1 DOOR CLOSER WITH FREE-SWING FUNCTION 5 Description The invention relates to a door
closer including an override function or free-swing#enction (in the following referred to as
free-swing-function). 10 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 to close the door by
using the stored energy. Contrary thereto, the door drive is an 15 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 door closers, significant
differences can be found. In electro-mechanic door drives, a motor and a pump are always provided,
which apply the required hyD@UR pleoSER WIF FeEPEEHVE\WIRES FERICANTDRIS are thereby actively
20 charged with hydraulic pressure, such that the opening of the door is effected. Thus, in the door
drivé, the pressure is generated by the internal components, i.e. motor and pump. Contrary thereto,
the pressdgg ehipoiders 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 monTehd ¢hacadienistetates wellbasitioe atoseringdhatisgranmostiyidéfeenition soddoseloniigind a

door drive. The daor drive has. to apply the energy for accelerating the door in an opening direction
addition n,c\}\'/ﬂgr% éﬁ?nfi? 8@"5‘%%%%8%&%3&%%%&5\%‘ lf’ﬂ:%{g%ﬁated in an opening direction by the
usdi0 30 It is an object underlying the present invention to provide a door closer which has a very
slender strycture while heing manufactured.at low costs, and which is consequently, also applicable as
o nteg LB CIOLAIC . 0 el WANA oF B0 DRG0 AURe) SO LHNErad to
include achise-sividgeiuctdsaTs, 2thbisiobjehtis tolbveddpetiedfentumesllgf bye dangepsmuebueliagnthel he
dependent claims relate to advant%;goug(jurther. deveil(()ngénents of the inverHion. Thus, the obé?ct is

solved by BT BISKETh FIFTRY R A Fetediol odgr ShaRiiiNg &nd (he door closerts capabte
to close the door by using the stored energy. Contrary thereto, the door drive is an
15 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 door closers, significant differences can be found. In
electro-mechanic door drives, a motor and a pump are always provided, which apply the
required hydraulic pressure. The respective pressure chambers are thereby actively
20 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 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 free-swing-function.



free-swing-function, comprising a door closer housing, an output shaft to be connected to a door, a
piston assembly connected to the output shaft and gyided in the door closer housing, a closer spring,
a piston rod adapted to connect the piston assemblyto the closer spring, a free-swing assembly which
is adapted to enable a translational motion 10 of the piston assembly decoupled from the closer
spring when the closer spring is locked, and a hydraulic lock compartment adapted to lock the closer

spring. Further, the free-swing assembly is formed as. a sliding-coupling which exclusively transmits
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invention, a pushing connection is therefore used, which only transmits compressive forces.

Preferably, the door closer including a free-swing-function is used in facilities for 20 handicapped
persons, Bnamentbfetsnsohaiizbpsalonrsryescho plsrasuleel balsifefesatryunodiag firelyapigeiion
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therefore used, which only transmits compressive forces.

Preferably, the door closer including a free-swing-function is used in facilities for
20 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
particular in case of fire protection doors, very strong closer springs have to be used,
25 such that a safe closing of the door can be guaranteed also in case of an air draft in the
corridors. The tensioning of such closer springs whenever the door is opened cannot be
expected from children, ill persons or senior citizens, in particular. In this case, the free-
swing-function enables that the closer spring is biased only once and remains biased
until a possible emergency case. The present door closer can be inserted invisibly into
30 the door leaf or in the door frame due to its very slender overall width, such that no

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

Preferably, the door closer comprises a fluid-tight separating wall arranged in the door

closer housing between the piston assembly and the closer spring, wherein the piston



Preferably, the lock compartment is formed between the separating wall and the closer spring tension
piston. On one side of the separating wall, the pistor;,)assembly including the output shaft is arranged.
The piston rod transmits the forces through the separating 15 wall to the other side. On this other
side, the lock compartment, the closer spring tension piston and the closer spring are arranged. For
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energy storin ring, must be retained in a biased position 20 means of the hydraulic lock .
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the first ftr(e)%'grr]]opt'ﬁuosn ecoup‘_fle%(\)/veerrnS he I%Eeeragbarﬁ] 71 locked. By means of two abutting and lifting

front faces, a very simple and efficient free-swing assembly can 15be realized as a sliding-coupling.
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
20 means of the hydraulic lock compartment, in order to prevent an immediate closing of
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
25 compartment for hydraulically arresting the closer spring is thus generated. The piston
rod extends through the lock compartment, such that the lock compartment may also be
referred to as ring space. Based on this structure of the inventive door closer, a decisive
difference between the known door drives and the door closer proposed herein can be
well explained. In the known door drive, an oil volume actively pressurized by a
30 hydraulic pump is pumped into the pressure chambers, and 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 areas into the lock compartment during the manual opening process, and the

discharge from the lock compartment is e.g. blocked by a solenoid valve. Thus, in the



Advantageously, a pocket is formed in the piston assembly, wherein the piston rod is guided movably
within the pocket. As an alternative, the pocket can aJso be formed in the spring tension piston. In a
further alternative solution, the piston rod is formed of two 20 parts, wherein, in this case, the one part
of the piston rod comprises a pocket opening toward the longitudinal door closer axis and the other
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the door closer comprises an additipnal piston guided in the do loser 25 housing between the
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connectipistmiweg mithktstiosedspriddhe mdtmepiong 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 5between the piston rod and the closer spring tension piston, a possible seizure is
preventeHuttheasét 6$ eadoardtzglesustatadttize fleek swimg catvemth & clnpesepriadirstnfemitofatize

10 arranged vertically with respect to the longitudinal door closer axis and being fixedly
connected to the piston rod as well as a second front face in parallel with the first front
face and fixedly connected to the piston assembly, wherein the second front face lifts off
from the first front and thus decouples when the closer spring is locked. By means of
two abutting and lifting front faces, a very simple and efficient free-swing assembly can

15 be realized as a sliding-coupling.

Advantageously, a pocket is formed in the piston assembly, wherein the piston rod is
guided movably within the pocket. As an alternative, the pocket can also be formed in
the spring tension piston. In a further alternative solution, the piston rod is formed of two

20 parts, wherein, in this case, the one part of the piston rod comprises a pocket opening
toward the longitudinal door closer axis and the other part of the piston rod is disposed
in this pocket to be movable in a translational direction.

Preferably, the door closer comprises an additional piston guided in the door closer
25 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

the longitudinal door closer axis.

30 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,
possible forces, which do not extend linearly to the longitudinal door closer axis and

could therefore result in a seizure, are prevented.



piston assembly through its biasing force via the piston rod in direct pressure contact 10 inside the
free-swing-coupling, or in the opposite direction, the giston assembly may act on the piston rod. In this
state, a normal door closer operation exists, in which’the closer spring is manually tensioned and,
upon release of the door, the closer spring moves the door back into the initial position through the
piston assembly and the output shaft. In case, however, the closer spring is hydraulically arrested, e.g.
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manually tensioned once. When the door is manually moved from the open position
back into the direction of closing, the piston rod within the free-swing assembly, in
particular within the sliding-coupling, lifts off from the piston assembly. The piston
20 assembly itself moves, driven by the 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 corresponds to the stroke. The returning
motion of the piston assembly due to an anew opening of the door occurs without force,
which corresponds to a free-swing-function. Further manual opening and closing
25 motions of the door occur upon a still locked lock compartment as often as desired and
without force in the free-swing-mode. Only upon release of the lock compartment, the
closer spring can be restored to a released state. In this case, the first front face is
brought into abutment with the second front face in the free-swing assembly and the
force of the closer spring is transmitted to the door through the piston assembly and the
30 output shaft. Therewith, the door is securely closed by the stored energy without any

additional manual action being required.

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



Fig. 3shows an inventive door closer with opened door at an opening angle of 1500 with inactive
free-swing for all embodiments, Fig. 4shows an inventive door closer with closed door at an opening
angle of 00 20with activated free-swing for all embodiments, Fig. 5shows an inventive door closer
during the opening process with activated free-swing for all embodiments, 25Fig. 6shows a detailed
view caf thm & eauswvio I%am?%ing tmtlﬂﬁaehfiraummwif?antuﬁgr crbeurs ﬁfltirl:]&ﬁ?f@ﬁﬁﬁdi@@rralﬁs%ave
according to a.second embodiment with an inactive free-swing, 30Fig. 8shows the inventive door
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ment upon Increasing door angle, a cam technology is preferably used within the
5 door closer mechanism of the inventive door closer, in order to transmit the force

between the piston assembly and the output shaft.

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

accompanying drawing, in which:

10
Fig. 1 shows an inventive door closer according to a first embodiment,
Fig. 2 shows an inventive door closer with closed door at an opening angle of 0°
with inactive free-swing for all embodiments,
15
Fig. 3 shows an inventive door closer with opened door at an opening angle of 150°
with inactive free-swing for all embodiments,
Fig. 4 shows an inventive door closer with closed door at an opening angle of 0°
20 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,
25 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,

30 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

embodiment,



closer according to a fourth embodiment, Fig. 12shows a hydraulic switching symbol for a solenoid
control valve of an inventive door closer according ta a fifth embodiment, 10 Fig. 13shows a hydraulic
switching symbol for a solenoid control valve of an inventive door closer according to a sixth
embodiment, Fig. 14shows the hydraulic 3/2-solenoid control valve of the door closer according to
15the 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 energiz osition, 20Fig. 16shows a
eta of FIg- 18, Fig MO ARG SR AN S e Beh ASTB P I G iGsit ORI t
the sixth embodimesginbalitkeednergized position, 25Fig. 18shows a detail of Fig. 17, and Fig. 19shows
an inventive door closer according to a seventh embodiment. In the following, the basic structure
as well as the hydraulic control and the function of a 30door closer 41 according to the first
em®dinfgt slexplainasvethyefargiccaniodhignglsymbol 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,

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

Fig. 15  shows the hydraulic 3/2-solenoid control valve of the door closer according to
the fifth embodiment in an energized position,

20 Fig. 16  shows a detail of Fig. 15,

Fig. 17  shows the hydraulic 3/2-solenoid control valve of the door closer according to

the sixth embodiment in a de-energized position,

25 Fig. 18 shows a detail of Fig. 17, and

Fig. 19  shows an inventive door closer according to a seventh embodiment.

In the following, the basic structure as well as the hydraulic control and the function of a

30 door closer 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 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



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 firgt door closer housing part 43 and a second door
closer housing part 44. In Fig. 1, the various hydrauliC lines 8 are shown to be outside the door closer
housing 42. This illustration, however, is only given for facility of inspection. In practice, the hydraulic
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piston 55 on one side and against an adjusting unit 57 for the closer spring biasing on

the other side. Adjacent to the adjusting unit 57 for the closer spring biasing, a 3/2-
solenoid control valve 1, in the embodiment of a cartridge valve, is disposed and
integrated into the door closer housing 42, in particular in the second door closer

25 housing part 44.

The piston assembly 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.
30 The opening piston 51 comprises a second cam roller 50 supported rotatably therein.
An output shaft 48, in the embodiment of a cam shaft, is 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



5 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 thig purpose, preferably comprise seals or sealing
flanges at their circumference. Due to this sealed guiding of the pistons, different spaces or chambers
are generated in the door closer housing 42, 10 which are connected to each other via various
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explained from left to right along the longitudinal door closer axis 62: A ¢losure d ing compartment
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betweenﬁ(gf: damPlper pi?%%n 46 and j{He op ning piston 51. Same can also be referred to as cam shaft
space. T lﬁﬁgtS QUL IS? ilﬂ‘ﬁ%rrt' 9 is on both sides sealed by the damper piston 46 and the

opesing piston 51 and is always maintained at a tank pressure level. An opening damping
compartment 60 is disposed petween the opening piston 51 and the separating wall 53, On_the other
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respect tg the lopgitudinal dogr closer axis 62. Fig. 1 shows the hydraulic lines only schematically. In
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spring tension piston 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
25 solenoid control valve 1 and accommodates the closer spring 56 and the adjusting 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

30 tank by means of unthrottled connections to the tank compartment 31.

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



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, a 15 first unthrottled
connection 77 exists between the opening damping]c mpartment 60 and the tank line T. The opening
of the opening damping compartment 60 into the first unthrottled connection 77 lies nearer to the

output shifbA&tbgertheigpe2ing offfbedepgngsiampogiagnmrtment oot erdin threitedre
connection 78. Therewith, the unthrotfled connection 77 can be closed by the opening piston 51 when
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to the tank linadishvalahexieerbrbibngtiiedicanyevtioneEpadiiah iscarsagaadiattiw bodloaeaxishe
first door gloser housing part 43. For this purpose, a second.throttle valve 63 is used. |n addition, a
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betveendhe tlasyrstethninpo theoduarichesgrSifousthtne zarkneresnnleding ®teixceiistionalve 64.
The pistgn assembly inner space 59 is connected to the tank line T in an unthrottled manner t
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Preferably, further filters 31 can be ar ed in the pther hydraylic lines. 11 closer piston 51. Same
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ang a locking toward the tank compartment 31. A forth check yalve 69 is proyided between the tank
i e e TR M R M ST R S
line T. Watligtithy firshtdeddny possihliedfitbesio vdiuesnti6, é st iffbrenlossire damping compartment
58, the opening damping compartment 60 and the lock compartment 61 can always be filled with

hydraulic oil from the tank volume upon expansion. 10A free-swing assembly is formed between the
piston roditie! apertimg ajzempiggistonpattinidet @M st woieedesigto ohiisaikdigeimgthssaghbly fisst

explained T e T el oS SRR A i sl e e a2
acdardingrsi igthratte8 axenappticablé’faxate mbtwigme ntsepapmsad Ma@ipingigcdnpartment 60
and the tank line T. The opening of the opening damping compartment 60 into the first
unthrottled connection 77 lies nearer to the output shaft 48 than the opening of the
opening damping compartment 60 into the first throttled connection 78. Therewith, the
unthrottled connection 77 can be closed by the opening piston 51 when a specific

20 opening angle of the door is reached.

The closure damping compartment 58 is connected to the tank line T through a second
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 addition, a third

25 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 exemplary. For example, the

30 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 the



15 shows the door closer 41 at an angle position of O with a released closer spring. Fig. 2 therewith
shows the starting position of the door closer 41. Fig!.r]? shows the door closer during opening at an
angle position of 150 of the output shaft 48. The dooris opened by a person. Due to this, the output
shaft 48, which is connected to the door frame via an arrangement of levers, rotates. The force is
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closer spring 56 is blased. 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
25 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
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
30 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 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



Apart from the differences described in the following, the second embodiment corresponds to the first
embodiment: Contrary to the first embodiment, an aggitional 30 piston 95 is arranged between the
separating wall 53 and the piston assembly 94, in pafticular the opening piston 51, in the second
embodiment. The additional piston 95 is fixedly connected to the piston rod 54 for transmitting a

translatiang mm@u@hgﬁﬂﬁgﬁm&fa&zh?d ':;méor@ﬁ%ﬁr@m@émﬁwhﬁa@@nm@iswmaﬁstﬁhe additional

iston 95 comprises a passage, such that the area between the additional pjston 95 and the 13 piston
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positioned vertically with respect to the longitudinal door closer axis 62. In addition, the first axis 79 is
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The outpggsamg %5 %‘ et[’ls%v o tput shaft 48 passes through the section point of the diagonals of said

rectangle. te tSthis specific arrangement of the four tie rods 81 to 85, the

20 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 the closer spring

25 56 remain in their tensed positions. The piston assembly 94 and the door are freely

swingable.

Apart from the differences described in the following, the second embodiment
corresponds to the first embodiment: Contrary to the first embodiment, an additional
30 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 the



14 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. Thg%eight 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. 5 The four tie rods 81 to 84 are respectively connected to

the openjigtpistassehiyysoevison@l .2t the aihes anstovtarepie thedoisriia rodsodl 96 &naratigde

to through-holes of th 46. Here, the ends of the tie rod 4 tivel
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within a pisteB2preferably 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 15
15 Figs. 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 41 according to all
embodiments proposed herein.
20
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
25 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
30 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 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 rectangle. Due to this specific arrangement of the four tie rods 81 to 85, the



rolling contour 49, wherein the cam rollers 47 and 50 abut on the rolling contour 49 without a
clearance. The integrated clearance compensation %ings 86 are to be configured such that the 5
friction of the components within the piston assembé/ 4 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 toliafsetd RehhOIVOWedittiglf IMnathies ebingcenmourt23ipan dsit@osmiioetofdba fHeton
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load the first and second tie rods 81, 83 with tension.
20
In addition, Fig. 9 shows a first sealing flange 89 at the damper piston 46, which seals
the damper piston 46 with respect to the door closer housing 42, in particular with
respect to the closure damping compartment 58. In a similar manner, the opening piston
51 is sealed with respect to the door closer housing 42 by means of a second sealing
25 flange 90. The second sealing flange 90 is formed as a supporting shoulder for a piston
seal. The opening piston 51 is formed integrally with the second sealing flange 90.
These two sealing flanges 89, 90 are used in the piston assemblies 94 of all

embodiments.

30 The integrated clearance compensation springs 86 are arranged within a piston,
preferably within the damper piston 46. The integrated clearance compensation springs
86, in combination with their associated tie rods, provide that the smallest possible

distance between the two cam rollers 47 and 50 is maintained, which are spaced by the



Further, the piston assembly 94 according to the third embodiment can also preferably be used
together with the first pressure spring 45 and/or therﬁgcond pressure spring 52. 10 A specific
application is e.g. given in case of very heavy fire protection doors. The closing force required in case
of a fire requires very strong closer springs 56. For the everyday use of the door, it would be desirable

that the c¢leIfiag Spoing (o sdwvayseieinaine wasedoledsclwpemihedoat g drinteasihg fuentour 49
Nevertheli%s there exists the need for a smooth-running and automatically closing door, wherein said

easy clodg ey %Iﬁl S5 EEr after each use. Therefore, it is preferable that each of the door closers
41 proposed herein comprlses the second pressure spring 52 as an addltlonal closer sprlng :
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comblned with the second pressure spring 52. Flgs 11, 12 and 13 show a fourth, fifth and SIXth
Jgée) nt fﬁ \zla\tdoor closer 41, wré% n the, switch garﬁ/?rgbol for the solengld control va
res Bwh'SFR 3095 et %“Fné”ﬁﬁﬂr%‘ APSRoRYBRE Prers e dRIAD AN hé‘Pourth
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line T. Thengressisegiireni/cao aleesitaeplpiepstransinged] gutiretbatpbe shedtA8ing is selectively
de-activated or activated. 5Fig. 12 shows the switching symbol for the fifth embodiment. Herein, the
pressure line P
15 Fig. 10 shows three sectional views of the piston assembly 94 according to the third

embodiment. In section B-B, it is discernible that here again the pocket 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.

20
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

25 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

30 compensation springs 89, such that the two cam rollers 47, 50 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



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 switchingréé)sition on the right shows the energized state of
the solenoid control valve 1. Herein, the pressure line'P and thus the lock compartment 61, and
consequently also the closer spring 56, are 10locked. The closure damping compartment 58 is shorted

to tge c}ardan'tmgle ragxermiﬁgﬁm??‘sé;f.tﬁ@- thigséa %l@allmﬂt@swﬁlmg@émhoﬁimﬁﬁ@g sipgh ?re
embodiment. According to the left depiction, the pressure line P is connected to the operating line A in
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and thusdheatankeonppanmsidil suery @Eabulheepsmiicgdiner Aadtel ofansegrieotly, dhetelegure
damping compartment 58 are shorted to the tank line T. Figs. 14 to 16 show the constructive design of
et Bessiner

the solerQldFEHhifoI VENEERG RS CRBP I RIEL PR BRIHR) B RIE" FUHRRERE BB Rlently,
a copstrysaniaitiesio ohthh s apeoid gapikivate Inferdlition: clesdaiet Iatc@ting Bathareisht a

bodiment i lai based on Figs. 17 and 18. . Based ig. 14, th itchi [ti
cocorcin 514 3 TE AR P HBR A Do SPSPEEIROR T Uk ERTHG Do Y AULaNhg to
Fig. 12, right side. Fig. 14 shows a sectional view of the hydraulic 3/2-solenoid control valve in a de-
[ te. The h lic 3/2-solenpid trol valve 1 ' lve housing 2, I
chambor S By ANB IR & ST RO 4 B8R e A OB SEL e A R TR Bpindle
5 moveshe adeagityditrad divitiotibe &ilchpreyslve aEiingd4T had/alv thelsaobad eEsvpressprintirSvalve

se tobore 6 as af:onne tion.from the pressure.line P to the valve char‘r}ber 3 apd fa sec(:jond valve seat
b ae Z aéo‘ascpo%crllé%t%%) Ication 1S e.d. given in case of very heavy firé protection doors. The

closing force required in case of a fire requires very strong closer springs 56. For the
everyday use of the door, it would be desirable that the closer spring 56 always remains
biased and closes the door e.g. in case of a fire. Nevertheless, there exists the need for
a smooth-running and automatically closing door, wherein said easy closing should
15 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,
20 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 to tension the large closer spring 56 upon each
opening process, but only the much smaller second pressure spring 52. In particular in
25 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.

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.

30 12 illustrating the fifth embodiment shows the preferred variant.

The fourth embodiment according to Fig. 11 shows a very simple embodiment, in which
the operating line A to the closure damping compartment 58 is omitted in such door

closer 41. The solenoid control valve 1 here only controls a connection of the pressure



from the operating line A to the valve chamber 3. Further, a free aperture 8 to the tank 18 line T is
formed at the valve chamber 3. The first valve seat ggre 6 is located directly opposite to the second
valve seat bore 7. The free aperture 8 is also formed as a borehole, wherein the borehole of the free
aperture 8 is arranged vertically with respect to the first valve seat bore 6 and the second valve seat

b]?rﬁ 7. Imra@léjﬁiolrom diﬁégﬁiek thoﬁwﬁ‘&tfhﬁ%fn‘laﬁﬁ ﬁf:ahbomrﬁlism@nw.dmw@lxg@ngu@ thae fd'@meter
of the second valve seat bore 7. The valve spjndle 5 has_ a split structure and comprises a first part 12
ol 5 ScETRAIMEDS B D A ERTotl G B Es e G R CONVELN LA SRR E: ot 12.

10 The sgctvatgdrt 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 completely outside the valve chamber 3.
The second part 13 of the valve spindle 5 comprises a first sealing surface, embodied 15 as a convex

surface F(geedrshattisutar SigtcHin @s e finetaofifacimgibtoeliviedre. Jeatdioyene. |SraiskapaViex surface
9 is formed by a ball 10. The ball 10 in turn is embedded into a_ face side recess of the valve spindle 5,
s s i o R R S e e e
at the seshodiparh tBeAefalsieleradserepspetiggline suipbitacked. Shid: shwitdténg Tiiesitonex shdace 9
is 20 arranged within said valve pressure spring 14. The valve, pressuye spring 14 is further supported
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14, the valve spindle 5.is loaded toward the solenoid 4. In a de-energized state, this results in.an
L VR SR e S S R Y
particulatitieessécfoirigpait 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

30 of the valve spindle 5. In a de-energized state of the solenoid 4, said cone ring surface 11 is
pushed dritp the sboovel treveeitctibgreyhaml therewettsistal e thiecojietin glove Ainwi toetipedeto the

valve Ch%!g;t))i%{igh, the pressure line P is connected to the operating line A in a de-energized
15 state. In the energized state according to the right depiction, the pressure line P and
thus the lock compartment 61 are blocked. The operating line A and, consequently, the

closure damping compartment 58 are shorted to the tank line T.

Figs. 14 to 16 show the constructive design of the solenoid control valve 1 of the door

20 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.

Based on Fig. 14, the switching position according to Fig. 12, left side, is shown. Figs.

25 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-
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

30 spindle 5. The valve spindle 5 moves in a longitudinal direction along a valve axis 38.

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



19 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 I8, a borehole is formed along the longitudinal
valve axis 38. Said borehole forms a linear 5 guide 19 for at least a portion of the valve spindle 5, in

particulafisepPrinopiribe frstheatahzeofiaenvalva spinglfirbt ke eneigizee Baiks |ccaan2direetng as
small as possihle exists betweea the pole corli%é8 @dﬁ\ﬁe 3rmature 17. In the dt?-en rgi{lzeéi state, said
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connectingr@korif oVheielio the byeholis 87 2heoteswidpatuecls Thardhgsn atecllyanittine fuietcore
18 are embedded into a sleeve 23. Further, an insulation 24 exists be fﬂen Gée.sleeve 23 and thfe coll
16. The FOIE'EdIEY ‘F?d%ﬁ@@r?ﬁﬁt NP7 NESETaR é’@lineasgg-@?;\(ﬂEed artHAHALIGE 3L O
armaturetispdrstAAisdosede boidhs ithe mhetuer 201y Tdradlegratng dntishisteeatthd Savtndesaret to
said armature, s a(:sfa 22 by a specific seal, in particular a groove ring seal 25. Said groove ring seal 25
is arrang%%af)& I&ef the valve spindle 5, in particular the first part 12, and the pole core 18. A
connection channel 15 is extending within the valve spindle 5. Said connection channel 15 connects

the armatyre space 22 tg the valve champer 3. Since the valve ch er 3 i always freely cpnnected
(o e TR R SO A A SRE5 00 BT ES A ol AL B O BEL AR 11,
is formed. Bybzilng gitirdinatibiatehble fiteh@dine 1angitddimad \fidedipdsddcottietualie sipsngdard a2.well
as by boreholes being vertical with respect to the longitudinal valve axis,38 the surface of the
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5, in partiaiar st loogitddimabbtabalel2hoah heTtoarfiest pbnbd 2his [isgdedhabvaVetely®3Gidside
the valvet sgindlle 5. TheB/aI\ée housing 2 comprises a base housing component 26, a first valve
chamber Thsgﬁ\é%%m% Sécdnd 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 30 3/2-solenoid

control VEFP{G %elg srt]réjcturrtegaagg { ss\e/g}btleeg as FJ%II%WS: Anr%rénuga e tgnsilcl)nn 29uir %ispo%]egd %tt e
solenoid 4"A par?o tR&'Second ValvE chartber insert P8R bR dtRUTRfb sdid extension 28° e
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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

20 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. 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

25 6.

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
30 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 seals the operating line A

with respect to the valve chamber 3.



The complete unit consisting of solenoid 4, second valve chamber insert 28 and first valve chamber
insert 27 is screwed into the base housing component 26. For this purpose, an internal thread is
formed at the base housing component 26, and a corresponding external thread is formed at the
extension 29 of the solenoid 4. The 5individual housing components are sealed against each other. In

addition, The kolsirgi24ceompaeea£2piBa6T ba camatuandasandhe polensiced 1B d higsscil the kase
housing compgnent 26 10A drilled insert 35 is formed inside the first valve chamber insert 27. The first
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preferablygasireedrtaggieriinsene piatsndntad diiogitaiit@r iave aixrnged in the fisstevalyee chamber
insert 27, Said filter 36 is dispgsed outside the yalve chamber 3 and in.t ressure line P. 15 In
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bas& hougiigecom fsnentst Sajsbvioduntd deenpaivsaspimdieits3 innghrdngdhe tpokionnppalianfirgt31
comprises a volume compensation pist 2, a compensation spring/length cqmpensation spring 33
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tank line JosHilsleyaitivge dosnpesnation pisitor @2 dbdingsda thvallaofithttank ompdwgnunedérdibediston
32 is slightly spring-loaded by the compepsation spring, 33. .The compensation spring 33 is supported
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component 26. Th draulic 3/2-solenajd control valye 1 is constructed tantially ratatign-.
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and the t2anlchists Detlveionsheddemte fBrarmhtt eataiid® symmetry. 30 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, ring channels 39 are formed. Said ring channels 39 are sealed
with O-rintheeptdel@oven& 8 thed3t2esatematiosredritrale aveaiged bodieo-asikedaamgr alseace iderted

into a cousspanding 120SpIag'S, 44 ik SRS Hhe Do 53 relspsispRnfiel sk agpraing
15 with respect to said armature space 22 by a specific seal, in particular a groove ring
seal 25. Said groove ring seal 25 is arranged between the valve spindle 5, in particular
the first part 12, and the pole core 18. A connection channel 15 is extending within the
valve spindle 5. Said connection channel 15 connects the armature space 22 to the
valve chamber 3. Since the valve chamber 3 is always freely connected to the tank line
20 T, also the armature space 22 is always pressureless. The connection channel 15 is
formed by a longitudinal borehole along the longitudinal valve axis 38 in the valve
spindle 5 as well as by boreholes being vertical with respect to the longitudinal valve
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

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

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
30 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 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 energized state. Herein, it is clearly visible that the valve spindle 5 was moved to the left compared
to the illustration of Fig. 14. Consequently, the oper%' g line A is directly 5 connected to the valve
chamber 3 and thus with the tank line T and the tank Compartment 31 via the second valve seat bore
7. The pressure line P is blocked by the seating of the ball 10 in the first valve seat bore 6 and is

thereforeThet eontsietedunith® nsivenghambeledolDHigsdbositpwsvedetaihtidrigndert Basea@itsis
iIIustration,&arti ularly the diﬁergntial- area-ratiq can Ee %é%lairbed. It shall be noted th ti_aid .
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valve pogitigsoseovem inrftégnap tAeatownforiigd 18t tirevakysespiodisry coompsasrs sealinghdiameter
D1 at the groove ring seal 25. The secqgnd valve seat bore 7 has an inper diagmeter D2. 15 |n a region
petween I ETBBE NHGEET 2 SPUETR SoltEETatl DR S0te de e aE B BEhcdn Lhost
diangeteribtBvidig mthsisecoochpelenssat daeale i aipsest dhelprshsure in the operating line A acts on
the following surfaces of the valve spindle 5: The first surface is calculated by (D22/4 * TO - (D32/4 *
T). The second surface is calculated by (D12/4 * TO - (D32/4 * T). Due to the fact that the first surface

is smallem2@dbiriothergehondisyriacenpeisuietatag BsPhicecaqiS® ¢heaigy théhsoihayith 4lasidation,
when the second valve s?'at bore 7 is closed égerewith, the valve pressure spring 14 is supported and

the cone LAl |§5|§u eyt ﬁ?@hoeo&% \ve seat bore 7. 25Based on the fifth embodiment, it

was explained how a hydraulic 3/2-solenoid control valve 1, in particular with a cartridge design, can
be farmed for an operation free of leakage oil. In.the de-energized switching pasition, shown in Fig. 14,
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line with respect to the tank in an oil-tight manner. On the net side, the valve spindle 5 is radjally
formed itk K SIS0 VLG S PRI DR (5 LA a0 2o 3R AR h AR TS of
the valvevapredth &nberiddbe 2iinSaic Siac8R Kislispgsethantdidesduonvdivae\ahaadidyoBeand in
Therewit etherresre?ulﬁqa Befined area ratio between the cone seat and the sealing diameter D1 of the
armature spgcg 2952 the operating line A is pressurized, a differential force is generated through
thel&rea ratio between the operating line and the sealed armature space 22, which force pulls the

valve spindle 5 toward the solenoid 4 and acts in addijion to the elastic force against the s d valve
seat bord' 7 SRR o T e RSB LA B R TS TR SO R s
solenoid idtsgpadéel abdyoso g lraskshonsiveg aawiioheny &faisktithealastcdoncpqrisatdiffevarttial force

is prevented. In this positign, the pr re line P_and the tank line T ar nnected to each ather, In
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effectively sealed until the rated operating pressure is reached. Said operating pressure 1S dependent
on the meginatie fmepdnshiopwitstangBpoditfomesise wak cttitie [laa kA dempantetsd BilthEhaniston

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

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

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.
30 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, 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.



15 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 propOZZd 3/2-solenoid control valve are applicable
according to the invention also for other valve desighs, independent from the cartridge design and 20
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 aother valves accordi the invention. Based on Fl and 1 the tructlve
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ring surface 11. In agdm n, the valve spindle 5 of the sixth embodiment is formed in one piece.

Further, ﬁa?ﬁ' fi& Pressure 5 compensation between the armature space 22 and the tank line T
is shorter in the solenoid control valve 1 according to the sixth embodiment. Herein, the connection 15

is f le flat s rfa twe the armature.space, 22.and the tank |i bor les
equw e es t 0 'f heVAITE Epindle
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valves accord to the fourth, fifth azrgi th embo |m nts of doays closer 41 canp referably be
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15 In aregion 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
pressure in the operating line A acts on the following surfaces of the valve spindle 5:
The first surface is calculated by (D2%/4 * n) — (D32/4 * rn). The second surface is
calculated by (D12/4 * n) — (D32/4 * ). Due to the fact that the first surface is smaller

20 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
spring 14 is supported and the cone surface 11 is pulled into the second valve seat bore
7.

25 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
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

30 connection of said line with respect to the tank in an oil-tight manner. On the magnet
side, the valve spindle 5 is radially formed with a groove ring seal 25 with respect to the
armature space 22. The sealing diameter D1 of the valve spindle 5 toward the armature
space 22 is larger than the second valve seat bore 7. Therewith, there results a defined
area ratio between the cone seat and the sealing diameter D1 of the armature space



Fig. 19 shows a door closer according to a seventh embodiment. Identical 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 cldser spring tension piston 55 proposed in the
seventh embodiment can preferably be used in all 25 embodiments of the door closer 41 proposed

herein. Fi. 19 glwwpaattighodtmen ot dnird ¢hackifersa@d fotbe pogensriivg tnsighpiston 55

ing-loaded check valve. Th ide the d housing 42, in payticylar inside th
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the tank tremadsiestiBik feegid the mbkpnecalle kyidedie ihtoreaohexttien. The supporting disc for
the spring 56 shown in the adjusting unit 57 is no hydraulic separating wall. When pressure builds up

in the lock compartment 61, all elastic members arranged therein, e.g. seals, residue air or also the
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sprjng tension piston 55 compensates this lass of volume, howeyve forms a small subsequent
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is dissedimetie 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 according
to the invention also for other valve designs, independent from the cartridge design and
20 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.

Based on Figs. 17 and 18, the constructive design of the solenoid control valve 1 of the

25 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 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

30 corresponds to the solenoid control valve 1 used in the fifth embodiment, except for the
differences described in the following.

As shown in Figs. 17 and 18, the tank line T and the operating line A are interchanged

in the sixth embodiment compared to the fifth embodiment. This means that the



20 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.  Further, the folfldwing components and preferred specifications
are provided according 25to the invention: In a preferred embodiment of the piston assembly, it is
provideddpatah_agnliﬂ;ema@amm)émmmiﬁ?@@ tdame_arargwﬁcum mﬂbﬁh?ﬂ sy naréegﬂlw ape r[?!ire
opening piston including a second cam roller, wherein the outpyt shaft is arranged between t
comper B0 BRI SRR BN MeCa P UL ES s JRB o G GH b B g
priston hm?fbwm@esmm@@wimithéff)mliﬂg?(cgntcmream lgtfdmﬁi@gl, tive: redling me@é@r r;svhen
the output shaft is rptated. Therewith, a workjng stroke is generated for the damper piston and the
opening BIstOR. SHERHGUITSIL & STEk TIoer rREChor e ot G b IRRUR te
opesing pisigieasdtibe pistarendtienadbdhe©tbpasile tharedfilibethiyklrantcallsesiectiee taneer
iston is displaced. By displacing the d r piston, the hydraulic yvoJume.is displaced, such that the
toor vel oSl IR bR s PSSl a G T b8 b B CARET 8 SORBE TP Vaves.
In combifartioadiakh dhsirfquieeftittberficechsvian theeaultantiferspdseS2@emeadades! thntugietie am
eometry of the rolling contour, which force generates ening and clogj oment by means of
the correR BTG G AGLER S Y S TRt o G IRF U Lo T S Gl s A
possible siinéageeninih @istdveasslritik daorisy fasttngtegvelesndprimbgesiapalggenific way: The
damper piston is disposed on one side of the output shaft and the opening piston is disposed on the
other side of 10 the output shaft, such that the output shaft is arranged between these two pistons.
Consequenthdditatiretieonsdhd ishpossilgle betweaha thelopeitinggiaon aadcinelidgmigertpestaixtBaid
very slender constructional design of the door closer provides that a combination of.both functions,
R T A S A ANl i
componesttudtueae dhz ationpairth d igiddingjca I stuxdlaey chaotiber " fresesviiiga tide ee feeaed wadse
elaborate r%emaggroriln%gtr? sipe%%ides, osir|1ce tﬂg fL\J/g1 \;iongha;re] g are géan?x;digeparaéel}/n Wi[min the
housing.qbor a comparison: Th case BFwi eK/ c?e3|gned oor doo cfosers, only one ng?on IS gengrally
prdddedembbdispimg side, which simultaneously realizes the closer spring biasing and the damping
function. In this case, however, a so-called tab carriage is used, which 20 surrounds the cam contour

including the two rollers supported therein and secures a constant monitoring of the cam-roller-contact.
Upon uséd loé ssoteplaitk-calvesyacnorfling doctresitterdtiorstirand gsiktd éonlsedunentshef cleardooe-free
contact befw he two_pistons,of the pision assemhly and the ralling contour. Howeyer h
it carti e A Gt S A el T S B S PR ol T ToEeR, e
proposedheegiEin. In addition, 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
thereforeHigquiPestustsiaatimbelrieysaandrdiagdaie $snrathieodmpgonent. ddanterhentapnttds
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piston and the damper piston, always have a clearance-tree contact wi he rol Ing contour. first
variant uséssiiebodisnandsinieraahstesmihe daroavodtingtiansspeimitsd Takaeubad tkeiaiosesmiogsure

springs "i’@hcé?o%”B%QSnO%BS‘ﬂ?o%fo‘sfbed%emags%i%?ﬂr?‘%%%mﬁ]Qﬁ{“@ﬁ %i%%}ably be used in all

25 embodiments of the door closer 41 proposed herein.

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
30 is arranged, is herein referred to as closer spring accommodating space 92. Said closer
spring accommodating space 92 is a space which becomes smaller during the opening
process of the door, since the closer spring tension piston 55 moves to the right. In
addition, Fig. 19 shows the fourth check valve 69 also as a spring-loaded check valve.

The third check valve locks the hydraulic flow from the lock compartment 61 into the



26 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_grranged on both sides of the output shaft, no
direct contact between these two pistons is possiblez.%rhe tie rods 5 enable a connection of the two
pistons, which can be assembled and manufactured easily. In addition, the use of a plurality of tie rods

results inciseffigieingoseention datnwisipacd U e Fstemscieut vas/ o rgikginal lataolasgoaxis.

Further preferredr the use.of exactly four tie rods. Th ur t| rods n be distributed 10evenly
across tﬁe E?o@? i% h%%ﬂ&?%’ﬁ@?&%f‘%ﬁ%? B¥sibte. In a particularly
preferred embodiment, it is provided that respectlvely two of the four tie rods are arranged
symmetri IIy ith res ect to the longjtudinal door s Th| means that re ctively two
chmgonall BhpSEA SETBAERE Y SRR I THGUE GRS AR i b 3 i

rodsgare gmmﬁﬂrahwraarﬁ: Ohi@ncoTARE DO smharswammglecﬁbe thetgprislgabiopsissas tihrawugh the
section p th of the d|ag19nals oiy[al SHth[rare or rectan% . Due to this arrangement, an absolutely
constant3AHEHNGLEN 37 i 9 /8 ﬁg%?)@i'l'ﬁ%\ff on and the damper piston, which transmission
is directed in parallel with the longitudinal door closer axis, is possible and 20a seizure of the piston
assemblweﬁé)revented as farﬁl ossrb In a artlcular%gieg ﬁ P cﬁment i rovrdedt at two
tie rods ara Salged Ao e IHE rhify %té’& 2N IPADENTY SlaRS: of the Beiut SHARS £ &“&(}%'98 her
tie rods aresiiangey bekdw Mmmnmgrcmntamamédrybmhlmdmmf dne outpptedsaftl agcbrihabRp the
ov (?II hei hfthel rolllngﬂcon ur. |s ran%g b.etwee the two u er tie roqﬁ)a %the two lower tie
8 o B e N R e P e B R el ates
completetrirt[rawbsapak:hvxblufmhe holirey eqnpeufocars ke snadlitainbsequent stroke. Finally, 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 hydraulic oil, being actively pre-
pressurized, from the closer spring accommodating space 92 through the third check
15 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 line T. Thus, the hydraulic oil is biased in the
20 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.

Further, the following components and preferred specifications are provided according

25 to the invention:

In a preferred embodiment of the piston assembly, it is provided that the piston
assembly comprises a damper piston including a first cam roller and an opening piston
including a second cam roller, wherein the output shaft is arranged between the damper
30 piston and the opening piston. The cam rollers of the damper piston and of the opening
piston have to be in constant contact with the rolling contour, and thus 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



Preferably, it is provided that the piston assembly comprises at least two integrated 30 clearance
compensation springs, wherein at least two tie rodsﬁing 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 clearenastitompielesatiendottviaen hyeeamctoNersfddtiveivdnpiponndrihis rellspgaeertouyand
the other fwo diagonal 27 rods serve to prevent twisting and therewith prevent tiliing moments and
related LGB Bel0f GBI B SBEIAY o DARELE HARE: HerpBRety a5 i iEs!
compensasiovispidugin grenarrelogetyinproesiamigecpistolied andipaiethépperiagsistointdipersidre, no
springs engaging from outside gt.the. piston assembly are required for a clearance compepsation
petween NG LS ANERS Uha SRR B dRCrIRLrSth e GRSi6h S, SLLaI: LG8 {5 be
supportegergabtedsthtoungtiythortians g theetigooiCtbeeraliitcenntsali secidre e elgaranetes the
compensation due tqg the internal arrangement of tie rods and clearance compensation springs, 10 In a
il R oS b A R e R N et
clearanceocdesigmshat g epoises dodfativser as Biestloe apipogsioie fesspagmmspiboerawiohde tie
rods, such that the tje rods are#en?ii‘ée/-loaded.({he other e;nds of t learance com tion springs
oy

are supp RSO RIRGTAS B ATY ALBAYS IR ASREETEREY. The LAPET HISHD o HRECEHing
tensile-loaleharsidespietiey elytpatesieadt faretliy éntsptheng spstivédydispespision.thes athaitgidatbfe or
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rolles. Thesiziieondfipnesisur e sparsyyisigiildndoetioecindquiessusdaborate means on both housing
sides, since the functional areas are arranged separately within the housing. For a
comparison: In case of widely designed floor door closers, only one piston is generally
provided on the spring side, which simultaneously realizes the closer spring biasing and

the damping function. In this case, however, a so-called tab carriage is used, which

20 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

two pistons of the piston assembly and the rolling contour. However, such a plate-
carriage cannot be used in integrated and very slender constructed door closers, as

25 they are proposed herein. In addition, 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

30 variants are disclosed, 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.



30 springs, provides for a clearance compensation between the cam roller and the rolling contour.
Preferably, the first pressure spring and/or the sec?g pressure spring is/are weak enough, such that
they do not transmit any torque to the door being perceptible for the user, but only provide for the
clearance compensation in the cam mechanism. 28 n a preferred embodiment, it is provided that an
additional closer spring is arranged between the piston assembly and the piston rod or between the

piston assembly and. the additional pistgn or between the piston assemhly and the separating wall, in

brder to 105 FEPDlstbraR ARG LG R A @ SIS b RN RiSte- S R PRERLEOs

wherein the addiigiabiclosehsmpuniagveisken e the dipapespiiign Hhe aleaagsaragdothilsigase fire

protection fynction and be]jnr%c%llfi ured very strong, is preferably tensioned oncé%an then remains
ft feREr X‘é%eé' k)

locked vid! tHEs ISHEPLS ARATRG-EILRt GOpBRETHE! FiRe P ERUR BRI e &'SOG?H%S
howsver eeb leftancdesicabienthstt the door pisees afiglicisa;droevassenibiilh thedforemofatsirong
closer spring,used for .10 emergency cases. For this purpose, the additional weaker closer spring is
used. In BARYI AR URR RS SLASBRKETY iR desiirg AER P SRR oin
EN1154.whistrcpdethecoangisi@ss aisospting longitadiacdnitecefopenaaltinn 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 15 spring. As an alternative, the use of piston assembly
internal tReurdhisr prdfeleachizctheausperisatiactigpivogsicands doednactieitbdsecaddigodaitimnsed

sprjng. Preferably, the door closer comprises g,solenoid control valve, in particular a 3/2- solenoid
coro] VA N RETGT S e R BT SO 35 O St R Spe S S P housing
and the piston assembly on a side of the piston assembly facing away from the piston rod. The
solenoid control valve contrals at least the pressures in the closure dampi ompartment.and in the
ook comPa PRt C RSB S L et YR A SRR TR eI A
Therewithpdbeactk seraset synuadirasat), vaih medppgetodias fombihelineé-duongihsetiarisf Tesdoor
closer is 25 actiyated. By switching the solenqid control valve, the lock compartment.is again
pressure TSR e T TReCH e e rRna SEnesrd T o Ll R BRI e e
dodsthromgiip tihesbatp ulns ipaitti @utarintbaséoar diéreodts capeeferset)edliaddioreetsita providaditizat a first
hydraulic e, [0 gakicuiana 0 Rresse dney ctends fom helads somparimentio fhe salepoid
control valve, a secon >9d?aullc lin€,"in particlar an operatmg line A, extends Trom the closure
dampingaforap@rtraguate tloe sobetanidleondolevatue,thisd artiainddéryanaili@hnegbsgatébul@oadtark line
T, extends from. the solenqid congrol valve to a tank compartment. 29, The raulic i preferably
extond s B TETg T Gl o R 0 BT i e R LR g
of the dowanksésion is directed in parallel with the longitudinal door closer axis, is possible and

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

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 two further tie rods
are arranged below the rolling contour and on both sides of the output shaft, such that
25 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.

Preferably, it is provided that the piston assembly comprises at least two integrated
30 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 between

the cam rollers of the two pistons and the rolling contour, and the other two diagonal



In a preferred embodiment, an opening damping compartment is formed between the 5 piston
assembly and the separating wall and/or between the piston assembly and the additional piston. A first
throttled connection is disposed between the openify damping compartment and the tank
compartment. The additional piston may be open-worked and does not have to be guided sealingly in
the door @asesdrossingrevehtthrisiteyopening: danmpingaampdime nhexientsdadhelateasiaeen
the piston assembl d 10 the additional piston and between the additional piston and the separating
wall. Upc% Bﬁgﬁﬂgg h %8&??@&&%&%@%%@%&%?% hydraulic oil from the opening

damping compartment. The hydraulic oil flows through the first throttled connection, and in particular
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danpingaairpeiriniesniopadiing pistls comhzadfosnt ny iy sherfyay theofitad considetiantiseahicays open
and the first unthrottled connecﬁiiéyn is e('lther closed or %prgréﬁ.d b)g?the istoE assembl p deperédiﬁg on
the positiroMAY FtoFP LSRR, FHRSHARHFOHRENSHILL 8.‘5%‘?8?&? Bly 3P 20 M6 ¢
opening eisilimging ntyupalieeaiitbivre pibfiraktwottsddmsm ectidraas ddheeositpyiostafitagherswith,
the hydraulic oil can b%.discré?r ed throuqﬂy the fir tunthrotﬂed connection into the tank comsﬁrtment
at the beﬁfﬁﬁ%&‘@‘f BN g‘ﬂ)‘?o%%%rs o 888, CEbASEY RSt S AEANE ORI 9ER] e asily
and withoueatoythesistancsl atridnegeegimvioptief thesopeiole pravessotibensatpadciiciogening angle is
reﬁed, the 25 piston assembly, in particular the opening piston, closes the first unthrottled
connection. Consequently, the hydraulic oil can only be discharged through the first throttled

connectiém iatptbfetaad coampatmed diwl thesiquotsudiemipedsiiortlyebetessranmeaalwra pisrisagion
position durir:/agopeﬁinr% 3(?uﬁ;ref rabl)ﬁ, the door closer comﬁrises a fL+rther td;rottled connection which is
arrangedBER 13stifé GERFNG CcOMBRRMTENCAnaRNE%AK Tont PartmEnt i Pattic il W ine
third line aBdigresthagdimetttae eowisextithe 3@ vedspsdamipanitigettie cimty arahtercddenhgadieectidre 30 In
a preferre errnbo imefn{h it is1 gr(r)v}]ded th%t the sqleHoidrcr(])ntrolrvalve conn cts thﬁ f{'r t line tontne third
line and BIOSKsTHEs8tona fme R atirs Osm}ﬂ?:ﬂlsnag'%osslﬁ)o'n; 7 &'Sc2REYWi cﬁi%%' p%5| ign(,) ' ond
lind & copiséate ditatihiee damtplenepestd ihelfiest dinesisdbl doketie Tioelewith, leénpresasie-lioadedral¢hus
the lock com e%rt\% ntS are V(\;ogq&%t i%t%othherteasnkelci;% I in t1‘],r11erfirl's.thgp/wvitching position. The operating
line A andthus Hhe dIBSUrS amplngycompar ment are blocked. 1A s switching position, the closer
spring or the closer spring tension piston, respectively, are not locked and the free-swing-function is
deactivatgd. B cking the operatipg.line A, h draﬁLfi .0il can he ﬁ‘:s har fram the closure
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damping compartment into t compartment on rough't er Rrotted connaction and
the closiisgnimgsess isf phefdmdrlys phevaleith thiatay Jidsnpress inettep sagorsd avatoi [petsviéen, the
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force to e pistan ly. Simultaneously. ser 1ng is WY iston
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hydraulicstighthptisvduel phef@utpliestimitiment. In an alternative hydraulic control, it is provided that the
solenoid valve connects the first 20 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. Consequently,
in b2 firdt gihehiigsppestientlyeppoyitdedd iakaPsected perIr aringniS Wemgesctdib tovelen dherating
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piston or between the opening piston and the separating wall, wherein the second
pressure spring is configured for a clearance compensation between the rolling contour
and the second cam roller. This second pressure spring, similar to the first pressure
30 springs, provides for a clearance compensation between the cam roller and the rolling
contour. Preferably, the first pressure spring and/or the second pressure spring is/are
weak enough, such that they do not transmit any torque to the door being perceptible

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



25 the first switching position, the lock compartment is set to the same pressure level as the closure
damping compartment. Due to this addition of the d égcated oil volumes, a very fail-safe regulation of
the closing speed can be achieved. The oil of both 5% ces, i.e. the lock compartment and the closure
damping compartment, together flow into the tank compartment through the further throttled
::onnectfiarr]laolfmllferw @Mﬂmﬁ(&tq?nmaﬂﬂ?ﬂtﬂat?aﬁ mnd?w/itﬂbm mpﬁitigni,sthﬂrrarraeg“eﬂ re
ine P of the lock ¢ artment Is e that the free-s unction Is again activated. The
operatindTRACR b Gl R, AihiS < B PR A E SING, SARATD

criosur?-:- da?;a’tﬂlﬁitmmlilg)fmr?wlbgtwmaquiﬁ@bn?skembm@gtedaembpdlm&m \Qtaﬁ prpmded fat
the solenoid valve releases the clos ring when de- ner and enables the free-swi nction
when onSGTL0RF B - BRSEND R S5, LS G0 O L0 LRGP UUTGETE
always bﬁ/hm@glmd Abdtini dinisl dmﬁafeam@ﬁlwemmmeant tE@@&IQ@t@?ﬂlﬂmﬂhe dmrealwyﬁgi
closes s me ns of the ener ored in closer |n case of a power bre n. This
closing (THUIEI oty e GHRHIG T AR e IR SR EiY o5 EPor S HER DY
standardgridieferdyci ar@mhdecbihaﬁ%ﬂpungdmmmmemmw hgtossibléhedsek 10
compartm om art ent beco mallerd the o en| Qpr. This
cpace batLIHng SR PR G BB e ARbe G PR AP R g SHB 4o e
closer speloged rmfmrlugdpadanetﬂmpl«mlmibcmdowmd tbé spatmhgcaioswy smaltg A'svedrdmg to
the invention, a h draullc sur is built u ﬁamal ned in the lock artment, in ord

arrd i R AN GRS T TSR e Ao H e o Kb e Bl Lt RStrs
containe@drtéraiar, etfgsmaﬂmaaidmlesmr speatsy thednfigardid addsengro dﬂnmmsswqmmmmly
This res Itshﬂlﬁr:%&]ﬂfgg loss oflg Aume The closer s§)nn tenilon |sILon com ensates for.this loss
of volum (,) owever, perfor 3 SR L?ggga eR{ Stroks. TRIS'S, (ij NFORE i ?JHHS%?&&’EO the
piston rodeine ennter| wamtly ralldre gfi stoe Wypm@ﬂmmmammcbﬁmmmowéﬁlalmdge ina
turning b8C§C0ft}h d$)0r bé/]esceve alrde rees. IP case tr}gffGre Wln 5%2 ti ?}useéjdl he d P9r (é‘arrmot
be opened tomp Sigte %esn%& p05| orplﬂg Riesire |s f fe ed To5s rebsun , Which
beaﬁmespungeatkrhean (it dav ) ttlaeajsfererﬁtlpm&nhdaes@pbtyn@mmestldetednnawnﬂ hyeﬂrantwal
conditions. This eff ct |s es eC|aII 1%nonourbcedd Sﬁ'm(e)féjooaoaf cloeers with 25 cam technology due to

the smalf:Porpé)r?/nasr?g e b8 eeca?rrrnangemen propose Herel(ﬁlol%ciué) nthe spring-loaded

check valve, reduces sald rebound by pumping the hydraulic oil, being actively pre-pressurized, from a
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therewith close the door through the output shaft, e.qg. in case of a fire.

In a preferred embodiment, it is provided that a first hydraulic line, in particular a
30 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
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.



Preferably, the check valve is arranged such that the hydraulic oil in the space 10becoming smaller is
pre-pressurized by the opening process and is thus actively pumped through the check valve into the
lock compartment. Preferably, the check valve is arfanged in the closer spring tension piston.
15Further, it is advantageous that the space becoming smaller is closed, except for the check valve,

during therepepiapiotres Emw@mi@énw@uwmmhﬂenqﬁbbw@lrwmrtg@|&ﬁgmrdrnhe|caom4ve
betweent e space beac;mln smaller ndt nk I|ne the further check valve locks toward

20 the taﬁl?fﬁﬂ Pt m@ 8 t Q(—H‘T‘f ||9 (a%"ﬁ'ng space of the closer spring

is biased during the opening process and can be pumped |nto the lock compartment through the

spring-loaded chec lve in the closer sprin tens on piston. The invention further compris
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leakBge il.dl pidhsrckifleeenbtiatimneatrafidhe iopmningy daapimeyedmptrane rsealing phiavidder iisthea valve

first unthrottled connection is arranged between the opening damping compartment and
the tank compartment, wherein the first throttled connection is always open and the first
unthrottled connection is either closed or opened by the piston assembly, depending on
the position of the piston assembly. The first unthrottled connection preferably enters
20 into the opening damping compartment between the first throttled connection and the
output shaft. Therewith, the hydraulic oil can be discharged through the first unthrottled
connection into the tank compartment at the beginning of the opening process of the
door. Consequently, the door can be opened very easily and without any resistance at
the beginning of the opening process. When a specific opening angle is reached, the
25 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.

30 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.



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. 15Preferably, the
differential-area-ratio is obtained by configuring the Qfameter of the valve spindle outside the valve
chamber to be larger than the bore diameter of the second valve seat bore. Therewith, the pressure of

the secondl éinsrétdrast ehtih® Vil thiandberoades pgtrteeJoraeo tbenpreisstlespongertbendhe
second vfalve seat bobe IS clas% and pull the s&cond sealin surfac? into the second valve seat bore.
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This embodiment of the hydraulic control is the preferred embodiment.

In an alternative hydraulic control, it is provided that the solenoid valve connects the first
20 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. Consequently, in the
first switching position, the pressure line P of the lock compartment is connected to the
operating line A of the closure damping compartment. In said switching position, the
closer spring relaxes and dislocates the hydraulic oil from the lock compartment. With
25 the first switching position, the lock compartment is set to the same 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 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
30 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 is connected to the tank line, such

that the closure damping during free-swing is deactivated.



15 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 #gve spindle extends from the valve chamber
through the second valve seat bore toward the solenoid. 20 In a preferred embodiment of the

alternativig ky it aeolenibumhentt is i@rw@ﬂdébaﬂr@mﬁ@@m@nmﬁtbalﬂérdelieasfesamermawe
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de-energiegdistetemf e solienistrandtdaddhdsiirst 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 10second valve seat
bore in arteferaibtyiz@&dsiaevibeelehalbls, spaﬁQSbademgmkaaammmi*sangedduwvesurfmeeldnk

particular a ball. Further prefera t%e se nd sealing surface co es a cone surface |nfpt%rticular
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door. This space becoming smaller during the opening process is in particular the
accommodating space for the closer spring. The spring-loaded check valve locks
toward the space becoming smaller. According to the invention, a hydraulic pressure is

built up and maintained in the lock compartment, in order to arrest the closer spring. For

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

for this loss of volume, however, performs a small subsequent stroke. This subsequent
stroke is transmitted to the piston rod and consequently to the piston assembly, the

20 output shaft and the door. This results in a turning back of the door by several degrees.
In case the free-swing-function is used, the door cannot be opened completely to the
desired position. This undesired effect is referred to as rebound, which becomes
noticeable in particular in case of restricted door opening angles determined by
structural conditions. This effect is especially pronounced in case of door closers with

25 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 compartment becoming
smaller in the opening direction through the third check valve into the lock compartment
during the opening process. Therewith, a relative opening resistance, similar to a

30 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. The elastic members therewith completely relax and require a relatively high



15 bore is closed by the convex surface or the second valve seat bore is closed by the cone surface,
selectively. A seizure in the switching position unde%?eressure is effectively prevented by the ball valve
embodiment including the convex surface. Further, invention preferably comprises a filter, in
particular in the first line. 20 Particularly preferred, the filter is arranged outside the valve chamber
directly ifftcf)lfﬂpbﬂfsﬁtﬁ)'rnlﬁtlimtieth@cﬂﬂdir\/@luecw%d@wmiﬁb%ﬂt@egmﬂnﬁrphﬂuﬂ\omdém aihaintein
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the solenoid can be switched between energized and de-ene ed, 30 Eurther, the,in i
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control vammommmgrmmtohﬂi@dqﬁo@mmmmy(smmmd valves, wherein the housing is
configured to be at least partially inserted into a valve adapter. Said valve adapter is located in a

component 36 which integrally accommodates the cartridge 3/2-solenoid control valve. Particularly
preferred? tofefaiblylinghén phasihkulaslte izreaatmodine amhthaa&emedﬁywmuiipadibumm opataiing
ling, are I$]|rected radlal ar vertically outwardl pect to. the longitudinal axis fthe v
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second lipesh padhkereugbabotieckalsyditsinge sock toatpbesadites 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 ditesferdlclyatine shieckhefiesidiaerangéat ia pher alivg ef spdiadyetistotegistoannels for the
10second 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.
Thmﬂlolmtbemmeissadoamtagdmlsdirm dhenspeme feerto@in gs sSmateated claedtic exadepthtorsing or
connected?t VVeev IL\J/ﬁ.- ho sm(%%bxla flan e The tank compartment is preferably connected to the
third line The Valve is pre grab‘fy FUCHTEH AlD ong the longitudinal axis of the valve spindle as follows:
The valve chamber including the valve splndle is arranged in the center. On one S|de of the chamber,

the volunﬁ1 %om en atlon unlt{ér%:l,.ldm ﬁ?ﬁ% m&agémﬁ"g $ éh%%ﬁo& eﬁéo él(la Rgnge
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pressuredloaete@by@\nollhmedrdpengathm pixomgnaracess 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
25 hydraulic 3/2-solenoid control valve, comprising a valve housing, a solenoid and a valve
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
30 “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 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



25compensation 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 solenoid valves or one of the hydraulic ca % dge solenoid valves, wherein the valve 30
adapter is formed in the door closer. The hydraulic solenoid valve or the cartridge solenoid valve is

thus integratied kdedhe bansingeat tb@rdoatrclbeecloseanneetediti@eremebya\ttaegmcambs@rm@
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10 This differential-area-ratio is in particular achieved in that a sealing diameter of the valve
spindle outside the valve chamber is larger than a diameter of the second valve seat
bore. The sealing diameter is defined at a seal between the valve spindle and the

solenoid.

15 Preferably, the differential-area-ratio is obtained by configuring the diameter of the valve
spindle outside the valve chamber to be larger than the bore diameter of the second
valve seat bore. Therewith, the pressure of the second line in front of the valve chamber
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.

20
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

25 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.

30 In addition, it is preferably provided that a seal, in particular a groove ring seal, is
arranged between the valve spindle and an armature space of the solenoid. Said seal is
disposed at the already discussed sealing diameter between the valve spindle and the
solenoid. Particularly preferred, the armature space is always freely connected to the

third line, in particular the tank line, via a connection channel extending through the



5 3valve chamber 4solenoid 5valve spindle 6, 7 valve seat bores 8free aperture 10 9convex surface
10ball 11cone ring surface 12first part 13second pag 41514va|ve pressure spring 15connection channel
16coil 17armature 18pole core 2019linear guide

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

5 third line, in particular the tank line.

As an alternative to the afore-described hydraulic solenoid valve, the invention
comprises a hydraulic solenoid control valve, in particular a hydraulic 3/2-solenoid
control valve, comprising a valve housing, a valve chamber integrated into the valve
10 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 patrtially arranged in the valve chamber. The valve spindle comprises,
15 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.
20
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 a flat surface
25 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:

30
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.



20gap 21connecting line 22armature space 23sleeve 2524insulation 25groove ring seal 26base
housing component 27first valve chamber insert 28§%cond valve chamber insert 30 29extension 30cap
31tank compartment 32volume compensation pistort 33compensation spring 39

In a preferred embodiment, a pressure spring is arranged between the first valve seat
bore and the valve spindle. In the variant including a ball, the inventive valve may

therefore be referred to as a spring-loaded ball-cone-seat valve.

5 In a further preferred embodiment, it is provided that the second sealing surface, in
particular the cone surface, seals the second valve seat bore in a de-energized state of
the solenoid, and that the first sealing surface, in particular the convex surface, seals
the first valve seat bore in an energized state of the solenoid. The preferably provided
pressure spring serves to press the second sealing surface of the valve spindle into the

10 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
15 bore is closed by the convex surface or the second valve seat bore is closed by the
cone surface, selectively. A seizure in the switching position under pressure is

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

Further, the invention preferably comprises a filter, in particular in the first line.

20 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 well

25 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.

30
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



34spring bearing 35drilled insert 36filter 37volume compensation unit 538longitudinal valve axis 39ring
channels 400-ring seals 41door closer 42door closeéé-uousing 1043first door closer housing part
44second door closer housing part 45first pressure 5pring 46damper piston 47first cam roller 15
48output shaft, formed as a cam shaft 49rolling contour

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
5 laterally of the outwardly directed first and second lines on the surface of the valve
housing, such that these lines can be connected pressure-tight by inserting the cartridge
housing. Particularly preferred, the valve housing comprises circumferentially extending
ring channels for this purpose. Starting at these ring channels, a plurality of radially
directed channels for the first line and/or a plurality of radially directed channels for the
10 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
unit including a tank compartment is integrated into the valve housing or connected to
15 the valve housing by a flange. The tank compartment is preferably connected to the
third line. The valve is preferably structured along the longitudinal axis of the valve
spindle as follows: The valve chamber including the valve spindle is arranged in the
center. On one side of the chamber, the volume compensation unit including the tank
compartment is integrated or connected by a flange. On the other side of the valve
20 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 compartment of the volume
compensation unit is slightly pressure-loaded by a volume compensation piston and a

25 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
solenoid valves or one of the hydraulic cartridge solenoid valves, wherein the valve
30 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.



50second cam roller 51opening piston 52second pressure spring 2053housing separating wall
54piston rod 55closer spring tension piston 56close ?pring 57adjusting unit for closer spring bias 25
58closure damping compartment 59piston assemblé nner space, in particular cam shaft space
60opening damping compartment 61lock compartment 62longitudinal door closer axis 3063second

throttle vailve Gbirddibesileivalyeingfitabthigtilewidvesolenoid 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

5 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.

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

valve or the hydraulic cartridge solenoid control valve.



66first check valve 67second check valve 40 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

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 coil
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



80second axis 81first tie rod 15 82second tie rod 83third tie rod 84forth tie rod 85output (driven) axis
86integrated clearance compensation springs 20 87screwing 88spring tension nuts 89first sealing
flange 90second sealing flange 91height of rolling coitour 25 92closer spring accommodating space
93step/shoulder 94piston assembly 95additional piston

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



Pfirst line, in particular pressure line 30Asecond line, in particular operating line Tthird line, in particular
tank line 41 Patent Claims 1. A door closer (41), in Rﬁrtlcular 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) connected to the output shaft (48) and guided in the door closer housing
(42), a cI@ger smﬁiim éﬁ@);klw\mston rod (54) adapted to connect the piston assembly (94) to the

closer sp J? afree assembly which is adapted to enable a translational motion of the
piston as mbI @) ) 888 from the closer spring (56) when the closer spring (56) is locked, and
which is embod@d@a@gsj;émg coupling which exclusively

71 pocket

5 72 second front face, in particular pocket bottom
73 piston guide
74 first front face
75 second throttled connection
76 third throttled connection
10 77 first unthrottled connection
78 first throttled connection
79 first axis
80 second axis
81 first tie rod
15 82 second tie rod
83 third tie rod
84 forth tie rod
85 output (driven) axis
86 integrated clearance compensation springs
20 87 screwing
88 spring tension nuts
89 first sealing flange
90 second sealing flange
91 height of rolling contour
25 92 closer spring accommodating space
93 step/shoulder
94 piston assembly
95 additional piston
P first line, in particular pressure line
30 A second line, in particular operating line
T third line, in particular tank line



15transmits compressive forces between the closer spring (56) and the piston assembly (94), and a
hydraulic lock compartment (61) adapted to lock the closer spring (56). 2. The door closer of claim 1,
characterized by a fluid-tight separating wall (53) 26 rranged in the door closer housing (42) between
the piston assembly (94) and the closer spring (56), wherein the piston rod (54) passes through the
separatirepteait (BRlim$ fluid-tight manner. 3. The door closer of one of the preceding claims,
characterized by a closer spring 25tension piston (55) guided in the door closer housing (42) and
abutting on the closer spring (56). 4. The door closer of claims 2 and 3, characterized in that the lock

compartrnent ®lydwfosreebgnigenthpaaparating wallsJoanddasalodackpling tenfies- piaia)
30(55). 5. The, door closer of one of the preceding claims, characterized in that the free-swing
assembly is arf%@@b%?\ﬁwéﬁm' piston rod (54) and the piston assembly (94). 42 6.The door closer
of ose of the pratsslingpskimeushaygg®rized in that the free- swing assembly comprises a first front

face (74) arranged vertically with respect to the longitudipal door closer axis (62) and being fixedly
connected to tﬂ% YIRS P%@%i)%)af?d%g §@WW&1 A 0(9"2) in parallel with the first front face (74)

and fixedly coangicterh taskenfiibyof®ap semide (€d xonthereunpoe skafind$oanthgeifiée) iftsheffdoam the
first front face gdf?) arp]d thus déﬁzﬁuples when the closer spring (56) is locked. The door closer of one of
the preceding & r%rs, gHaPReiZed in that a pocket (71) is formed in the piston assembly (94),

wherein the piatolosed $phnis @Gded movably in said pocket (71).

10 a piston rod (54) adapted to connect the piston assembly (94) to the closer spring
(56),
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, and which is embodied as a sliding-coupling which exclusively

15 transmits compressive forces between the closer spring (56) and the piston
assembly (94), and
a hydraulic lock compartment (61) adapted to lock the closer spring (56).

2. The door closer of claim 1, characterized by a fluid-tight separating wall (53)
20 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.

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

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
30 (55).

5. The door closer of one of the preceding claims, characterized in that the free-
swing assembly is arranged between the piston rod (54) and the piston assembly
(94).



The door closer of one of claims 1 to 6, characterized by an additional piston (95) guided in the door
closer housing (42) between the piston assembly (9 #and the piston rod (54) and fixedly connected to
the piston rod (54), wherein the first front face (74) is formed at the additional piston (95). The door
closer of claim 8, characterized in that the connection between the piston rod (54) and the additional
piston (95) is formed pivotally about a first axis (79) perpendicular to the longitudinal door closer axis

62). Thed f 9, ¢ch t ed in that th tion bet ton rod (5 d
the o sprRSCHCRREh RS TE et A AU SoRDAIF AEBE) BolRBhACULFt the

longitudinal daswinlysersaxibB2paptites faar$tr@p<f$oﬁt9f)adaﬂﬁd@awdngedqfemeam&tmtlwrnmwtglalms
characterized jn that the outpu shaf 4 com a cam-sh rolling contour articylar a
cam dise, andtle LA IOEL AR SR D e R OHe Ka TG LeRo PR B i
rollirgy contour(649) aﬁmeao@mmidsreo.@tfme @m)appeeanbngvmam fmbafmtﬂm%ﬂ(by)aarﬂﬁemdg/
damping compartment etween the piston a d the se atln

betwoen the FEDTEHEE T AR SN SN R B e IR e )
between the omemn@deﬂrtmrig)nt)m{wt(mmte(ﬁﬁ)thud aié@bklpmmM@nemd?dlblsél%iﬁhagiwﬁpleser of
claim 12, characterized by a first unthrottled connection (77) between the opening damping

compartment 8O %Hd 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

p'S.rLch as??mbl%égég)b%%loser of one of the preceding claims, characterized in that a pocket (71)
is formed in the piston assembly (94), wherein the piston rod (54) is guided

movably in said pocket (71).

8. The door closer of one of claims 1 to 6, characterized by an additional piston (95)
15 guided in the door closer housing (42) between the piston assembly (94) and the
piston rod (54) and fixedly connected to the piston rod (54), wherein the first front

face (74) is formed at the additional piston (95).

9. The door closer of claim 8, characterized in that the connection between the piston
20 rod (54) and the additional piston (95) is formed pivotally about a first axis (79)

perpendicular to the longitudinal door closer axis (62).

10. The door closer of claim 9, characterized in that the connection between the piston

rod (54) and the closer spring tension piston (55) is formed pivotally about a

25 second axis (80) perpendicular to the longitudinal door closer axis (62) and the
first axis (79).

11. 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,

30 and the piston assembly (94) comprises at least one cam roller (47, 50) abutting
on the rolling contour (49).

12. The door closer of one of the preceding claims, characterized by an opening

damping compartment (60) between the piston assembly (94) and the separating



10

13.

43

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

a tank compartment (31).

The door closer of claim 12, 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).



