-1 Title: Door operator, in particular swing door operator Description The
I nvention relates to a door operator, in particular a swing door. WO

2004/ 106681 Al described a hydraulically gloor operator. Another door
operator is known from DE 295 21 068 U}. An overhead door closer with a
slide rail linkage is known fromDE 40 38 720 C2, which has a camdrive
unit allow ng for an opti num door nonent curve and a confortable

operati on. Pringj ' Ve r {?ﬁ? be suitable
as a door E%&'at ops gg reomgﬂét%@v\lg/é??ﬂggggﬁ' |§n¥ﬁ?§ dc%ﬁﬁtl?g%ée Jri ng the
course of the invention have shown that applying oil pressure to the drive
uni t resqbbgckngﬂcﬁpry unf avourabl e transformati on of the hydraulic
pressure into the resulting novenents of stroke/rotation and repeated

stroke. Since about 75% of the output capacity to be applied is required

for tensi dphadni/eatiorr relatéotea doorapatatoroin paritularéswingaeor. wher eas
only about 25% of the output capacity needs to be delivered by the system

for accelerating the door. As it is furthernore desirable to keep the
narrow st NADu200:4/16668 . Adodesdnised Borhytraulinadiyatdosr asperdtor. t he
di rensions of the structural conponents cannot be adapted to the extrene
hi gh | oadAnotthers  deor repetatoanis: ikirewny frore [Hf:h295alzp1y Q6/ abltlagbsus, the
known Overg\?g%éj;g rdocc;rO(S:I%rseirSwir}c?]taSslfiidtea%i? Ii(?llskaagef]I (i)so E(n%F\)/\?r; ?lt’grrn DE 40
38 720 C2, which has a cam drive unit allowing for an optimum
door moment curve and a comfortable operation. In principle this
overhead door closer would thus be suitable as a door operator as
well; however, experiments conducted during the course of the
invention have shown that applying oil pressure to the drive unit
results in a very unfavourable transformation of the hydraulic
pressure into the resulting movements of stroke/rotation and
repeated stroke. Since about 75% of the output capacity to be
applied is required for tensioning the spring force accumulator of
such a door closer, whereas only about 25% of the output capacity
needs to be delivered by the system for accelerating the door. As it
is furthermore desirable to keep the narrow structure of such a
door closer for door operators as well, the dimensions of the
structural components cannot be adapted to the extreme high
loads. Thus, although functionally and technically advantageous,

the known overhead door closer is not suitable as a door operator.

Another swing door operator is known from DE 197 56 496 C2.
This swing door operator has an electromechanical drive unit,

which is provided with a drive motor and a gear and with a



Anot her swi ng door operator is known from DE 197 56 496 C2. This sw ng
door operator has an el ectronmechanical drive unit, which is provided with
a drive notor and a gear and with a -2- sybsequent power transm ssion unit
for the connected door. The power tragsnission unit has a spindle with a
spindle nut partially overlapping the“fornmer, which spindle is
non-positively and positively connected to a toothed rack. Although this
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sol ution roblemis achieved by the features of patent " claiml1. On

account ofgpératep Bt besinstalleteconhbealed cthie dootanoment euvve isinots for a
conceal ed installation within the door profile or frane profile and thus

al | ows foras gstirmlal i ¢ egitht the abhovet desdrbeds detorntlogerst havireg Ithet he
installation in common narrow door profiles is ﬁossible. )
cam technology. However, on account of the larger construction

width, installation in standard profiles is not possible.

Therefore, it is the object of the present invention to provide a door
operator, which can be installed completely concealed within the
door profile or frame profile, and does not require any special

constructions of the door system.

The solution of the problem is achieved by the features of patent

claim 1.

On account of its compact structure, the inventive door operator
allows for a concealed installation within the door profile or frame

profile and thus allows for a total integration with the door system.

Particularly the installation in common narrow door profiles is

possible.

As an advantage, neither special door profiles nor any special
constructions, which would interfere with the design of the door
system, are necessary. Another advantage results from an
economical mounting combined with a wide applicability and,

moreover, it is possible to retrofit existing door systems with the



As an advantage, neither special door profiles nor any speci al
constructions, which would interfere with the design of the door system
are necessary. Another advantage results froman econom cal nounting
conbined with a wide applicability and,, ndreover, it is possible to
retrofit existing door systems with thé -3- inventive door operator.

Anot her advantage results fromthe fact that, in the inventive door
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I n the advantage of having™a | arger stroke volunme, thus inproving the

oper at i onagnefggeSuth epdour bpératdr ¢s thussuncénditienaliyrsuitablepdiop of the

i nventive door operator is in hydraulic connection with a separate
pressure dingrateterdoorsi diherefoder dhel yassibilityt il giverheofs @aviaidingr ce
accurmul ator, a direct pressure application and thus a direct introduction
of force ummecessariyrdoadingdhieonsechanicall atrocturalt eemponents g eby t he
pre-tensioning of the spring force accunulator is conpletely or at
of lowering the required operating pressure, because larger
effective piston areas are provided. This construction results
furthermore in the advantage of having a larger stroke volume,

thus improving the operational range for common hydraulic pumps.

As the hydraulic pump of the inventive door operator is in hydraulic
connection with a separate pressure compartment, which is
directly associated to the spring force accumulator, a direct
pressure application and thus a direct introduction of force
into/onto the spring force accumulator is the result, whereby the
pre-tensioning of the spring force accumulator is completely or at
least partially achieved. By this measure, the disadvantages

explained in the introduction are completely eliminated.

As the output capacity, to be performed for opening a door, in
particular a swing door, with a door operator which is provided with
the spring force accumulator for the closing operation and for fire-
rated suitability, is divided into two magnitudes of force or torque, it
is advantageous in the inventive door operator that, by assigning
separate pressure compartments to the drive unit and to the spring

force accumulator, a lower oil pressure can be applied to the drive
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to directly utilize the major part of the total, output
whereas only 1/4 to 1/3 of the total power is required as drive

moment for opening the door.

As, in the inventive door operator, dividing this total output capacity
is made possible by providing separate pressure compartments, a
direct pressurizing of the spring force accumulator is achieved, and
it is thus possible to directly utilize the major part of the total output
capacity, without redirection, for pre-tensioning the spring force
accumulator. Therefore, there is no unnecessary stress on
structural components, no load on bearings, and neither any loss
on account of friction nor loss of efficiency. On account of the
separate pressure compartment associated to the spring force
accumulator, the effective piston areas for tensioning the spring
force accumulator and thus for generating a higher driving torque
are increased and, moreover, the required system pressure is thus
considerably lowered and the stroke volume increased. As a
consequence, the control response during the closing operation is
improved and the overall hydraulic system becomes less sensitive.

It appears that the effective individual piston area is smaller on



capacity, without redirection, for pre-tensioning the spring force
accunul ator. Therefore, there is no unnecessary stress on structural
conponents, no |oad on bearings, and neitBer any |oss on account of
friction nor loss of efficiency. On acgount of the separate pressure
conpartnment associated to the spring force accunulator, the effective
pi ston areas for tensioning the spring force accunulator and thus for
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characteristics can be considerably flatter, making the punp sinpler, from
t he t echnicteraguetenistics iaw, bendcorsislerabpbpsilatier, Forakingndhe, pumis

preferably possible to use pressure control valves or pressure |imting
val ves i n sineplegedrom | theetechnicalugmointii of eview, eyt dessc expansiver the
respective_pressure conpartnents such that, if required, a divisjon and
adapt at i orFarthermore, it is preferably possible to use pressure control
valves or pressure limiting valves in the feeding lines or to use
different hydraulic pumps for the respective pressure
compartments such that, if required, a division and adaptation of
the forces of the different pistons, such as damping, spring

tensioning, and/or opening pistons, is possible.

It can thus be achieved that the torque required at the output shaft
for opening the doors can be generated by means of a damping
piston and a cam arrangement, whereas the spring tensioning
work is generated independently therefrom in the additional

separate pressure compartment.

Through providing the pressure compartment, associated to the
spring force accumulator, which compartment corresponds to the
realization of another pressure means compartment corresponding
to the stroke, and a preferably provided specific hydraulic control,
such as by using a solenoid valve, further hydraulic functions such
as freewheeling, hydraulic hold-open, or a hydraulic closing

sequence control are made possible.



the forces of the different pistons, such as danping, spring tensioning,
and/ or opening pistons, is possible. It can thus be achieved that the
torque required at the output shaft for ppening the doors can be generated
by nmeans of a danping piston and a cam arrangenent, whereas the spring
tensioning work is generated i ndependently therefromin the additional
separate pressure conpartnent. Through providing the pressure conpartnment,
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nore pressure conpartnents can be created in addition. These pressure
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to simultaneously increase the forces. Furthernore, it is possible to

realize a hydraulic opening danping and to use differently built drive

uni ts. Thé&urthermare, i s posisibleute realizet adeydraulic openidgvdamming s

and to use differently built drive units.

The dependent claims feature advantageous further developments

of the invention.

An example of the invention will become apparent from the
following description of exemplary embodiments, reference being

made to the Figures, in which:

Figure 1: shows a diagrammatically simplified basic illustration of

an embodiment of an inventive door operator.

Figure 1 shows an inventive door operator 1, which in particular
may be executed as a swing door operator. The door operator 1
has a drive unit 2, which, via an output shaft 9, can be coupled to a
door not illustrated in Figure 1, for example via a lever and a slide
channel with a sliding member. The drive unit 2 is disposed in a

housing 13.

Furthermore, the door operator 1 has a motor 3 as well as,
disposed in the housing 13, a spring force accumulator 4, which is

coupled to the motor 3 and the drive unit 2.
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5 are flange-nounted to the housing 13. However, it is conceivable that
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the housing 13. The notor 3, via the hydraulic punp 5 and a first

hydraul i ¢ hydmuli puemm Syandubi dirst dnydraulion line 22, dsedrs unydeauicr t nent

7, which i

s associated to L _
connection with a pressure compartment 7, which is associated to

the spring force accumulator 4. Via a second hydraulic line 23, the
motor 3 and the pump 5 are in hydraulic connection with a
pressure compartment 6, which is associated to the drive unit 2.
This disposition allows to divide the required pressures or forces
for opening the door and for tensioning the spring force
accumulator 4, which in the exemplary case has a compression
spring 12, resulting in the advantages explained at the beginning.
As a division of the pressures is only conditional, a division of the
forces resulting therefrom, such as generating torque and spring

tensioning, is more important.

In the embodiment illustrated in Figure 1, the drive unit 2 is formed
as a cam drive. This cam drive has a cam disc 8, which is
disposed on the output shaft 9. The cam disc 8 cooperates with
two force transmission rollers 10 and 11, which are disposed on
both sides of the output shaft 9 and bear on cam paths of the cam
disc 8. This structure corresponds in principle to the structure of
the overhead door closer of DE 40 38 720 C2, the content thereof
being included herein as disclosure content of the present

application.



the spring force accunulator 4. Via a second hydraulic Iine 23, the notor
3 and the punp 5 are in hydraulic connection with a pressure conpartnent

6, which is associated to the drive unit 2. This disposition allows to

di vide the required pressures or force or opening the door and for
tensioning the spring force accunulaf%f 4, which in the exenplary case has
a conpression spring 12, resulting in the advantages explained at the
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two force mssion rollers 10 and 11, which are disposed on both sides
of the output shaft 9 and bear on cam paths of the cam disc 8. This
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roller 11 is disposed at a danping piston 19, which is supported in the
housi ng 1T emiparémento20haevhicks ssirseparatear freamt thee separate pressure

compartment 7 via a separating wall 21.

As revealed in Figure 1, a spring tensioning piston 17, which
directly induces the force for tensioning the compression spring 12
into the latter, is disposed in the pressure compartment 7. It is
likewise possible to increase the number of the pressure
compartments 7. The spring tensioning piston 17 is connected to
the opening piston 18 via a piston rod 24, which is sealed and

passes through the separating wall 21.

Figure 1 shows furthermore that the compression spring 12 with
one end 14, via a spring force adapter, bears against a housing
wall 15 of the housing 13, whereas its other end bears against the

spring tensioning piston 17.

As revealed in Figure 1, these divided pressure compartments first
of all result in the option, preferably through suitable hydraulic
control means (solenoid valves, throttles, or the like), to carry out a
division of the required pressures for tensioning the compression
spring 12 and for opening the door, and thus to exploit the

advantages of the cam technology. A further result is the extremely



The force transm ssion roller 10 is di sposed at an opening piston 18,
which is |ikew se supported in the housing 13 and adjoins a conpartnent

20, which is separated fromthe separate goressure conpartnent 7 via a
separating wall 21. As revealed in Figyge 1, a spring tensioning piston 17,
which directly induces the force for Tensioning the conpression spring 12
into the latter, is disposed in the pressure conpartnent 7. It is |ikew se
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spring force adapter, bears against a housing wall 15 of the housing 13,
whereas its other end bears against the spring tensioning piston 17. As
revealed in Figure 1, these divided pressure conpartnents first of al
result in the option, preferably through suitable hydraulic control neans
(sol enoid valves, throttles, or the like), to carry out a division of the
requi red pressures for tensioning the conpression spring 12 and for
opening the door, and thus to exploit the advantages of the cam
technology. A further result is the extrenely -9- conpact design, as
expl ai ned at the begi nning, which allows for a



conpl etely conceal ed installation in door profiles or frame profiles. -10-
Li st of References 1 door operator 2, drive unit 3 notor 4 spring force
accunul ator 5 hydraulic punp 6 pressure gonpartment (drive unit) 7
pressure conpartnent (spring force acc &ulator) 8 camdisc 9 output shaft
10 force transmission rollers 11 force transmssion rollers 12
conpression spring 13 housing 14 end 15 housing wall 16 end 17 spring

t ensi oni nngétsa?lhef]e%e?‘oceéﬁé ng piston 19 danpi ng piston 20 conpartnent

1 door operator

2, drive unit

3 motor

4 spring force accumulator
5 hydraulic pump

6 pressure compartment (drive unit)
7 pressure compartment (spring force accumulator)
8 cam disc

9 output shaft

10 force transmission rollers
11 force transmission rollers
12 compression spring

13 housing

14 end

15 housing wall

16 end

17 spring tensioning piston
18 opening piston

19 damping piston

20 compartment

21 separating wall

22 first hydraulic line

23 second hydraulic line

24 piston rod



21 separating wall 22 first hydraulic line 23 second hydraulic line 24
piston rod -11- Patent clains 1 A door operator, in particular a sw ng door
operator, with a drive unit (2), which can be coupled to a door via an

out put shaft (9) and is disposed in a“hquging (13); with a notor (3),
which is in driving connection with the drive unit (2), and with a spring
force accunmul ator (4), which is disposed in the housing (13) and is

coupl ed tq,mﬂmﬁrmﬁ(:%) and to the drive unit (2); and with a hydraulic

pump (5), driving connection with the nmotor (3), wherein: -
the hydraulic punp (5) is in hydraulic connection with a pressure

conpartmenf (6), Aiddh 698%?&31%'(3?%“%@0%5?%} dWikg 4BbF dpdratdrdyith h one

or nore pressure conpart “Whi ¢ s/are dssocl ated to the spring
force accunul at or  Hrivdafhit f(Q?, hich eafnbef coubted etariar ddopT ¢igs aes,

respectively forces, for opening the door and for tensioning the spring
force accumul at ofoifthlut wteaft (9) wired ¢6 dispeseedin eetolieingy13); with a
motor (3), which is in driving connection with the drive unit
(2), and with a spring force accumulator (4), which is
disposed in the housing (13) and is coupled to the motor
(3) and to the drive unit (2); and with a hydraulic pump
(56), which is in driving connection with the motor (3),

wherein:

- the hydraulic pump (5) is in hydraulic connection with
a pressure compartment (6), which is associated to
the drive unit (2), and with one or more pressure
compartments (7), which is/are associated to the
spring force accumulator (4) such that a division of
the required pressures, respectively forces, for
opening the door and for tensioning the spring force
accumulator (4) occurs, wherein the required forces,
respectively pressures, act in the direction of tension

of the spring force accumulator,

- the pressure compartment(s) (7), which is/are
associated to the spring force accumulator (4), is/are

disposed adjacent the spring tensioning piston (17),

- the pressure compartment(s) (7) is/are separated

from a compartment (20) of the housing (13)



respectively pressures, act in the direction of tension of the spring

force accunmul ator, - the pressure conpartnent(s) (7), which is/are
associ ated to the spring force accunulatog (4), is/are disposed adjacent
the spring tensioning piston (17), - t pressure conpartnent(s) (7) is/are

separated from a conpartnent (20) of the housing (13) -12- accommodati ng
the drive unit (2) by neans of a fluid- tight separating wall (21), and the

the drive unit (2) L d- tight s (2
di sposed ﬁn( t %e;iut oS imBeRtEidie Brivey LR (I pieehgl oFaliflds (1
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spring (12), which, wth one end ears against a housing wall (15)
and with the other encﬂiéf-)@be@%ﬁsﬁhé cutputgsherfisi @) rendbi Bvenfoice . 3. A

door operator according to claim1 or 2, characterized in that the spring

tensi oni ng piston (17)transpuissim edliess (40, opt)iwhich drendisi)sed darhe drive
unit (2), the opening
both sides of the output shaft (9) and bear on cam

paths of the cam disc (8).

2. A door operator according to claim 1, characterized in
that the spring force accumulator (4) has a compression
spring (12), which, with one end (14), bears against a
housing wall (15) and with the other end (16) against a

spring tensioning piston (17).

3. A door operator according to claim 1 or 2, characterized
in that the spring tensioning piston (17) is connected to
an opening piston (18) of the drive unit (2), the opening
piston (18) carrying a force transmission roller (10) of the

force transmission rollers (10, 11).

4. A door operator according to any of the claims 1 to 3,
characterized in that the pressure compartment (6)
associated to the drive unit (2) is disposed adjacent a
damping piston (19), which carries the other force
transmission roller (11) of the force transmission rollers
(10, 11).



pi ston (18) carrying a force transmssion roller (10) of the force
transm ssion rollers (10, 11). 4. A door operator according to any of the
claims 1 to 3, characterized in that theopressure conpartnent (6)
associated to the drive unit (2) is djﬁﬁpsed adj acent a danping piston
(19), which carries the other force transmssion roller (11) of the force
transm ssion rollers (10,11). -13- 5. A door operator according to any of

ternatimy ourr ot SOLTEREE 94idIG IS RTE S the) olefimeTeg 47 an
characterized in that the motor (3) is formed as an

alternating current or direct current micro-motor.



