1 5DOOR CLOSER HAVI NG A MAGNETI C DI STRI BUTI ON VALVE Description The
invention relates to a door closer including a solenoid control valve. 10
In the state of the art, a differentiation is nmade between door closers and
door drives. In case of door closers, the door has to be opened manual |y by
a person. During the opening process, energy is stored, e.g. in a closer
spring, and the door closer is capable to close the door by using the
stored energy. Contrary thereto, the door drive is an 15 assenbly which
automatically opens and cl oses the door by neans of an additional auxiliary
energy, e.g. by a notor or hydraulic neans. In particul ar when considering
the hydraulic circuits in door drives and door closers, significant

di fferences can be found. In electro-nmechanic door drives, a notor and a
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drive, the pressure is generated by the internal conponents, i.e. npotor and
punp. ddeserptonhereto, the pressure chanbers in a door closer are filled

by expansion of the chanbers and by suctioning the hydraulic oil from other
spaces of the door closer. Herein, the energy for the closer spring and for
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| ocki ng function or free-sw ng-function, conprising a door closer housing,
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a lppdr agHarged o6tk BEIRAEIG pRRbURY 3RtR dhatotheasgening 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 closer spring and for the pressure generation is
25 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 by the user.
30
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 door. In addition, the

door closer is configured to include a locking function or a free-swing-function.



10 the closer spring. Further, the door closer conprises a solenoid control
valve, in particular a 3/2-solenoid control valve, wherein a closure
danpi ng conpartnent is formed between the door closer housing and the

pi ston assenbly on a side of the piston assenbly facing away fromthe
piston rod, in particular on the side of a danper piston. According to the
i nvention, the solenoid control valve controls at |east the pressures in 15
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children, ill persons or senior citizens, in particular. In this case,
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The solenoid control valve enables to hydraulically seal the lock compartment.
25 Therewith, the closer spring, once biased, can no longer relax and the free-swing-
function of the door closer is activated. By switching the solencid control valve, the lock
compartment is again pressure-released and the closer spring can dislocate the piston

assembly and therewith close the door through the output shaft, e.g. in case of a fire.

30 Preferably, the door closer including a free-swing-function is used in facilities for
handicapped persons, apartments for senior citizens or nursery schools as well as for
safeguarding fire protection doors. In combination 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 art door closers. In



15 Further, the door closer advantageously conprises a closer spring
tensi on piston guided in the door cIosg: housi ng and abutting on the closer
spring. The piston rod therefore transrits the force fromthe piston
assenbly to the closer spring tension piston. The closer spring abuts on
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pi ston rod and the separating wall, the hydraulic |ock conpartnent for
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therefore transmits the force from the piston assembly to the closer spring tension
piston. The closer spring abuts on the closer spring tension piston.
20
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

25  tension piston and the closer spring are arranged.

For the free-swing-function included in the door closer mechanism, the closer spring,
also referred to as energy storing spring, must be retained in a biased position by
means of the hydraulic lock compartment, in order to prevent an immediate closing of
30 the door after the manual opening thereof. Since the effective direction of the closer
spring is directed to the output shaft via the piston assembly, the additional closer spring
tension piston is preferably used, which piston acts on the piston assembly via the
piston rod. In combination with the piston rod and the separating wall, the hydraulic lock

compartment for hydraulically arresting the closer spring is thus generated. The piston



10 door cl oser proposed herein, the stored force of the closer spring is
absorbed by the oil pressure and cannot, i ntroduce a torque to the output
shaft via the piston assenbly. Preferaﬂly, it is provided that the
free-swing assenbly is fornmed as a sliding-coupling which exclusively
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t he additional piston and between the additional piston and the separating
wal | . Breferalpgnitng prividdd dhat theefrge-siving assamblyyisdiosinedadsea dlidengigaldiabg c
oil from.the oPenin . . .
which exc uswei)gJ transmits compressive forces between the closer spring and the
15  piston assembly. For the free-swing-function, no fixed connection may exist between
the closer spring and the piston assembly. Therefore, a sliding connection is preferably

used, which exclusively transmits compressive forces.

In a preferred embodiment, it is provided that a first hydraulic line, in particular a
20 pressure line P, extends from the lock compartment to the solencid control valve, a
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 compartment.
The hydraulic fines preferably extend substantially in parallel with the longitudinal door

25 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 and the
additional piston. A first throttled connection is disposed between the opening damping
30 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 the separating wall. Upon

opening the door, the piston assembly dislocates the hydraulic oil from the opening



5 danping conpartnment. The hydraulic oil flows through the first throttled
connection, and in particular through the third line, into the tank
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w thout a large effort. This enbodi nent of the hydraulic control is the
pr ef er lRe@ @mﬁ@r(nedr@mbodament it is provided that the solenocid control valve connects the

25 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 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

30 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 compartment only through the further
throttled connection and the closing process of the door is therewith always damped. In
the second switching position, the pressure line P of the lock compartment is blocked



In an alternative hydraulic control, it is provided that the solenoid valve
connects the first line to the second l.Line in a first swtching position,
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position, the pressure line P of the Iock 20 conpartnment is blocked, such
that the free-swing-function is again activated. The operating |ine A of
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free-swng for a nts, Fig. 4shows an iInventive door closer with
cl osed veqofallasafarregplahong)fathgIomsutg 8peed can be 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
20 compartment is blocked, such that the free-swing-function is again activated. The
operating line A of the closure damping compartment 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
25 spring when de-energized and enables the free-swing-function when energized. With
this deenergize-to-trip-principle, it is guaranteed that the door closes by means of the

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

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

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



with activated free-swing for all enbodi nents, 10Fig. 5shows an inventive
door closer during the opening process.wth activated free-swng for all
enbodi ments, Fig. 6shows a detailed vi dw of the free-swi ng according to the
first enbodiment, 15 Fig. 7shows an inventive door closer according to a

second di 1t h. P ' free-sw Fi 0 . ' inée
door cl 0% ag%ﬁ{?‘gﬁnn@“{'@@pt{ﬂ@?é@é% S&m@‘%g?d V(\fﬁo,?ﬁ aggz{ﬁl k\9@?'I(Ia!ﬂaférﬁgSI?)\H;\AOng
20 Fig. 9showswithpghattive fess-ewhig/fophll @mbouieehisye door closer according to a
third enbodi ment, Fig. 10shows different sectional views of the piston

assenbly according to the third 25enbodi nent, Fig. 1lshows a hydraulic
SW t chigy ynb s 0l ' ' rg?&f : &eegyedi ng
to a foI 't:ﬁ en%b%\:;vrgmar??ﬁ%ﬂ@i%&r@%gm@{ha yd(ﬁa\e/lu |r|cé{;%vm C q'ﬁggégﬁ}bol for a

sol Bnoi d cont r elithvinbstevedteaswing for all embodiments,

Fig. 4 shows an inventive door closer with closed door at an opening angle of 0°

with activated free-swing for all embodiments,

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

free-swing for all embodiments,
Fig. 6 shows a detailed view of the free-swing according to the first embodiment,

15 Fig. 7 shows an inventive door closer according to a second embodiment with an

inactive free-swing,

Fig. 8 shows the inventive door closer according to the second embodiment with

activated free-swing,

20
Fig. 9 shows a piston assembly of an inventive door closer according to a third
embodiment,
Fig. 10  shows different sectional views of the piston assembly according to the third
25 embodiment,

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

closer according to a fourth embodiment,

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

Fig. 13  shows a hydraulic switching symbol for a solenoid control valve of an

inventive door closer according to a sixth embodiment,



I nventive door closer according to a fifth enbodinent, 8 Fig. 1l4shows the
hydraul i ¢ 3/ 2-sol enoid control valve of the door closer according to the
fifth enmbodi nent in a de-energized posﬁtion, 5Fi g. 15shows the hydraulic
3/ 2-sol enoid control valve of the door closer according to the fifth
enbodi nent in an energi zed position, Fig. 16shows a detail of Fig. 15,
10Fig. 17shows the hydraulic 3/2-solenoid control valve of the door closer

accor difigl 140 t BRows X hedieit BERboleRoR iit@NealEZA dhe aBbE LIoBer &tdrdikgtbows
a detail of Fi ﬂ%ﬂ, and 15 Fig. 19shows an inventive door closer according

to a seventh efsoliftthembodimentie dg-eoardiesd Pestioasi ¢ structure as well as
the hydraulic control and the function of a door closer 41 according to the
first enbodinment is explained with reference to Fig. 1. 20 The door cl oser
41 ext ¢iglsiml osbows lties piydtaddio 3r2-dolenoidd cmtiol aalve diZhe dber dieser atasding4d
conprises a dogr c¢loser housing 42 which in turn consists of a first door

cl oser housi ngthsalifth Q@bé’ﬁﬂn%ms'g@é‘rﬁpﬂﬁgﬁd(ﬂoﬁg@ﬁ 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.

| n pradig.ck8 tbbowydrdethil of Fignds, are integrated into the door 25 cl oser
housing 42. In the following, the structure of the door closer 41 along its
| ongi tudi nal door closer axis 62 is explained fromleft to right. A first

Pr @§S Uy SP | NGhdws itife HYPRRAIE 32-38RNBRE cdl JaRE dFltRs dboP elesbnacdtdingito
particular against a front face of the first door closer housing part 43.

The first presthg sixtpeinhgdimerdin aae-angigizedrpesitiambl y 94. This piston
assenbly 94 is guided in the door closer housing 42, in particular in the
30 first door closer housing part 43. OQpposite to the first pressure spring

45, a sagorgl peRswyRedstal bhPighd7alnds agai nst the piston assenbly 94. Said
second pressure spring 52 is supported against a separating wall 53, in
particul ar a housing separating wall. The separating wall 53 is di sposed at

t hezsegt I t: ; i D ' ; and the
Bherr ROt S e e
In 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 with reference to Fig. 1.

20 The door closer 41 extends along a longitudinal door closer axis 62. The door closer 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

25 closer housing 42. In the following, the structure of the door 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

30 first door closer housing part 43. Opposite to the first pressure spring 45, a second
pressure spring 52 abuts against the piston assembly 94. Said second pressure spring
52 is supported against a separating wall 53, in particular a housing separating wall.
The separating wall 53 is disposed at the sectional area between the first door closer

housing part 43 and the second door closer housing part 44. The separating wall 53



9 forns a flange for connecting the two housing parts 43, 44 and

si mul taneously seals the two housing p§rts 43, 44 agai nst each other. A
pi ston rod 54 passes through the separdting wall 53 al ong the | ongitudinal
door closer axis 62. The piston rod 54 is sealingly guided in the
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Sai d clt@éelﬁomg arisens) aa ajsihonebbh icthani Algsiston tdae 5dopassdsotreoudiotheng
42, in particular in the second door closer housing art 44. The cl oser
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assenbly npri ses, si de ther rst pressure spr| ng
45, a atmmersppngtﬁﬁl W&; cmser spriogedt reyspprted aga'mnst m ckisge smagrtgnslne
pi ston rsg 3% The da pi ston 46@ rise S?ff A E)amro i 47 wh

i s rot &R0y sUbFOF Y ?ngaéiaﬂﬁs agye Qnti“@ t'Gh %‘?LC S rPURd éasé'é%ﬂd
caqpr 0't|‘1@rotl5é} §|uapm§a@ént % ah@tdcnfuétmgr 6hib 57A%r aHE Rilbserhedring? Biasiny, tah8/2-

enbodi nrent of a camshaft, is arranged between the first cam 20 rol | er 47
and t heolaroith@ootinl velveed, H0.thehembadipentsefapt carridog valye, ds ofigresedb@ngut

g L P L i A T

ar r angexsesingqdart g4ers or an arr angenent wth slide rails to the door as
wel | as fromthe door to the piston assenbly 94. For this purpose, the
out put shaft 48 conprises a camshaped rolling contour 49. 25 The first cam

OWber ThE fRnl A2eRRfPBA ERBrcals) &6 aas MldreBrddP Al b HBSCOR! Qiting’ds, The

i ng c eart S apé anper t he openi
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in the door cl housi n are connected to each other "via
var i oudrhgatpatishaft HBnlﬂéhe mmbbdtlhﬂ&nbef 3 cam slmft;es apapged bedweemiha trst pam

LA S AR P e S U SR e e ol S
f or med,g5 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 comprises a cam-shaped rolling contour 49.

25 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, preferably
30 comprise seals or sealing flanges at their circumference. Due fo 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, again explained from left to right along

the longitudinal door closer axis 62: A closure damping compartment 58 is formed,



10 defined by the left end face of the door closer housing 42, in
particular the first door closer housing part 43, and the danper piston 46.
A piston assenbly inner space 59 is disposed between the danper piston 46
and the opening piston 51. Sane can also be referred to as camshaft space.
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In addition, the door closer 41 conprises a tank ment 31. The tank
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In the danper piston 46, a first check valve 66 is installed. This check
val ve | ocks toward the piston assenbly inner space 59. A second check val ve
67 is installed in the closer piston 511 Sane also | ocks toward the piston
assenbly i nner space 59. A third check valve 68 is provided in the closer

[ t 55. Thi I I fl
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the tank line T. Said check valve is spring-loaded and | ocks toward t he
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enbodi nents proposed herein. Fig. 2 shows the door closer 41 at an angle
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door arh:@azrrarigeﬁﬂ mAlaelcﬁh@awdrauEuh lirmst ni bl e, the closer spring 56 remains in
th§ tensi oned position, since the lock compartnment 61 is still filled with
Paulic oil. Together with the closer spring tension piston 55, also the

pi ston Ocﬁe5d‘arhﬁéﬁabf§oﬁl WOVRARS: cHAK VAvé 65 fid aestamdd)OTIRS S@ERkYvalvd 1666

pi ston assenmbly 94 |ifts off the piston rod 54 through the backturn of the
out put tewarfd tmpuamma%semmtdsnm@errmacerﬁ%ﬁbsa@@w aaeckavalye £7 istiestaied in the

Vor ol y IO AR ARG Ao, K Bt el aleT ASSERE ot sPabe el At
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contact of the piston assenbly 94 to the output shaft 48 and the cam 25
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to the first enbaodiment. The 30 f W n ssenbl ere,
orbod ditacPe B aPIRANEOAPH: G SR NBves sas P2 and 68 ThE ubsii® dSfbing
compartment 58, the opening damping compartment 60 and the lock compartment 61

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

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

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



conponents of this free-swing assenbly are the first front face 74 and the
second front face 72. The first front face 74 is parallel to the second
front face 72. Both front faces 74, 72lare positioned vertically with
respect to the longitudinal door closer axis 62. The first front face 74 is

f .of the pi : . Ih d f . i
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addi tional piston 95. The additional piston 95 conprises eg_\(ﬁassage, such
that t hensipeihe slasesspring 2 diftardeasioping: e desemspring 5Biatohy kesemms thegs
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second enbodj pent, the piston d 54 .is copnected pivotally to th
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pi vot al ut a first axis 79. ThHe connecti etween the piston“rod 54 and
t he cl qision &5; iafep thengistom wids$4 memairissumnovabie. Boeuo the Seesosmlingxassedibly,Bot h

30,axes, 79, .80 are | 1iloned verticall Lt h respegt t.o the,l ongitudinal
o3 < e Bista ESamBYA LHiFE ispeldiErad s ndugf M Bt fing it SHAP
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positioned vertically with respect to the |ongitudinal door closer axis 62.
Sai d picaptfsgely orrectogethestwitmthepdeeio Merely 3slightfoser & Hargmitiedgthsrugmthe
assenblhxo pressure springs 45, 52 to the piston assembly 94, such that a constant and
clearance-free contact of the piston assembly 94 to the output shaft 48 and the cam
25 contour 49, respectively, is secured by the cam rollers 47 and 50. As shown in Fig. 5,
the closer spring 56 remains in its tensioned and arrested position during the free-

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

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

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



14 in case forces occur, which do not extend in parallel with the
| ongi tudi nal door closer axis 62. Figs. 9 and 10 show a piston assenbly 94
of the door closer 41 according to a third 5 enbodi ment. Identical
conponents or conponents identical in function are designated with
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contour 49 does not need any recesses for the tie rods 81 to 84 and nmay

t her ef WiNGAPI¢.0aded optimally. 30 The four tie rods 81 to 84 are
re%)ectively connected to the opening piston 51 by screwings 87. At the

ot her ends thereof, the four tie rods 81 to 84 protrude into through-hol es
of the Apampefromi shendifférerider elesthibednits the fdilowing, rthds s8tond &Erhbadiment

respectively screwed hy neans of a spring tension nut 88, The first tie rod
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tensi OfoRYadkd 7WhisCiormed SFERYAH at the additional piston 95. The additional piston 95
comprises a passage, such that the area between the additional piston 95 and 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
25 Dbetween 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 the
additional piston 95 is pivotal about a first axis 79. The connection between the piston
rod 54 and the closer spring tension piston 55 is pivotal about a second axis 80. Both
30 axes 79, 80 are positioned vertically with respect to the longitudinal door closer axis 62.
In addition, the first axis 79 is positioned vertically with respect to the second axis 80.
Further, the axis 80 is positioned vertically with respect to the longitudinal door closer
axis 62. Said pivotal connection of the piston rod 54 prevents a seizing of the assembly



5 to the respective tie rods 81, 83. A second end of the respective

cl earance conpensation springs 86 famf the output shaft 48 is supported
agai nst a shoul der 93 (see Fig. 10) whith is fornmed in the danper piston
46. Due to this specific arrangenment, the clearance conpensation spri ngs
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fl ange 28& 62t. t he danper piston 46, which seals the danper piston 46 with
respect to the door closer housing 42, in particular with respect to the

cl osure danping conpartnment 58. In a simlar manner, the opening piston 51
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third enbodinment. In sec I on is discernible that here again the
pocket embadimeotsnmoppsed heradpeni ng pi ston 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. 25 The

enpgdi Mt Sisidhoaeeathbiy P4tgropeyed MORIgEV dm@l31@rﬁﬂ§§e§3!ﬁel pish ds¥entblgldaagfance
conpensation between the cam roIIers 47, 50 and the rolling contour 49. In
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pi ston ressure- {8cond pressure spring 5
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rollers 50 and the rolling contour 49. An alternative is. disclosed.in
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| NYE97 @Wikfbrird LﬁlrédW\oWeﬁtbPrba‘?ﬁs rpéddﬂ&? danper piston 46 and the
openi ng piston 51 'are always s y constricted by the tie rods 81 to 84

and the i nt egrat ed cl earance
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
rod 83 and a forth tie rod 84. The four tie rods 81 to 84 are arranged in parallel with the
20 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 arrangement of the four tie
rods 81 to 85, the complete height 91 (see Fig. 10) of the rolling contour 49 can be
25 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.

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

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



16 conpensation springs 89, such that the two camrollers 47, 50 al ways
abut on the rolling contour 49. In this context, it is particularly

advant ageous that no nonent acts on thk output shaft 48 and therewith the
door stands still in any possible position during the free-sw ng-node. The
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smal | erg nRy essure spring 52. In particular in 30 this enmbodi ment, the
pi ston assenbly 94 according to Figs. 9 and 10 according to the third
enbodi ment can be preferably conbined with the second pressure spring 52.
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preferred variant. ourth enbodi nent according to Fig. 11 shows a
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the | ogaesiteedt ment 61 to the tank line T. The pressure line P can
alternatively be open or closed, such that the free-swing is selectively
de2&ctivated or

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
30 second pressure spring 52 slightly toward the output shaft 48. This 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



10activated. Fig. 12 shows the switching synbol for the fifth enbodi nent.
Herein, the pressure line Pis connected to the tank line T in a

de-energi zed state of the solenoid contéol valve 1, shown on the left side.
The operating line Ais bl ocked The switching position on the 15 right
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38. 5 The val ve chanber 3 conprises a first valve seat bore 6 as a
connection fromthe pressure line P to the valve chanber 3 and a second

val ve meb%e dst@ﬁ aﬁss@ﬁwgw Atotdifgtd ke BRRT BkibddirhbAtcah bRo! hreferablye
chanber a free aperture 8'to the tank line T is forned at _the
vaI ve (bl%uﬂ%irtoge’fhﬁl‘i@\ﬂm hh§tflf$fa¢l‘¢és%l’@eﬁpfmr‘€5 gndlor the seeancipiesstire /spring 52.
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second val ve seat bore 7. In addition, a dianeter of the fi rst val ve seat

bore 6 W@B@@b@ls@e@fébfﬁﬁ@ﬁﬁl werlic b esiratla teatdhe slosar spaBg GScelvays sevains
bore 7pidad and closes the door e.g. in case of a fire. Nevertheless, there exists the need for
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a smooth-running and automatically closing door, wherein said easy closing should

20 occur after each use. Therefore, it is preferable that each of the door closers 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 spring/
second pressure spring 52 is much more weaker than the closer spring 56. The second
pressure spring 52 in this embodiment therewith always loads the piston assembly 94,

25 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 does not have fo tension the large closer spring 56 upon each
opening process, but only the much smaller second pressure spring 52. In particular in

30 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.



The val ve spindle 5 has a split structure and conprises a first part 12 and
a second part 13 being screwed into thg, first part 12 and thus fixedly
connected to the first part 12. The setond part 13 extends fromthe
interior of the valve chanber 3 through the second val ve seat bore 7 toward
t he sol r Pg; d t
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face side recess of the valve spindle 5, in particular of the second part
13. In addition, a shoulder is fornmed at the valve spindle 5, in particular
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referred to as seali surface or lateral surface of the first val ve seat
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sedd beaggvatedt he val ve spindle 5, in particular the second part 13,
conprises a second sealing surface, enbodied as a cone ring surface 11,
within the valve chanber 3. Said cone ring surface 11 is forned about the
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17. In the de-energized 15 state, said gap 20 is larger. The solenoid 4
further conprises a connecting line or voltage supply 21 for connecting a
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coEgect ion channel 15 is extending within the
Figs. 14 to 16 show the constructive design of the solenoid control valve 1 of the door
closer 41 according to the fifth embodiment. Subsequentily, a constructive design of the
solenoid control vaive 1 for a door closer 41 according to the sixth embodiment is
explained based on Figs. 17 and 18.

30

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.



25 val ve spindle 5. Said connection channel 15 connects the armature space
22 to the valve chanber 3. Since the valve chanber 3 is always freely
connected to the tank line T, also thelSrmature space 22 is al ways
pressurel ess. The connection channel 15 is forned by a | ongitudinal
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the solenoid 4 and sits on the base housing conponent 26. A drilled insert

35 i s B6PhRerei hside the first valve chanber insert 27. The first val ve seat
boq 6 is forned in said drilled insert 35. In addition, a filter 36 is
arranged in the first 20 valve chanber insert 27. Said filter 36 is
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co arttrrent 31 isbco nected to the tank Iine T. The vol une conpensation

pi St on %ezvﬁg?icrt?@? $TwWal | of the tank conpartment 31. The piston 32 is
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bore 6. Said convex surface 9 is formed by a ball 10. The ball 10 in turn is embedded

25 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 vaive seat bore 6. Said front face can also be

30 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 resuits in an opening of the first valve seat bore
6.



21 The hydraulic 3/2-solenoid control valve 1 is constructed substantially
rotation-symmetrically with respect to the |ongitudinal valve axis 38. The
pressure lines P, the operating |ines ¥ and the tank |ines T obviously

deviate fromsaid rotation synnetry The pressure line P and the operating
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7. The pressure line P is blocked by the 15 seating of the ball 10 in the
first valve seat bore 6 and is therefore not connected to the val ve chamber
3. Fi gTheGsaidnwid dacstepasds afcdili 16, dibarnbatsiesl 13raridha pold cost 181 T coil 16 is
partlcularly the differential rea-ratio ¢ e expl ai ned. shal | be

hot ed_Merndzahayt dhg pEPakIe 7. andhine palf sore 1 gsege’f@”@b‘ﬁﬁ ﬁd ev%ifé%pe e
Va‘IU e %aérebgfrgnie@m’ sgﬁé‘.-? ea'lcfh\;;t P\"eeﬁ)‘?u ﬁﬂ&hgl 984e Vi 88P A% ithé %ies ReMn18NaFi 9.
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Therewith, the _valve pressure 30 spring 14 is supported and t he cone
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val ve spin or ne e cone surtace 11 is pushed into the second
val ve seat bore 7 of the operatlng line by the pressure spring 14 and

therewith blocks t t f_said | th t_to.the tank
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spindle 5 as well as by boreholes being vertical with respect to the longitudinal valve
30 axis 38 from the surface of the valve spindle 5 to the longitudinally extending borehole.
Due to the split structure of the valve spindle 5, in particular, the longitudinal borehole

can be formed along the longitudinal valve axis 38 inside the valve spindle 5.



15 the pressure line P and the tank line T are connected to each other. In
the energi zed switching position according to Fig. 16, the operating line A
is pressurel ess, wherein the valve spi4lile 5 seals, with its ball 10, the
pressure line P in an 0|I-t|ght manner agai nst the elastic force. A

ted th he 2 |
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tank |ine and the operating |line are interchanged

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

sits on the base housing component 26.

A drilled insert 35 is formed inside the first valve chamber insert 27. The first valve seat
bore 6 is formed in said drilled insert 35. in addition, a filter 36 is arranged in the first
20 valve chamber insert 27. Said filter 36 is disposed outside the valve chamber 3 and in

the pressure line P.

In addition, a volume compensation unit 37 including the tank compartment 31 is
integrated inside the base housing component 26. Said volume compensation unit 37
25 including the tank compartment 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 piston
32 is slightly spring-loaded by the compensation spring 33. The compensation spring 33
30 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.



in the sixth enbodi mrent conpared to the fifth enbodi nent. This neans that
the operating line Ais always connected to the val ve chanber 3 through the
free aperture 10 8. The connection betdlen the val ve chanmber 3 and the tank
line Tis controlled by t he second val ve seat bore 7 and the cone ring
surface 11 ddi t t he val v indle 5 of I ment
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used |@ohb3 o@ﬂh@d@@%ﬁéde25 The sol enoi d val ves according to the fourth,
fifth and sixth enb ments of the door closer 41 can preferably be used I n
al | enbodi nents of the door closer 41 proposed herein. Fig. 19 shows a door
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cl oser spring tension piston 55 as a spring-|oaded check val ve. The space
| nS| de corrmamtmntemdsrerthoeasmm@valze seat Baret 7 clhexpresssrelling Rds iecked ibihe
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Spl’l Nng vaReoAEpalsdr 19 space 92 is a space which becones smaller during the
openi ng process of the door, since the closer spring tension piston 55
noves to the right In addition, Fig. 19 shows the fourth check val ve 69

al so_ag;a APLLAGS |- Gag maéx& ed DRANIPHOASRGE barRSH) B SirfeRéntial-

hydr aul'i conpar oser’ spring
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D1 at the groove ring seal 25. The second valve seat bore 7 has an inner dlameter D2.
In a region between the groove ring seal 25 and the second valve seat bore 7, the valve
spindle 5 has a smallest diameter D3. When the second valve seat bore 7 is closed, the
25 pressure in the operating line A acts on the following surfaces of the valve spindle 5:
The first surface is calculated by (D2%4 * =) — (D3%4 * =n). The second surface is
calculated by (D1%4 * =) — (D3%4 * n). Due to the fact that the first surface is smaller
than the second surface, the operating pressure acts to the right in the shown
illustration, when the second valve seat bore 7 is closed. Therewith, the valve pressure
30 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
valve 1, in particular with a cartridge design, can be formed for an operation free of



When pressure builds up in the | ock conpartnent 61, all elastic nenbers
arranged therein, e.g. seals, residue:g%r or also the hydraulic fluid, are
conpressed accordingly, which results an undesired | oss of volune. The
spring tension piston 55 conpensates this | oss of volune, however, perforns
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The embodiments of the proposed 3/2-solenoid control valve are applicable 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

30 the differential-area-ratio are applicable for other valves according to the invention.

Based on Figs. 17 and 18, the constructive design of the solenoid control vaive 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



between the piston rod and the additional piston is formed pivotally about
a first axis perpendicular to the |ongitudinal door closer axis. Due to
this pivotal arrangement, 30possible fé&¥ces, which do not extend linearly
to the longitudinal door closer axis and could therefore result in a

sei zure, are prev nt d. 6 nai,t udi nal ,do | oser axis .a the fir
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door back into the initial position through the piston assenbly and the
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and the force of the closer spring is transmtted to the door through the

pi ston assenbly and the output shaft. Therewith, the door is securely
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openln nt upon increasing door angle, a camtechnology is
preferably used within the door closer nmechani smof the inventive door

closer, in order to transmt the force between the piston assenbly and the
ouBput Tdwaselenocid 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. Identical components
30 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.



5In a preferred enbodi nent of the piston assenbly, it is provided that the
pi ston assenbly conprises a danper piston including a first camroller and
an opening piston including a second c#mroller, wherein the output shaft
IS arranged bet ween the danper piston and the opening piston The cam
roller er piston and of ¢ ni ISt on ve to .be i
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In a particularly preferred enbodiment, it is provided that respectively

two of the four tie 25 rods are arranged symmetrically wth respect to the
| ongi tudi nal door closer axis. This nme#ns that respectively two diagonally
opposed tie rods have the sane distance to the output shaft. In particular,

the four fie rods are arranged at .corners qf .an inmmgi hary squar.e, or .
oot andireleraniy (e Fes-seine aSxuiS SHAGEE heeoen Jhe BIFLTof 297 (bRaiston
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absol utely c O transm ssion o ce between the Opening piston and
t he dampjson podtarrhetweentherEistoni rosli amd ithe dlosec spdngnirppadicutsr bdtweentbe

| ongi t udi_.nal door, cIoPer axis, 1s.possible and a seizure of the piston
assenblpiﬁt?gr‘b(féogmeeﬁoﬁgr ?E’;ﬁmga?nﬁgp%'ﬁ'io@: 29 In a particularly preferred
enbgdi ment, it is provided that two tie rods are arranged above the rolling
contour_and on both sides of the output shaft, and two further tie rods are
ar r ang&diriber,oifvis lelvaniageays dbat the frepcswing mssambilysemprrisene dirstpientsiaget |

two uppenped Ry Wi BRbediis' 15, SRl AMAC R85 st 4R R0 T fEaY 1o
ar r angegnadeted tante pitonvrddasaael aoat sevondrirdritdacelin pagliebmthuthe firstefront
conpl ete | oad capacity of the rolling contour can be maint
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t he cl éaoabutingpana litiagi famtSaces) gs veryrsimpteand effoientdremswingoassentig gaance

bet ween the.ro(JdI [ n%l.gont our .and the camrollers. These two tensil e-| oaded
tie ro®8 FRIZAGAS AGININGFRIIl8ce conpensation between the camrol lers of

the two pistons and the rolling contour, and the other two diagonal rods
serve to prevent twisting and therewith prevent tilting nonents and rel ated
fricti dwivabtageosslyz iangoaiiet i éoropashimtheppistam aasemblye whengiarthgi gisten. rod is

ot £0 on cliee, eFabl BR3P REERFL IR, of BiEPhaE: 1% BoBid RESeh b R PR

out si denhébpfitg tdrisidrpistis il irtheLakeratiivee solhtion ahel Hstonnee i< forprdssttivon
between the camrollers and the 20 rolling contour. Therewith, the piston

assenblpprigowderin, indihis easedhe gncopartaf tspisian L EPHREBSS BoPeGkeh &PERINGhe
coor ckBagh BRSaERT E SIS AT EHEEIPRIRIT s i
pr ef er irethisrpooiest,to tekembiable dnla trarslatiocal tinectiogh t he cl ear ance conpehsat i on
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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 the
piston rod, wherein the first front face is formed at the additional piston. The piston rod
and the additional piston are fixedly connected, i.e. they always move together along

25 the longitudinal door closer axis.

In a preferred embodiment of the additional piston, it is provided that the connection
between the piston rod and the additional piston is formed pivotally about a first axis
perpendicular to the longitudinal door closer axis. Due to this pivotal arrangement,
30 possible forces, which do not extend linearly to the longitudinal door closer axis and

could therefore result in a seizure, are prevented.

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



25 springs, wherein the cl earance conpensation springs are forned as
pressure springs and press against the ends of the tie rods, such that the
tie rods are tensile-loaded. The otherdéends of the clearance conpensation
springs are supported agai nst the opening piston or the danper piston. The
ends of the ti ods not bein si)e-1oaded are respective screwed

1 xedl Pnatgneh dacsesan 90y HBe T1R6egR. Aes Ae i dhisepivatdl Etechan
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preferg%fjg%rgﬁ?ggﬁoth%t an§irst prgsgﬁrégspr?ngmﬁs afragggd bet ween t he
danper ppéwnted.and t he door cl oser housing, wherein the first pressure
spring is configured for a clearance conpensation between the rolling
contour and the first cam 30 roller of the danper piston. This first
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addi tional “piston or between the piston assenbly and the separating wall,
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cl oser “spring used f or “energency cases. For this purpose, the additional
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50281 MRHGSERighg BB SYPETElN FHg 19 8P AGH QRSTIRG OF L AEEREFSR WBEHEBICR e
cam 1 oblifeh Oéorlfk?oﬂﬂénid"% me%t-amngrrﬁn&m?n.r PhHPBEJ rA8RLAUL éﬁﬁxgabhéa&'wsing

descri bed. Sal econd pressure spring is preferably replaced by the
addi t i omatiorns| afsbe doorioegur Wsoran siilltleckest lock cotripartmentads plten an desvedisng
I nt er nal,
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output shaft. Therewith, the door is securely closed by the stored energy without any

additional manual action being required.

30 In a preferred embodiment, it is provided that the output shaft comprises a cam-shaped
rolling contour, in particular a cam disc, and that the piston assembly comprises at least
one cam roller abutting on the rolling contour. Door closers including sliding rails have
prevailed in the last years due to optical reasons. In order to simuitaneously obtain a

comfortable operation, i.e. a decreasing opening resistance or decreasing opening



31 toward the space becom ng smaller. According to the invention, a
hydraul ic pressure is built up and nmaintained in the | ock conpartnent, in
order to arrest the closer spring. For2fa pressure generation in the |ock
conpartnent, all elastic nenbers contained therein, e.g. seals, residue air

or also the hydraylic oil jtself, are conpressed accord n 5
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i's subsequent stroke is transmtted to the piston rod and
conseqbetwégn the pisnpsseoblypasd tit putpubehaiit put shaft and the door. This
results in a turning back of the door by several degrees when using the
| ocking function. In case the free-swi ng-function is used, the subsequent

10 str ge haefdrRRy %Htﬁﬁimbhﬁtoftﬂhé gmn caReRibpeitoReprsidRIhaL ehe/ distohhe
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becone@spembbieednprises palampar pistonrinelHdivoa flfsééiﬁm &I@ﬁ aRgAN BPERINEPISARI es
det d
det o IS STl Eh R Vb e SR AAE R Ao RRRECAFIERN esaise
angl e- pigtok entiahé @pehiey pistord Jeaazm ml@gsédwehdamper pistart add of tirdrepening
spring-loaded 15 check valve, reduces said.rebound b h% é%ﬁraU|iC
oi |, b&isign fave je g iarcenﬁtaé%§9Ma£w'thfth%m'ﬁns,})fceeaqwegftcgﬁg@ ﬂém thgdPiiREng

s g?ag' Cloohfbuf Y PRY Bt SAGH! 18 RolalSAUELrbRn] BIVIEHFC SRS Gohdtafed RSt
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difference exists. |n the case descri bed herein,
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actively punpe hr oug o the | ock compartnent.
Pref er am)qutpmtesmﬂacwcrathm the wtpahgbaftna arrangsdobetwessy thepet éﬁ@umﬁons
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cl osi ngidtsnl @d&ﬁr\fér@l’dlé‘rﬁdélrcbb@étﬂﬁtlbhaﬂ%@@w Bo the f dddrhelosengrbvides itat a
bet ween the space becomi ng snaller and the tank line, wherein the further

chdgk ambinatinrk of thelafanetions; drigsing dbe Cl%%&feﬁﬁ"ﬂﬂlg angladampeping; thee clpsing
present r!)@es h?s AGt 8%%6%!3%&% tJ;'lsamponent. The realization of the hydraulic

auxiliary function “free-swing” therefore requires elaborate means on both housing
sides, since the functional areas are arranged separately within the housing. For a
comparison: In case of widely designed floor door closers, only one piston is generally
30 provided on the spring side, which simultaneocusly realizes the closer spring biasing and
the damping function. In this case, however, a so-called tab carriage is used, which
surrounds the cam contour including the two rollers supported therein and secures a
constant monitoring of the cam-roller-contact. Upon use of said plate-carriage, no

further considerations are required for securing the clearance-free contact between the



10 closer spring is biased during the opening process and can be punped
into the | ock conpartnent through trmaéqwing-loaded check valve in the

cl oser spring tension piston. The invention further conprises a hydraulic
sol enoi d control valve, in particular a hydraulic 3/2-solenoid control

val ve, ng8"sloRis" 6k the’ Blsich BRYEINBEs afdSbeMing asstoar VALYRYAR siRing! Sated
val ve chanber iIs integrated into'the housing.” This val ve chanber conprises
a firstauiggeccaraat e tsedsnantagnatedt anth very alehdes consinected rdqeurelpsersaasa
pressure line, a second valye seat bore as a connection to a s nd, | { ne,
" par thXiely ARG SErsil: I icign e disthg & £avL \echngiadl, (GHER o. bE
parti cébpsidardiMat lsnill sifdlesP@td thilisesingll Waiihé elibgiacatfents At sindlilRrRoul
connects the valve chanber to the third line in any sw tching position of
20 $he high {ensilgercgaregsirgpients are pregent.ewbichpara figedyanteparprapatetd Herthehe
val ve | [ t [ t et
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second ggaiped pistah. bore by a differential -area-ratio through the pressure of

the 30second line, in particular the operating Iine. This arrangenent
including a differential area ratio pronotes a sealing of the second val ve

seat b f f I | r | ] .l ar r. | nad at
2 ceal PEERES: Bis PORIILT ubltmp SRR ol Hhh Bt o0k flo TRRBf are Rplibties

di 15 er e tiekody. Sin¢eathecopenind biterednd Yhe aafiper biston bRearthaged en both shies
valve 5 spindl e outside the valve chanber to be | arger than the bore
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preferred, enmbodi nent,. the val ve spindle consists of at |east two parts. For
Phi s povisied of e tnbistorg Aisant & BingitGel 8007561 ARR. and a second part,
whggein the first part is guided to be linearly novable in the sol enoid and

the second part is screwed into the first part. Consequently, the second
part i Furtheegrsferediietheuse of ekactty far tigaotdsahlde ifeur tieneedd gambeatistgbuted

h ith the,fi . i cul f . di he.djff ial -
15ar ogvplligrothing dibeBaron saf Bt arpriiary dacBinh PEraicg ithestheoasy
to assenble. Therewith, in particular the sealing dianmeter can be

configured to be larger than the bore dianeter of the second val ve seat
bore. In a particularly preferred embodiment, it is provided that respectively two of the four tie

25 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 of the diagonals
of said square or rectangle. Due to this arrangement, an absolutely constant

30 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.



In addition, it is preferably provided that a seal, in particular a groove
ring seal, is 20 arranged between the valve spindle and an armature space
of the solenoid. Said seal is dispose®ht the already discussed sealing

di aneter between the valve spindle and the solenoid. Particularly
preferred, the armature space is al ways free conn dto, the third [ ine,
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val ve, e Invention conprises a hydraulicC solenoid control valve, in
parti ctiheroléinghgontaut.ithe somplate doasd dapanityradthe slling codapr can hg raainkgined.
housi ng, a val ve chanber integrated into the val ve housing and including a
first valve seat bore as a connection to a first line, in particular a

press UIF&eféré\Iﬁg, it 5 Sevidedr that ehé istoR Esdeehbly eMpriseBaat least awo dntegpetedt i ng
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parti cGlearance sampengationyspriags, theseiny dtalaast Wenttieoirods| BaIREY aranged
CORRIi S¢ I ' ' i ' i
Cop: LA O SRR TR Y 0 dosphescidnaitator
wi t hi n spbhiagy,ahvedehterdeenpermsate fovta sleatancg batwéac ¢hd sadlingycartouf and theyeaime

stch ¢ Ralerse e Wil (e 1qadest & EdscoTauide Tobh e an o cadeaertrn el ©
bore cafe Rentl of e tRE pistbRE arfd e ﬁﬂ\d@dh&nt@&hfmﬂﬁé Bfﬂérrtﬁ/o\lfgilbgégal

chanber throug‘ﬂ%?ﬁe second 'val ve seat bore toward the sol enoi d.
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pr?éi ded t hat a,f@onnection. f th(g third |line to an armature space of the
sollBnoich SEENE Of BEARENINEPIFIN N K16 daraPst PRI de the val ve spindle, such
that a pressure generation in the armature space is prevented. In
particular, this connection is realized by configuring a flat surface at
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In a preferred manner, the tie rods protrude through the clearance compensation
25 springs, wherein the clearance compensation springs are formed as pressure springs
and press against the ends of the tie rods, such that the tie rods are tensile-loaded. The
other ends of the clearance compensation springs are supported against the opening
piston or the damper piston. The ends of the tie rods not being tensile-loaded are
respectively screwed fixedly into the respectively other piston.
30
As an alternative or in addition to the use of tie rods and clearance compensation
springs, it is preferably provided that a first pressure spring is arranged between the
damper piston and the door closer housing, wherein the first pressure spring is

configured for a clearance compensation between the rolling contour and the first cam



particul ar the cone surface, seals the second val ve seat bore in a
de-energi zed state of the solenoid, a that the first sealing surface, in
particul ar the convex surface, seals the first valve seat bore in an
energi zed state of the solenoid. The preferably provided pressure spring
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second val ve seat re'in a de-energize 35 Preferably, the first
seal i nglighthf taward tpoutpes sbaftonvex surface | n particular a ball. Further
preferably, the second sealing surface conprises a cone surface, in
particular a cone ring surface. By linearly displacing or moving the valve
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plurality of radially directed channels for the second line maKI preferably
| ead t ¢artinslarathie agddiiopat closer spring is configured according to EN1 or EN2 pursuant

25 to DIN EN1154. A so-called second pressure spring for a clearance compensation
between the cam roller of the opening piston and the rolling contour was already
described. Said second pressure spring is preferably replaced by the additional closer
spring. As an alternative, the use of piston assembly internal tie rods and clearance
compensation springs can be combined with the additional closer spring.

30
Preferably, it is provided that a spring-loaded check valve is arranged between the lock
compartment and a compartment becoming smaller during the opening process of the
door. This space becoming smaller during the opening process is in particular the

accommodating space for the closer spring. The spring-loaded check valve locks
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t he val ve housing or connected to the valve housing by a flange. The tank

t t f bl t to the t Th
or ot o1 SR ReGe IR s?r?pil%re e ordiana P ifeengon, RV MBS AURS 25
fol | ongy,; J}ﬁa\ﬁa'rﬁ eréggéﬁ) thbrlsé 9aﬁhen¥ah\6@dérﬁbr&+&wﬁe alosaPeghd. errhe

center. one sl cha e volume conpensation unit including
the t arakprtaeapm gemeratios in rﬂ’neeg:rcﬂxt minpartmenhaﬂt eldstisy msenr!h)@rﬁg@ntmed Heersgimer

side of the val ve. chanber noi d b unted. T ere

hydr aul&% . regilesHr 858'36’ 8n|?39c§ UI\FaP\/Bsgg AI5e-oNgP eﬁgg bgcﬁl{f@y This
Consoneeéuw fnhar fmﬁdéenlréur%s%oarp@cng@fel Cl"heUcElbéert Sprifietdr@ich pibish &@.ln@eﬂsalte@nd
I n particul ar aqu\l@? at the solenoid preferably protrude fromth

conpondert thig less ¢ cipwenasdpadanms arenalhaubsasysat steke. T)hust%@se@tumte
o7 ob on ke s dBirsolfied; ARG s R EE, DAEEHdhin L B, PRAGH RS, e

I nvent icufputasaft st dest Thlsomemts imaperding bbaek ofithe dger bpeeverabdegrees
I ncl udi ng a free-sw ng-function, nprisin one of the afore-described

hydr auMhersisiea diellogkingdanglions e caﬁe M?efrﬁ Rg-funclignds pagd Be rseauent
Vawesstee(ﬂ@ f}glég?r h\é%tﬁéia bieEardriot b rgﬁé;bé cfrhg IELS?'EO m&aéélfedhe&;lt!on

hydraulic so en ve or t e cartri valve I's
i nt egr dthésluhdesirddhefféad s irefgred tohees dmmundl adhich becmnasmotleeahleem padidwara

fl d trol. th h '
conpar ineree Of iRSTicsed dBBhaashRE Arak N efiBv S arefRaBhne HETY B
l'i ne. T@esﬁe@éugpbeﬁﬁfunw&lw%% o‘f%o%ﬂfs@% Mh&sarﬁmmwcﬂ@gv 866 & ahe 8mall

further conprises preferably a door closer housing, an output shaft to

be conmetatryeangle %trcd@d@tIOaTbew@mgamhbrqus@deemInQbud!ne the: spiing-fesed and

a1 1 8ngatiob Bk oo SptE Ko RS by Tafia PR PaLEP o pBinG S0NER R ng

assenblpyemﬂfzeaurreﬁw hOpreealmleec@nFéﬂn@natbeeamn V%retnaner o tid@pehiigodirection
assenbl i es de-coupled fromthe closer spring en the closer spring is

| ocked thrigghathgathirg sehggki valye dndodbeplack memparinentydidng the ogeRINgHRIOCEsSer
Spri ng.1Lh&, i 04 ‘?eﬂﬁ?&ro r@g&gf%fs%ﬁ&e% égﬁgaog hcgféfhﬁrggr aérfjphﬁe‘gr :Qﬁ@@hg&!ﬁalﬂpor

cl oser ‘are accordin y applte I ng 't

hydr aulgemesaieenm doztd@rlt to)l biaal #ee ohydraalidyoif aahd cta aolbviateg ecospressiod-set-

trol I t of Ref N I 2-sol
332952 qlq\é?gq\{eergst@ssf;hpg%ékme S Ergggemléng E%hes hyggauhcsz 00I|elg %In Y Sé)snsti\;e(fy sﬁlgt%ovneed

from the tank compartment into the pressure compartments during the opening process,
which may partially even generate a slightly negative pressure. 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
25 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 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

30 considerably smaller.

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

pumped through the check valve into the lock compartment.
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Preferably, the check valve is arranged in the closer spring tension piston.

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

5 check valve, during the opening process.

This closing is in particular achieved by arranging a further check valve between the
space becoming smaller and the tank line, wherein the further check valve locks toward
the tank line. Therewith, hydraulic oil e.g. present in the accommodating space of the
10  closer spring is biased during the opening process and can be pumped into the lock
compartment through the spring-loaded check valve in the closer spring tension piston.

The invention further comprises a hydraulic solenoid control valve, in particular a
hydraulic 3/2-solenoid control valve, comprising a valve housing, a solenoid and a valve
15  spindle. A valve chamber is integrated into the housing. This valve chamber 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 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
20 the valve. The valve spindle is at least partially 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
25 from the valve chamber through 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
30 second line, in particular the operating line. This arrangement including a differential

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

This differential-area-ratio is in particular achieved in that a sealing diameter of the valve

spindle outside the valve chamber is larger than a diameter of the second valve seat
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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 valve

5 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.

10 In a further preferred embodiment, the valve spindle consists of at least two parts. For
this purpose, the valve spindle comprises a first part and a second part, wherein the first
part is guided to be linearly movable in the solenoid and the second part is screwed into
the first part. Consequently, the second part is fixedly connected to the first part and is
linearly movable together with the first part. In particular for providing the differential-

15 area-ratio, this two-part form of the valve spindle is especially easy to assemble.
Therewith, in particular the sealing diameter can be configured to be larger than the

bore diameter of the second valve seat bore.

In addition, it is preferably provided that a seal, in particular a groove ring seal, is

20 arranged between the valve spindle and an armature space of the solenoid. Said seal is
disposed at the already discussed sealing diameter between the valve spindle and the
solenoid. Particularly preferred, the armature space is always freely connected to the
third line, in particular the tank line, via a connection channel extending through the
valve spindie. Therewith, a pressure generation in the armature space upon a possible

25 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.

30 As an alternative to the afore-described hydraulic solenoid valve, the invention
comprises a hydraulic solenoid control valve, in particular a hydraulic 3/2-solenoid
control valve, comprising a valve housing, a valve chamber integrated into the valve
housing and including a first valve seat bore as a connection to a first line, in particular a

pressure line, a free aperture to a second line, in particular an operating line, and a
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axi s 39ring channels 400-ring seals 4ldoor closer 42door closer housing
1043first door closer housing part 44s¥cond door cl oser housi ng part
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shaft, s]:agcr)rqc? glal%csé saat bore gg fat célngnre%ltiloh i) act?l% fﬁre %Osgﬁigﬂ%r%at@n[(cfilnle?Further,
this hydraulic control solenoid valve comprises a solenoid and a valve spindle moved by

said solenoid and partially arranged in the valve chamber. The valve spindle comprises,

within the valve chamber, a first sealing surface facing the first valve seat bore and a

5 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.

10 In a preferred embodiment of the a-Iternative hydraulic solenoid valve, it is provided that
a connection of the third line to an armature space of the solenoid exists along the valve
spindie or inside the valve spindle, such that a pressure generation in the armature
space is prevented. In particular, this connection is realized by configuring a flat surface
at the valve spindle, or by manufacturing the valve spindle as a polygon, in particular a

15 hexagon.

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

vaives are described:

20 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 seat
bore and the valve spindle. In the variant including a ball, the inventive valve may
25 therefore be referred to as a spring-lcaded 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 of
the solenoid, and that the first sealing surface, in particular the convex surface, seals

30 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.
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val ve Fyrther 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 closed by the
5 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.
Particularly preferred, the filter is arranged outside the valve chamber directly in front of
10 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 well
as a gap between the pole core and the armature. The pole core comprises a borehole
15 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.

20  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
which integrally accommodates the cartridge 3/2-solencid control valve. Particularly

25 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 the valve
housing, such that these lines can be connected pressure-tight by inserting the cartridge

30 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 radially directed channels for the

second line may preferably lead to the valve chamber.



67second check valve 39 68third check valve 69forth check val ve 70slide
ring seal 7l1lpocket 5 72second front face, in particular pocket bottom
73pi ston guide 74first front face 75se¥bnd throttled connection 76third
throttled connection 1077first unthrottled connection 78first throttled
connect'ziu?trﬁezgi{ iisr %Fefgﬁ'iaa tﬁgtsﬁmceonffidr%ﬁiics cartridge solenoid valve comprises a volume
compensation unit including a tank compartment. This volume compensation 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
5 line. The valve is preferably structured along the longitudinal axis of the valve spindle as
follows: The valve chamber including the valve spindle is arranged in the center. On one
side of the chamber, the volume compensation unit including the tank 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
10 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 compartment of the volume compensation unit is
slightly pressure-loaded by a volume compensation piston and a compensation
spring/pressure spring.
15
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
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
20 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.

The door closer including the hydraulic solenocid control valve further comprises
25 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 atranged to connect the piston assembly and the closer
spring, a free-swing assembly configured to enable a translational motion of the piston
assemblies de-coupled from the closer spring when the closer spring is locked, and a

30 hydraulic lock compartment configured to lock the closer spring.

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.
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1 3/2-solenocid 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  caoil
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



30Asecond line, in particular operating line Tthird line, in particular
tank line 40 Patent Clains 1.A door closer (41), in particular a hinge
door closer, including a | ocking funct3®n or free-swi ng function,
conprising: 5a door closer housing (42), an output shaft (48) to be
connechgd to a dBor. a piston assenbly (94) connected to the output shaft
(48) a guPBré'ag ﬁa@'ﬁ% door closer housing (42), a closer spring (56), 10a
pi stonasod (EHed fdapt ed to connect the piston assenbly (94) to the closer
spring (56), a hydraulic lock conpartnent (61) adapted to |ock the closer
spri ng3%56) filtemd a sol enoid valve (1), in particular a 3/2-sol enoid control

'he aodl o WEFStoBeiodtGitana the pi oton assensly (54) on a ide of
t he5pi g8on anRmobiIngl (e 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 compariment
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



facing away fromthe piston rod (54), and wherein the solenoid valve (1)
controls at |least the pressures in the closure danping conpartnent (58) and
in the | ock conpartnent (61). 20 2. T door closer of claim i,
characterized by a free-swing assenbly which is adapted to enable a

transl agi ongl. tion of the piston assenbly (94) decoupled fromthe closer
spri ng%?56) ﬁ‘m%%ev Yser spring (56) is locked. 3. The door cl oser of
one of gghe prerehdvaieati N5, characterized by a fluid-tight 25 separating
wal | (53) arranged in the door closer housing (42) between the piston
assenbl’P (9shdesAag skal cl oser spring (56), wherein the piston rod (54)
passesﬂhroBg?kéthe separating wall (53) in a fluid-tight manner. 4. The
door closer"of One of the preceding clains, characterized by a cl oser

spr$ng 720t esscomt front faoe (iDParticulaiepodket bbttomoor cl oser housing (42) and
abutting on the closer spring (56). 41 The door closer of clains 3 and 4,
char act’éri zBIS!9MOYHEt the | ock conpartment (61) is formed between the

separ atisng Yl b ﬁ??ceand the cl oser spring tension piston (55). The door

cl oser of one ofot e preceding clains, characterized in that the free-sw ng
assenbl7¢ i ssécombthraifled conndctiom coupl i ng whi ch exclusively transmits

conpressi ve, f.orce hetween the closer spring (56) and the piston assenbly
(94) . 'sllﬁe d%ﬂ@lr%@ﬁ? COANGFHOTYSt t he preceding clai ms, characterized in that

t hegoutzput  shRaluhtHrd8ledcompeLess @ cam shaped rolling contour (49), in
particular a camdisc, and the piston assenbly (94) conprises at |east one

cam rol7Ber {iest threttledagannectignon the rol | i ng contour (49).
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



The door closer of one of the preceding clains, characterized in that a
first hydraulic line, in particular a essure line (P), extends fromthe
| ock conpartnent (61) to the solenoid tontrol valve (1), a second line, in
particular an operating line (A), extends fromthe cl osure danping

conpar ipRoht Chfimst © the sol enoid control valve (1), and a third line, in
particular a tank line (T), extends fromthe solenoid control valve (1) to
a tank compartnent (31). The door closer of one of the preceding clains,

e Aol LR harRTBA RG5Ok L ATGA L3N
(94) and t heecadlfihg rON@onPLSMPAsiGS) . and a first throttled connection (78)
bet ween t he openi hg danpi ng conpartnment (60) and the tank conpartnment (31).

TheSdoor clackosr ctifses hauging,(42har act eri zed by a first unthrottled connection
(77) between the .openi in [ t (60) and the tank conpartnent
(31), \/\herépr?‘{tﬁ'ét %aﬁs@g? ﬂoraﬁ%)fng'a&ggﬁﬁ%%ﬁg)ﬁ (78) is always open and the
first unthgopitlondassenitsig (0N cdrectéd te trs edt tsnaﬂ348ﬁaﬁ@rgdidwj ipnthiehgoor
position of the piston assenbly (94). 42 11. The door closer of one of the

precedi ng €logerBousiRgl4eseri zed by at |east one further throttled
connecti on .( 76)..ar, ged between the cl osure danpi ng conpartnent (58)
and the taﬁﬁiggﬁg Hpgéﬁﬁﬂ(31). 12. The door closer of one of clains 8 to
1110char actaepistoadodn(5thatapied tsalommecttheopisionl assainvdy (94) todheedtdsertdpeingi r st
line to th hird line and bl ocks the second line in a first sw tching
position a connects the second line to the third line and bl ocks the

first lineg H}f@a@ﬁél@@ﬁcﬁﬁ{ptaﬁ @f?ﬁ(?ﬁﬁédépﬁ@d td- ok ThE cRReF sﬁhﬁé%ﬁ‘)%r(}%‘e of

clainms 8 to , Characterize at the solenoid control Vvalve
connect s t hesdiénaid veived 1).dn padictdarend/2-soiendid contriol ¥alvei t chi ng position
and connects the second ljne.to the thir Lhe and bl ocks t first line in
2 Second. SWNECRG clpaure darping corperifutt (sp e fEGeh e dddliatndls
clasms, chabashgU2fdantnhkRstohssemin 004 607t sigk ofah¥istbh, asebaibly (94)
de-energi zed, releases the closer spring (56) and enables the
f r ee- swi ngfaging awayirasn éag)pistan rod (54), and

wherein the solenoid valve (1) controls at least the pressures in the closure

damping compartment {58) and in the lock compartment (61).

20 2. The door closer of claim 1, characterized by a free-swing 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.

3. The door closer of one of the preceding claims, characterized by a fluid-tight
25 separating wall (53) arranged in the door closer housing (42) between the piston
assembly {94) and the closer spring (56), wherein the piston rod (54) passes

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

4. The door closer of one of the preceding claims, characterized by a closer spring
30 tension piston (55) guided in the door cioser housing (42) and abutting on the
closer spring (56).
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41

The door closer of claims 3 and 4, 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 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).

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).

The door closer of one of the preceding claims, characterized in that

a first hydraulic line, in particular a pressure line (P), extends from the lock
compartment (61) to the solenoid control valve (1),

a second line, in particular an operating line (A), extends from the closure damping
compartment (58) to the solenoid control valve (1), and

a third line, in particular a tank line (T), extends from the solenoid control valve (1)

to a tank compartment (31).

The door closer of one of the preceding claims, characterized by

an opening damping compartment (60) between the piston assembly (94) and the
separating wall (53) or between the piston assembly (94) and the additional piston
(95), and

a first throttled connection (78) between the opening damping compartment (60)
and the tank compartment (31).

The door closer of claim 9, characterized by a first unthrottled connection (77)
between the opening damping compartment (60) and the tank compartment (31),
wherein the first throttled connection (78) is always open and the first unthrottled
connection (77) is closed or open, depending on the position of the piston
assembly (94).
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The door closer of one of the preceding claims, characterized by at least one
further throttled connection (75, 76) arranged between the closure damping
compartment {58) and the tank compartment (31).

The door closer of one of claims 8 to 11, characterized in that the solenoid control
valve (1) connects the first line to the third line and blocks the second line in a first
switching position and connects the second line to the third line and biocks the first

fine in a second switching position.

The door closer of one of claims 8 to 11, characterized in that the solenoid control
valve (1) connects the first line to the second line in a first switching position and
connects the second line to the third line and blocks the first line in a second
switching position.

The door closer of one of the preceding claims, characterized in that the solenoid
control valve (1), when de-energized, releases the closer spring (56) and enables
the free-swing-mode when energized.





