the two upper tie rods and the two lower tie rods. Due to the tie rods arranged

above a%hﬂ@%%ﬁ@ﬂﬂr@@%@ééhﬁf redéng sontalHesheheonpiaie é@ﬁﬂ@&@%ib’nobt%ﬁoﬁ'@g
contour can be maintained. 25 Preferably, the clearance compensation SE]rin#s are arranged in the

damper PREYRSRI/BISH 9o AR IS0 Rigr R etBRYH S iRE £85I Y YR RRuIER 8BtRe piston

assemblygripgeariied foheckleaeaca renriet itk briweandRe aaenHplirisirRNAdherfeflingheontour.
Therewith, the piston assembgl does not have to be 30 supported against stationary portions of the
r

door clos8FritPEARPAREBR Y Blrd it BR A 1%6E SHRIPR RERRINTMRE YN SRRGhal 2rriig MU of tie

rodsmnd gHeglevg € feRe MRatiyUsaINg oW Irora Biefersedrapnngratie iernesstipi@spdediygugh the
clearance compensation springs, wherein the clearance compensation springs are formed as pressure

springs AP LIRS the ends of the tie rods, such that the tie rods are tensile-loaded. The other
ends of the clearance compensation springs are supported 5against the opening piston or the damper

piston. The ends of the tims not _be}i&g (jensile-loaded are respectively screwed fixedly into the
respectivi ORhBIGSISHR. BHEGS IR 1€ 486K SoTmabRiHsel AL Aaia ByRBPIRIRE aRgSSticular a

3|/2- so:]eﬂ%d@nntr@%valy@awhar@ﬁmak)ei:lwrmdgmamgﬁ@mmmm isntnan@k@ewéesﬁw door

closer housing and the piston assembly on a side of the piston assemply facing away from the piston

o AT BRI et A HES S e St A LB Gl D BBl S e

pressuresidhe sHsiie danipiRg senpalimentaikineih etk empariagruddug setenaidieontrol

valve enables to I{I}idra lically seal the lock comfaartmfné Therewith, th? closer sPri gs,\gnc.e bjased,
a 5 ctin &

15 can n6 '[§Ager RatP RS- SRR URG RSN EXAEN FRR A ftcHiRG the
solenoid gostiohvaltes thedesibtprshanment Riggad psessee-teicastdand the plosgiisgring can

sl RS b Bemg aehvel) prepreasinzad, From e 8B<er SR s085mmddaRg ® ° 2
15 space 92 through the third check valve 68 into the lock compartment 61 during the
opening process. Therewith, a relative opening resistance, similar to an opening
damping, is intentionally generated in order to bias the hydraulic oil and to obviate
the compression-set-behaviour. By virtue of the fourth check valve 69, the hydraulic
oil cannot escape from the closer spring accommodating space 92 toward the tank
20 line T. Thus, the hydraulic oil is biased in the closer spring accommodating space 92
by the closer spring tension piston 55 during the opening process and flows into the
lock room 61 with a specific pre-pressure. Therewith, the undesired rebound is

considerably reduced.

25 Further, the following components and preferred specifications are provided

according to the invention:

Preferably, the free-swing assembly is arranged between the piston rod and the
piston assembly. As an alternative, the free-swing assembly is preferably arranged in
30 the piston rod or between the piston rod and the closer spring, in particular between

the piston rod and the closer spring tension piston.

Further, it is advantageous that the free-swing assembly comprises a first front face

arranged vertically with respect to the longitudinal door closer axis and being fixedly



20In a preferred embodiment, it is provided that a first hydraulic line, in particular a pressure line P,
extends from the lock compartment to the solenoid,control valve, a second hydraulic line, in particular
an operating line A, extends from the closure dam%i g compartment to the solenoid control valve, and
a third hydraulic line, in particular a tank line T, extends from the solenoid control valve to a tank 25

compartragAhebiedislindlipiiies rsaferakbeedend sehstantiatt racaiallphrdiieheidenaiumisal door

closer axis and are integrated into the housing of the door closer. In a preferred embodiment, an

opening TaMolAgE AP dhieEd: RORNAREDH WEERIRLOPi A8 ReRB MM elsi RS SESRR Il and/or
between fhgePiFte oasEemMbike 3 antidhe Rdditnalpigofe folie B ioked eNBRRE IS IHighiased

between the opening damping compartment and the tank compartment. The additional piston may be

open-wofREHEShFYREADE IR, HRUGIIGANE ATHRAYTRTHEAEES ALY ity 28GRI fhe

opemsng ¢R@RithgaBBaribE taxisndede  the £ easlibaiyeeupiagiston assembly and the additional
piston and between the additional piston and 30 the separating wall. Upon opening the door, the

piston assembly dislocates the hydraulic oil from the opening damping compartment. The hydraulic oil

flows througiathadustignotl e ceniedbemenih ithpistorhd@uely thendiehling mtedhedank
compartment. 5 In a preferred embodiment of the opening damping compartment, it is provided that a
frst unth BB BT R A AU B A A FAR AISF: B dARB RSk

compartriietievepeiitinténsitistoitotilan connastionlis rmbbithys setion) dHe e feirursbraitiecheemnection
is either cIPsed or oge%d ?fy the pjston ass?BErgfblo depengding on the position of the piston
assembly’ THE RARENHIGHTLY L3RR Ry RS TGOS A P T g ment

between gpeiilisy Huwtiledticenoagitadiaal dberotisdrsival. arte thwithhdrephydetutie @istan hsd
discharged through the first untgrottled conn%ﬂon into the tank %(]fm?artment at the beginning of the
opening bsr RAS5ANR PRE ﬁEE%BSHﬁQV ede%EﬂPB@B% e%l \%?Hpgasily 15 and without any

resistance at the beginning of the opening process. When a specific opening angle is reached, the
piston assembly, .in particular the opening pisfon, closes the first unthrottled connection. Consequently,
tho nyardlie BIELGHESH 5 BB e e GG B e ot EUMBE I H A amE e on
compartrbetwesd the gixoisrdanapelctisteitlyitieiaieistendbderntsdinplynaltioalsbuing fingeaikig. 20
Preferably, the dpor closer comprises a fyrther throttled conngction which is arranged between the
Closure AR ESIASAA 0 AT B R CET R e A R o PRECHAR G ABSBEIA Torthor
throttled possitttidorses/astivhdampenimgdhd tineaity tirethlsmgidireetidrioor closer axis and

could therefore result in a seizure, are prevented.

20 In addition, it is preferably provided that the connection between the piston rod and
the closer spring tension piston is formed pivotally about a second axis perpendicular
to the 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 prevented.

25
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 on the piston rod. In this state, a normal door closer operation

30 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 spring force can no longer act on the



25 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 second switching position, the
second line is connected to the third line and the fifst line is blocked. Therewith, the pressure line P
and thus the lock compartment are 30 connected to the tank line T in the first switching position. The

operatingfiig i assk s therelpsHee dasming 6ag RAEMeRNaERID askebnkadin suitaliee nasition, the

closer spring ar the closer spring tension piston, respectively, are not locked and the
free-swin%gﬂfn'étimwag&éﬂ%?éﬁerQ‘Hf&IQHEQH@éﬂlQ‘&W‘ﬁrﬂ@t%,ﬂ'tﬁeq‘fﬁﬁ%ﬁﬂi@Bﬁ@éﬁ‘geta%charged
from the glefsHerdanpinm cp@FrsENSDiNGtadbertn 3h GrRRAERENtITRIHBrauamgreduping throttled

connection and the closing process of the door is therewith always damped. In the second switching

position, 1S GEJLem R PIPhETSERN NI UISIAE HEEREP AN ISHE B Esing YR ALY T8 closure

damping gevrparinent isotANeSRAMO HiritasdibimsT Rerawih, sekrosureigeriatisiredydiaglically
arrested and th%free-swin -function is activated. In this switching position, the closure spring cannot

transmit &y F918Y toRhEI FRAGE REMHRS). Sitndiitshdiid/atR ABLeiERpEriity ICHLdafeatsd and

the pistog@ssemddy istiiee!visiaviableanddperippisand e takeedrivéhaeiut mlatpenefior. dhige
embodiment of the hydraulic control is the preferred embodiment. 10 In an alternative hydrau

ic
control, iPSIADATSETRY tHES IR A ANV WFNEG LI Gr ORI ITHE SMEBANL ‘?ﬁ’a"’r’ﬁ'gi"éwitching
position, @@wmﬁd@ﬁ@@?ﬁd@wﬂdmﬂﬁ@im Eﬁtﬁhbl@lcbgéhmﬁrght?ﬂﬁdﬁliﬁg;ﬁﬁﬁmg\wcmhg
pOSItIOﬂ. onseguent ,|nt e first. itchi Sltlon,t e pressure Jine of the lock com rtment Is
e T d B S R L RNG & ol O R Ik TR L il s RS SRR Dotion.
the closefospeing tetaies andritjstacate SThR hystyautiteait & @mtheel tatk csmnpzatimant. thégtbldefirst

itchi ition, the lock t ti t to th level as the cl d [
compartrERSHAMGRHE SARCH 6t (IE ORISR i KBS 6] ol Ol A BABR A the

closing spredbamientRitctievestdrite fedraffhothisnhedse sssvilteyletis satbesindemicafaddbetlosure
damping compartment, together flow into, the tank compartment through the further throttled
o RS o rrostuesL i 8 o g L bt A SHelife fne p
of the lockutpmparafenhis dldtkeghesdobriint e fede cvdedibyatiens® aghienactyatgtholibaeperating
line A of t%](fﬁclosu e dam '%comﬁaﬂment 25 is connected to the tank line, such that the closure

) REie

damping 'Hﬁrf &ah HAAREREN 5 referred embodiment, it is provided that the solenoid
valve releases the closer spring when de-energized and enables the free-swing-function when

energized. With 30this Fleen rgize-to-trip- Irinci IeI it is uar nt? d that the door alwa sggcg&ely
Closcs by AL GRS ot ST HARE Ll SR H2dE 3 BBttt BrE oS
above the rolling contour and on both sides of the output shaft, and two further tie
20 rods are arranged below the rolling contour and on both sides of the output shatft,
such that the overall height of the rolling contour is arranged between the two upper
tie rods and the two lower tie rods. Due to the tie rods arranged above and below the
cam portion or the rolling contour, the complete load capacity of the rolling contour
can be maintained.
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
30 supported against 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.



32 door. This space becoming smaller during the opening process is in particular the accommodating
space for the closer spring. The spring-loaded che %valve locks toward the space becoming smaller.
According to the invention, a hydraulic pressure is% ilt up and maintained in the lock compartment, in
order to arrest the closer 5 spring. For a pressure generation in the lock compartment, all elastic

members,caniristes dieiaknged; 598l%eredigisigrttRielShibedhy dhautifealldiadl, @mpseRwRiassed
accordingly. This results in an undesired loss of volume. The closer sprin%tension piston compensates

for this 1038/ Bl MRE RBWANE, GRAHEMTE aCOTHIPEFRYRYUER 96KE T hIOLTIBde e M SEINE s

transmittedindoeanisioresechgpshstAkersrmBUSNHeIGdhe MiStanchstrmME tReredtuishaisaad the
door. This results in a turning back of the door by several degrees. In case the free-swing-function is

used, thd W Larlhs: N5 eRBET oM plBRIfIRAIRD R sHU RORRRIP TSR R GF6d SHiP e ferred

to agrebagamsvitiehdpaams piseiicerhieeitipaipier pisto e arpObiRgiristed«lgerrepsmod Beiplgs
determined by structural conditions, This effect is especially 15 pronounced in case of door closers

with cam FEEHIFoIB3Y LR R ERPEFIHP RS S PRI d X adN Mt erifs BRANGRIREARIBI A herein,

including the spring-loaded check valve, reduces said rebound by pumping the hydraulic oil, being
actively pre-pressurized, from a pressure space beco maller jn the op_enin% direction through the

_ ing
third choeBlSIENADIN N80k ChraRE SRBRLISGRf SOOI G B el e i REHGHIAT 2 3i2nve
ﬁpgninlg @ﬁ@rﬁ@é&%o‘ﬁgff&avdﬂlé, Qpﬁéi_eﬂwdéim?]ElﬂeiSdbmﬁ}ﬂﬁglnﬁdimgfﬂﬁﬁétﬁdénf@w\@dt%biﬁféﬂﬁd |'
y rauliC Ol to viale Compress OnSet-C aracteristics. In pre- ow rran ements, t raulic
B e R OB TP s D DL SRR D T SIS b R T AR g the
opening preresSWdyidiomahRagicibnens!) geneiaicumsgitiianegsive pregawiser 2isidie atastic

bers t th letely rel [ latively high com; ti I includi
correspoRBIFY o CORUEb: GIgke SHAFELS el bRb AQRTPLEROHIRG thodthrd BMSe AEEINHE sprng

force. In guspasanarmaxicimtheeksek ecditipraneeexithid rstiermsidecdeswibedveeesiablbe to

compresEionset-.ch@ractertfséi}cs of the elastic membﬂers in thE Io%c%’mpartment therefore occur 30

during a SNGHRBYEaRY RS RHEIEHREK SO AT SRR MBSt SNERTSRAG 9h Q0% LaBESquent

strake is samalter.|dogerdieigly, dhe tivaifre daokmy-thactbhowidiod theqisivs@siemttiydte Be

intended position is considerably smaller. 33 Preferably, the check valve is arranged such that the
it tie <fc s o

hydraulic SMHYRE SPsceB nﬁ%tr&'m}’ Vﬁre- r‘ares| &8%&5’%&%&% ?‘98 REREYSthus
actively pefepsddhandghdiosieecpriaty e antaikiodatk thenpistameantephtssfenad hhehendieck salve is

arranged in the clgser spripg tension piston. Further, it is_ adyvantageous that the space becoming
smaller |§h: oSy @83%&%&”&?1'&&3\?&?\/8;%@r?&ﬁ?eoéﬁeﬁriﬂg process. 10This closing is in
particular achieved by arranging a further check valve between the space becoming smaller and the

tank line, wherein the further check valye locks tqward the tank line., Therewith, hydraulic pil e.qg.
i U s N W N A o
can be ppregsdratinddlosktendypiramehttivokgivthpaspriegtlitaded sbitioidlventraheatieses spring

second hydraulic line, in particular an operating line A, extends from the closure
damping compartment to the solenoid control valve, and a third hydraulic line, in
particular a tank line T, extends from the solenoid control valve to a tank
25 compartment. The hydraulic lines preferably extend substantially in parallel with the

longitudinal door closer axis and are integrated into the housing of the door closer.

In a preferred embodiment, an opening damping compartment is formed between
the piston assembly and the separating wall and/or between the piston assembly
30 and the additional piston. A first throttled connection is disposed between the
opening damping compartment and the tank compartment. The additional piston
may be open-worked 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



15tension piston. The invention further comprises a hydraulic solenoid control valve, in particular a
hydraulic 3/2-solenoid control valve, comprising a é@llve housing, a solenoid and a valve spindle. A
valve chamber is integrated into the housing. This valve chamber 20 comprises a first valve seat bore
as a connection to a first line, in particular a pressure line, a second valve seat bore as a connection to
a secondifjpesépapitiaglanan apssativpaAmPNe des: apestUiRion Alisd 1ing, inipRKtnEar thdank line.
The aperture is referred to as "free", since it connects the valve_chamber to the third line in any

switching ¥HERT BftHEWAi0E. ORFD e ARG AP RIFRIE Mt TAIR MYE A HA QU RS YR 9 ve

chambertpadrigstinpastyaaoredraction seleaadis. Jatic@artheryatye sRnela¢amerised withinghe valve
chamber, a first sealing surface facing the first valve seat bore and a second sealing surface facing the

second VERBREENESYe, such that selectively the first valve seat bore or the second valve seat bore
can Be closed. In addition, the valve spindle protrudes from the valve chamber through 30 the second
valve seat bore and through the second line toward the solenoid. Due to the protrusjon of the valve

spindle fioh A RIRRY GTERALMERE 95108 SPRAIRAABRAG HPSRRAIBSRE LdRRE' R AR partially

integrateriita tiersaleaaianiieeass kessraanshvebiaseat therepealngedathsivglverapumdiadatoulled
into the sec&nd valvijeat bore by a differential-area—:ﬁio trr%u%g}the ressure of the second line, in
G 8l

34 particGiAT € SRR LG RAEMENG YRS GENRA R BAGUPA S AR BINTENY sealing
of the segeadivalviaaatiaiechaa«itieakaoeivibrtlissdiffeienipriebiatitipistparicsanasnieved in

that a sealing diameter of the 5.valve spindle outside the valve chamber is larger than a diameter of
thelhoo ATRERAN: AL, RASHOT,: AR RiStn (ESRAMEN at R e dUsbMNBETIRS F0BSHRte and
the solengidfdrapigrabbarthinifieke oiirinecdatipisgbtaied thyeeonigwan theedirsietebafdbe 10

boro, ThERUITHE AHLSTHS SLARUtSSEEH T A Ry BB o0 En Al BEP ol SORBLR Hiorce of

the presstire sgiitige Whanuhersatsuh domie sealtiiorehis clakesbrapdrpvikitheserobdgiaaling surface
into the s%cond valve seat bore :I.ﬁS ,
the opening process of the door. Consequently, the door can be opened very easily
15 and without any resistance at the beginning of the opening process. When a specific
opening angle is reached, the piston assembly, in particular the opening piston,
closes the first unthrottled connection. Consequently, the hydraulic oil can only be
discharged through the first throttled connection into the tank compartment and the

door is damped shortly before it reaches its final position during opening.

20
Preferably, the door closer comprises a further throttled connection which is
arranged between the closure damping compartment and the tank compartment, in
particular in the third line. Said further throttled connection serves for dampening the
door in the closing direction.

25

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
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
30 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 deactivated. By blocking the operating line A, the hydraulic oil

can be discharged from the closure damping compartment into the tank



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 secog 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 20 first part and is linearly movable together with the first part. In

particulaicthpepiising Sy aifieyeitahareathaliahBig dycoantarsn eiiaenaiesangle iesspecially
easy to assemble. Therewith, in particular the sealing diameter can he confiﬁiﬂed to be larger than the

bore diarEHA R BEEBWHN AVAYSANHREDSIH BERRGONDiS BTN RPSIBAMHRRAES THA, in

particulaladpayetied sealcshasernaetbisWRRIREGe UiV EPEsHeAIRG AR @I MYLIRSRAcSPE the
solenoid. Said seal is disposed at the already discussed s_ealinfi diameter between the valve spindle

and the SHERIAG BMPAIAME PréferriGRIEd 1R dRG daBalRgs TRAESW LN IATLERERENBdShird line,
in pagticuliiagiiaalyling reitea cangeaienfrRRRAShBRIAKIRIMIRY Huwuabdha yalke seigtdainerewith,

a pressure generation in the armature space upon a paossible leakage of the groove ring seal is

preventeBOTHEBoARG cHlRF LRI ARG AP0 LPIh AR extaEs HoiNthe 1R FeSE53RY through

the valvefmuﬁ@wﬁmépe Vﬁb’@@@ﬂwﬁ’bw*ﬁ?@y dgg@ﬁi&m@dtlf@uaw@ cb@tr?he?'ﬁalr@ysigedely
connected to the thir ne, In articular the tank line. y AS an alternative to the afore-describe
sy I YA e et O et L el

hydraulico}/@rs ¢lgaeid Rosdink vy eh e Prufesing aniBbygimewsing, a valve chamber integrated into the
valve 5 housing and including a first valve seat bore as a connection to a first line, in particular a

prejsgure line, a free aperture to a second line, in particular an operating line, and a second valve seat
bore as arcanngkdatativa HysddilR dopadicilar prianddiendtutibesotbitohy devd copngetsakenoid

valve comprises a solenoid and a valve spindle moved by said solenoid and partially arranged in the

vaive chaTRdiTe 1 D S e TS ST Al AP DR e Seh el Tace

facing thedfitisé \thlug lseatibarblaoksaise ¢psdisedling sociaee sadiopitheresood. \Ghrssgathoye, such

that selectiVﬁ%St?.e first v.alge seat bore or the second valve segt bPrgécap tF)é? closed. Further, the valve
f bOEt

spindle eXte 1Gih AGRI0Y CRARHSY ¢ di’{ fra'Wecoh& vank's SRABAHEEBeDid. 15 In
a pieferredemeastinmentiad thpert@rptive: hpdsfutitesaiesoie vakvapinig pmvidedriierita eozadagtion of

Spincll, STUHFIED & BraLr T BBl R B L R B Bro i b AL BT
connectidocis veatipadiecnnfiguritge2iaflsivieiane po titovalieesipioklleonrgaytmanufisciiging the
valve Spi%dées%?n% pressure level as the closure damping compartment. Due to this addition of
the dislocated oil volumes, a very fail-safe regulation of the closing speed can be
20 achieved. The oil of both spaces, i.e. the lock compartment and the closure damping
compartment, together flow into the tank compartment through the further throttled
connection of the closure damping compartment. In the second switching position,
the pressure line P of the lock compartment is blocked, such that the free-swing-
function is again activated. The operating line A of the closure damping compartment
25 is connected to the tank line, such that the closure damping during free-swing is

deactivated.

In a preferred embodiment, it is provided that the solenoid valve releases the closer
spring when de-energized and enables the free-swing-function when energized. With

30 this deenergize-to-trip-principle, it is guaranteed that the door always securely closes

by means of the energy stored in the closer spring in case of a power breakdown.

Preferably, it is provided that a spring-loaded check valve is arranged between the

lock compartment and a space becoming smaller during the opening process of the



polygon, in particular a hexagon. In the following, advantageous embodiments of the two inventive
hydraulic solenoid valves are described: 25 In a pr. %erred embodiment, it is provided that the diameter
of the first valve seat bore is smaller than a diameter of the second valve seat bore. In a preferred
embodiment, a pressure spring is arranged between the first valve 30seat bore and the valve spindle.

In the Vaﬂ@@ﬂ”ﬂ'ﬁ@'iQﬁﬁb%miiﬂ\geﬁfh@Iéﬁ'd%ﬁ@ﬁﬁi?@i@fﬁrﬁ? rﬁﬁﬁ@&@@' i© ﬁlﬁ@a%'lﬁlﬁr'@ﬁéed
ball-cone-seat valve. 36 of the solenoid, and that the first sealing surface, in particular the convex

surface, SESRMTOARINGIOERBHHH SRFeRNYBE-stE SRfR:INaAER CrrshradaHRFfovided

pressuretspiiie §eEVEscEeEdMTiASesvapeAlinarauipgs et vatiensrindlaraindhrasaaad valve
seat bore in a de-energized state. 5 Preferably, the first sealing surface comprises a convex surface, in

particula’$ BAH ERrARH JRAANEANE d06oIRF KA ALk cBmPIRs 1 HeSLURSCERSharticular

a cope risgrintifarer By inessireispiacingion MeviRg toer alvenpRineienthexfirsixalice srahbere is
closed by the convex surface or the second valve seat bore is 10 closed by the cone surface,

selectiveSPRUBRAANARIR sRiEhiRGSsifioh WftiePPréds 8% i YIRABIEY HeliSY the'Ball valve

embodimsithisrelosén daediainvghy. STHRC e St e, Hhie imidiai Prsisrablyslomerispsea ditiesrin
particular in the first line. 15 Particularly preferred, tge filter is arra H%Sd outside the valye chamber

directly ir FURY JERRIGRIRIRIRN RO RIREVARIESdAY BB, ‘PR MteY PHVENEPYRURENRTHRESS dnd in

particulasgnafBitisseqlitie BuoNelVEngeathdaquintReroneismesh emited tetie i bistryalwmgeat bore
is arranged directg/ﬂ?§posite to.the second valve seat bore. In ?b%@féeé%e emhodiment, the solenoid

comBriseSPR UG RF ISR ST RY 2BV AN ERUL hold'of&S4H the?

armaturetuFhip packost tniuisesyeseawhotegiens the Rrgitttinabadapighandlue spinske and
therefore provides an accommodation and a linear guidgnce for the valve spindle, Further preferably,
the imver TS A Vo o T BGE EUAFDY TS SOl R By MEBh U SR CEtEh unit

the solengidetanditovitchesbbatiyearictnecgiget andieeabrygizedrtidular in case of restricted
door opening angles determined by structural conditions. This effect is especially
15 pronounced in case of door closers with cam technology due to the small rotary
angle-stroke-ratio. The arrangement proposed herein, including the spring-loaded
check valve, reduces said rebound by pumping the hydraulic oil, being actively pre-
pressurized, from a pressure space becoming smaller in the opening direction
through the third check valve into the lock compartment during the opening process.
20 Therewith, a relative opening resistance, similar to a opening damping, is
intentionally generated in order to bias the hydraulic oil and to obviate compression-
set-characteristics. In pre-known arrangements, the hydraulic oil is only passively
suctioned from the tank compartment into the pressure compartments during the
opening process, which may partially even generate a slightly negative pressure.
25 The elastic members therewith completely relax and require a relatively high
compensation volume including a corresponding subsequent stroke in order to
enable again a holding pressure sufficient for the spring force. In this case, a
maximum pressure difference exists. In the case described herein, the compression-
set-characteristics of the elastic members in the lock compartment therefore occur
30 during a slight pressure difference, as a result of which the loss of volume and thus
the subsequent stroke is smaller. Accordingly, the turning back or the rebound of the
piston assembly from the intended position is considerably smaller.



Further, the invention comprises a hydraulic cartridge solenoid control valve, in particular a hydraulic
cartridge 3/-solenoid control valve, comprising one_Qf the afore-described hydraulic solenoid valves,
wherein the housing is configured to be at least pa:r?’(t)f’ally inserted into a valve adapter. Said valve
adapter is located in a component 30 which integrally accommodates the cartridge 3/2-solenoid control

valve. Papiigtdpabyprafeiredethe fissiding, irpargeylaiidie massvee Aparand tea sacand §pacin

particular the operating line, are directed radially or vertically outwardly with respect to the longitudinal

axis of the&EATEiRaIalIE, SRR BSTHY RN BrORFANY RFAFGRT R iy R shaSEMrdly
directed thishpre sefsitshlineschR the/andaeroiha/der Yalipd@weing, 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

plurgity giresdi@lblydifRetencehanio iathambed nenanclsxer BpHabteakibrigfkad 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 volupigthemnpeRsadighthgeniis tiehiding spiank secopargsididnie Wiatsstinedbptvialvenbousing
or connecfﬁ d to the valve_housin%?%a flange. The tank compartment is preferably connected to the

e
third line STREX MRS s PHERL 4B RESYUIERY 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 15 the tank compartment is integr te%or onnected by a
flar. O UIAEIOS A P AL PERR B DY SNSRI e T R RO R P ic
cartridge sisieaolskeoniliod valvelleanapel insertadkniing conepenemavitirthervehior campeskion unit
to the fore. The solenoid and in particular a |L¢ﬁ{aat the olenoidépreferably rotrude from the

componethf'."ﬁ{dd %fém l’;\'f‘ﬁbo i the T4 L%: B ﬁagtn‘? ReGRthL ﬁrﬁ&%ﬂgﬂﬂﬁgn unit is
slightly pegsaie @iahdasdidye asming ésasiarengatiog pisiapanithg peoaesssai RSP RgMegRItIE Spring.
In addition, the invention comprises a door closer, in particular a hinge door closer, including a
free-swinB R R RCE SHBREEERE BroHEMIar SRELbHHRRA R HERK Vo8 I BR ORRRIS S Bk of the
hydraulicteasiaagsistolenoid 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 Thaparénton, toeteckaompadnentsoddbictacierichadmeit vultee iangditieud Bhe door

close_r in Iugin the hydr ulicls len ird con\;ol valve f%erher comprises preferabl ?doo closer
ousing. AHCLRRAGL RARTS ML LRI & PR SNl b eS8 R GUbGR shalt
and guidedivéttspitikedgonelesechauntiog is clesgasgdingioathsthousid girreingedaloec ahecb éne piston
asszednbl%grrﬁ%ws%sd%s?{rst valve seat bore as a connection to a first line, in particular a
pressure line, a second valve seat bore as a connection to a second line, in
particular an operating line, and a free aperture to a third line, in particular a tank
line. The aperture is referred to as “free”, since it connects the valve chamber to the
third line in any switching position of the valve. The valve spindle is at least partially
25 arranged within the valve chamber and is linearly moved by the solenoid. Further,
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. In addition, the valve spindle protrudes from the valve chamber through
30 the second valve seat bore and through the second line toward the solenoid. Due to
the protrusion of the valve spindle from the valve chamber, the valve spindle can be
connected to the solenoid 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



38 spring, a free-swing assembly configured to enable a translational motion of the piston assemblies
de-coupled from the closer spring when the closer Ering is locked, and a hydraulic lock compartment
configured to lock the closer spring. 5 The afore-déscribed advantageous embodiments of the
inventive door closer are accordingly preferably applied in the door closer including the hydraulic

solenoid gaRfEel Ao Arustialtie camislgn selgarigrmomEldmyea ldFfabReieranss Mtperals
13/2-solenoid control valve 2valve housing 5 3valve chamber 4salenoid 5valve spindle 6, 7 valve seat

bores 8irBEPHHIRER SRPHRE RIS 5089 YBMP SRAMROFMY Saiphdgakage ol

This differential-area-ratio is in particular achieved in that a sealing diameter of the
5 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 solenoid.

Preferably, the differential-area-ratio is obtained by configuring the diameter of the

10 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 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.

15
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

20 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.

25 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

30 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.



12first part 13second part 1514valve pressure spring 15connection channel 16coil 17armature 18pole
core 2019linear guide 20gap 21connecting line 22§gnature space 23sleeve 2524insulation 25groove
ring seal 26base housing component

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
5 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
10 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 extends from the valve chamber through the
second valve seat bore toward the solenoid.
15
In a preferred embodiment of the alternative hydraulic solenoid valve, it is provided
that 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
20 a flat surface at the valve spindle, or by manufacturing the valve spindle as a

polygon, in particular a hexagon.

In the following, advantageous embodiments of the two inventive hydraulic solenoid
valves are described:

25
In a preferred embodiment, it is provided that the diameter of the first valve seat bore

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

In a preferred embodiment, a pressure spring is arranged between the first valve
30 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.

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



27first valve chamber insert 28second valve chamber insert 30 29extension 30cap 31tank
compartment 32volume compensation piston 33compensation spring 40 34spring bearing 35drilled
insert 36filter 37volume compensation unit 538longitudinal valve axis 39ring channels

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 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 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
10 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.

Further, the invention preferably comprises a filter, in particular in the first line.
15 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 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
20 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
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.
25
Further, the invention comprises a hydraulic cartridge solenoid control valve, in
particular a hydraulic cartridge 3/-solenoid control valve, comprising one of the afore-
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
30 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 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



400-ring seals 41door closer 42door closer housing 1043first door closer housing part 44second door
closer housing part 45first pressure spring 46dam%e7r piston 47first cam roller 15 48output shatft,
formed as a cam shaft 49rolling contour 50second™cam roller 51opening piston 52second pressure
spring 2053housing separating wall 54piston rod

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 directed channels for the first line and/or a plurality of
5 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
10 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
15 the tank compartment is integrated or connected by a flange. On the other side of
the valve 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 component. In a preferred embodiment, the tank
20 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,
including a free-swing-function, comprising one of the afore-described hydraulic
25 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
compartment, the lock compartment and the tank compartment or the tank line.
30
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

closer spring, a piston rod arranged to connect the piston assembly and the closer



55closer spring tension piston 56closer spring 57adjusting unit for closer spring bias 25 58closure
damping compartment 59piston assembly inner spage, in particular cam shaft space 60opening
damping compartment 61lock compartment 62longitudinal door closer axis 3063second throttle valve
64third throttle valve 65first throttle valve 66first check valve 67second check valve 41

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.

5 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.



68third check valve 69forth check valve 70slide ring seal 71pocket 572second front face, in particular
pocket bottom 73piston guide 74first front face 75second throttled connection 76third throttled
connection 1077first unthrottled connection 78first throttled connection 79first axis 80second axis
81first tie rod 15 82second tie rod

List of Reference Numerals

1 3/2-solenoid control valve
2 valve housing
5 3 valve chamber
4 solenoid
5 valve spindle
6,7 valve seat bores
8 free aperture
10 9 convex surface
10  ball
11 cone ring surface
12 first part
13 second part
15 14  valve pressure spring
15 connection channel
16 coll
17 armature
18 pole core
20 19 linear guide
20 gap
21 connecting line
22 armature space
23  sleeve
25 24 insulation
25 groove ring seal
26 base housing component
27 first valve chamber insert
28 second valve chamber insert
30 29 extension
30 cap
31 tank compartment
32 volume compensation piston
33 compensation spring



83third tie rod 84forth tie rod 85output (driven) axis 86integrated clearance compensation springs 20
87screwing 88spring tension nuts 89first sealing flggrége 90second sealing flange 91height of rolling
contour 25 92closer spring accommodating space 93step/shoulder 94piston assembly 95additional
piston Pfirst line, in particular pressure line 30Asecond line, in particular operating line

34 spring bearing
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



Tthird line, in particular tank line 42 Patent Claims 1. A door closer (41), in particular a hinge door
closer, including a free-swing function, comprising: 5a door closer housing (42), an output shaft (48) to
be connected to a door, a piston assembly (94) cof]i ected to the output shaft (48) and guided in the
door closer housing (42), a closer spring (56), 10a piston rod (54) adapted to connect the piston
assemblyP4) tehike cHesrneNEg (56), a free-swing assembly, in particular a coupling assembly,
which is adapted to enable a translational motion of the piston assembly (94) decoupled from the
closer spPfig (58)HHeheHe @& spring (56) is locked, and 15a hydraulic lock compartment (61)
adapted tmlock dhgeclasgserring (56), wherein an additional closer spring (52), in particular a pressure
spring pursuant to EN1 or EN2, acts on the piston assembly (94), in order to slightly load the piston
assembl)7 894) BREELthe closing direction when in free-swing mode, and 20wherein the additional

closer spripg (53w akseit fare the shesetiapiagkebhottom
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



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 25separating wall (53€ a fluid-tight manner. 3. The door closer of one of
the preceding claims, characterized by a closer spring tension piston (55) guided in the door closer
housing @ER)endcrbiHiing on the closer spring (56). 30 4. The door closer of claims 2 and 3,
characterized in that the lock compartment (61) is formed between the separating wall (53) and the
closer spring tension piston (55). 43 The door closer of one of the preceding claims, characterized in

that an additiopabjpistonidge) imayidaddariaifeos ciisge Nessinad4e) bieiiegindgha RisirwRrgmbly
(94) and the piston rod (54) and is fixedly connected to the piston rod (54). The door closer of one of
the preceding MAFHSNKIFARISHDE in that the additional closer spring (52) is arranged between the
pistan assembdyd94) aoddhadisiag (ad)54) or between the piston assembly (94) and the additional
piston (95) or between theg{iston assembly (94) and the separating wall (53). The door closer of one of

the preceding AR LhaPat AL PIREATRE FBE 179 Yssembly is formed as a sliding-coupling

which exclusivglyigesisaiscranress) veoianee teatweend hsuginaestsminagpenang ik @istothassembly
(94). The door closer of one of the preceding claims, characterized in that the output shaft (48)
comprises a cAMPSIEERE RIMSY8dOlr (49), in particular a cam disc, and the piston assembly (94)
comprises at lgagibese S@ingql®) (47, 50) abutting on the rolling contour (49). The door closer of one

inolfing ek GBI A0 R B el P, (B0 HRR AT S0uBnD baforNEr (GG whorcin
the output shadip#y Ge)jranged between the damper piston (46) and the opening piston (51).
a free-swing assembly, in particular a coupling assembly, which is adapted to
enable a translational motion of the piston assembly (94) decoupled from the
closer spring (56) when the closer spring (56) is locked, and
15 a hydraulic lock compartment (61) adapted to lock the closer spring (56),
wherein an additional closer spring (52), in particular a pressure spring
pursuant to EN1 or EN2, acts on the piston assembly (94), in order to slightly
load the piston assembly (94) toward the closing direction when in free-swing
mode, and
20 wherein the additional closer spring (52) is weaker than the closer spring (56).

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

25 separating wall (53) in a fluid-tight manner.

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
closer spring (56).
30
4. The door closer of claims 2 and 3, characterized in that the lock compartment
(61) is formed between the separating wall (53) and the closer spring tension
piston (55).



The door closer of claim 9, characterized in that the damper piston (46) and the opening piston (51)
are connected via four tie rods (82-84). The door clgser of claim 10, characterized in that respectively
two of the tie rods (81, 3; 82, 84) are arranged symmetrically with respect to the longitudinal door
closer axis (62). The door closer of one of claims 10 or 11, characterized in that the piston assembly

(94) comgrises pkledsdtwdategttashelegr aee E%Eégﬁ@tiﬂairﬂé‘, SeRAGE{Sh2eWhrIeinAat least two
tie rods (81, 83; 82, 84) being arranged diagonally to each other are tensile-lpaded by means of the

clearance confififiiqn6h RISty Y88)iSronider e HirpeReaE?sEh PRI EICEAsanheRVESR BRing
contour (49) apgkthe eaRerAbeiSO4Y)ahd hEngistesr FRsesf ang & ¢iBE cbnAeeharaeteriged in

that a first pressure spring (45) is arranged between the damper piston (46) and the door closer
housing (42), WIRPERAAEI st pressure spring (45) is configured to compensate for a clearance
betwsen the rolling contour (49) and the first cam roller (47), 10and wherein the additional closer

spring (52) pravides for a clearance compensation between the rolling contour (49) and the second
cam rolle .(5O)The door closer of one of the preceding claims, characterized 'in that the

additional closer spring (52) is arranged between the piston assembly (94) and
the piston rod (54) or between the piston assembly (94) and the additional
piston (95) or between the piston assembly (94) and the separating wall (53).
10
7. The door closer of one of the preceding claims, characterized in that the free-
swing assembly is formed as a sliding-coupling which exclusively transmits

compressive force between the closer spring (56) and the piston assembly (94).

15 8. The door closer of one of the preceding claims, characterized in that 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 9. The door closer of one of the preceding claims, characterized in that the piston
assembly (94) comprises a damper piston (46) including a first cam roller (47)
and an opening piston (51) including a second cam roller (50), wherein the

output shaft (48) is arranged between the damper piston (46) and the opening

piston (51).
25
10. The door closer of claim 9, characterized in that the damper piston (46) and the
opening piston (51) are connected via four tie rods (82-84).
11. The door closer of claim 10, characterized in that respectively two of the tie
30 rods (81, 3; 82, 84) are arranged symmetrically with respect to the longitudinal

door closer axis (62).

12. The door closer of one of claims 10 or 11, characterized in that the piston

assembly (94) comprises at least two integrated clearance compensation



10

13.

44

springs (86), wherein at least two tie rods (81, 83; 82, 84) being arranged
diagonally to each 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).

The door closer of one of claims 1 to 9, characterized in that a first pressure
spring (45) is arranged between the damper piston (46) and the door closer
housing (42), wherein the first pressure spring (45) is configured to compensate
for a clearance between the rolling contour (49) and the first cam roller (47),
and wherein the additional closer spring (52) provides for a clearance

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



