« 2002028 PC Title: Door operator, in particular swng door operator
Description The ig&ég&%on relates to a door operator, in particular a 5
sw ng door opera?w cording to the generic part of patent <claim1l. Such
a door operator is known from DE 295 21 068 Ul. An overhead door cl oser
with a slide rail I|inkage is known from _PE 40 38 720 C2, which has a cam
drive unit allow ng for 1o an opti num door nonment curve and a confortable
operation. In principle this overhead door closer would thus be suitable

as a door operatPjtj@s weDloomhowy@Fatore Xl | 'FaiticARNMAUGWihglurdibert he
course of the invention have shown that applying oil pressure to the drive

unit 15 results in a vergperhbypurable transformation 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 tensioning Desapptiog:force accunmul ator of such a door closer, 20

wher eas only about 25% of the output capacity needs to be delivered by the

system for accelgrating the door. As it i furthernore desirable to keep
the narrow strucfh?e’r(’o‘?e@ﬁ@ﬁ reladgs i1 2 sPOF RPARIPT ofBr RAFHGHIAE @el |, the

di nensions of the.structural c onents cannogt be adapted.taq the
5 swing door operaf)orp)accordglng {0'the generic part ot patent

claim 1.

Such a door operator is known from DE 295 21 068 U1. An
overhead door cioser with a slide rail linkage is known from
DE 40 38 720 C2, which has a cam drive unit allowing for
10 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
15 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,
20 whereas only about 25% of the output capacity needs to be
delivered by the system for accelerating the door. As it is
furthermore desirabie 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

25 extreme high loads. Thus, although functionally and



25 extrene high | oads. Thus, although functionally and 2002028 PC -2
technically advantageous, t he known overhead door closer is not suitable
as a door oper at 879202hBF her swing door operator is known from DE 197 56 496
C2. This swing door operator has an el ectronmechanical 5 drive unit, which
is provided with a drive nmotor and a gear ,and with a subsequent power
transm ssion unit for the connected door. The power transm ssion unit has
a spindle with a spindle nut partially overlapping the former, which

spindie is non-pasefiieallly aa0aneshbus! 1he MNRRhedvEmdad HbgPERRLr ack.

Al t hough this sw ng door “operator~can be installed conceal ed, the door

nonent curve is Rohotsuitaiiensd aagodt dpdragpabove descri bed door closers
having the camtechnol ogy. However, on account of the larger construction

width, installation in standard profiles is not 15 possible. Therefore, it
i s the object of Artathgresrimg doosraperatoos is kmowddranitiir tpesd 86of t he
species indicated in_the generic part of patent claim1, which can be
instal l ed conpl &2 J hi9ngwingddaor hoperaordbas @ofelestomechanical
profile, and does not require any specjal constructions of the door
system The sol ugiiye bnitt Nehigholsi providlast Wiy i dbiye: RROCEa8id &3 agar

and with a subsequent power transmission unit for the
connected door. The power transmission unit has a spindle
with a spindle nut partially overlapping the former, which
spindle is non-positively and positively connected to a
10 toothed rack. Although this swing door operator can be
instalied concealed, the door moment curve is not as
optimal as with the above described door clesers having
the cam technology. However, on account of the larger
construction width, installation in standard profiles is not

15 possible.

Therefore, it is the object of the present invention fo
provide a door operator of the species indicated in the
generic part of patent claim 1, which can be installed
completely concealed within the door profile or frame
20 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

25 operator allows for a concealed installation within the door



patent claim 1. On account of its conpact structure, the inventive door 25
operator allows for concealed installation within the door 2002028 PC -3
profile or franez‘lﬁ??f%iﬁ% and thus allows for a total integration wth the
door system Particularly the installation in comon narrow door profiles
IS possible. s 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

mount i ng combi negrafilehoefraingg praind iapabthis yllnds fopaetal inteyraonossi bl e
to retrofit existing io door systens with the inventive door operator.

Anot her advantag@fw@ﬂydb@rkgaﬂehme fact that, in the inventive door
operator, a direct introduction of power for tensioning a spring force
accunul ator is possible allowing to operate the closing of the door

wi t hout any addiPachaulaslithe dngtaladiay inicorsmananagow searapmfiies t hus
unconditionally suitable for fire-rated doors. Therefore, the possibility
is given of avoBdP@gSii@ecessarily | oading the nechanical structural
conponents and of |owering the required operating pressure, because | arger

effective piston,areas are 20 providged. This.an tructi?n results
furthermore isn tA8 an advantade, 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
10 door systems with the inventive door operator. Another
advantage results from the fact that, in the inventive door
operator, a direct introduction of power for tensioning a
spring force accumulator is possibie allowing to operate the
closing of the door without any additional auxiliary energy.
15 Such a door operator is thus unconditionally suitable for
fire-rated doors. Therefore, the possibility is given of
avoiding unnecessarily loading the mechanical structural
components and of lowering the required operating
pressure, because larger effective piston areas are
20 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

25 compartment, which is directly associated to the spring



- advantage of having a | arger stroke volume, thus inproving the operational
range for comrpgzog%&gs I ¢ punps. As the hydraulic punp of the inventive

~ door operator is™l draulic connection with a separate pressure 25
conpartment, which is directly associated to the spring 2002028 PC -4 force

accunul ator, a direct pressure applicatioa-and thus a direct introduction

of force into/onto the spring force accumulator is the result, whereby the

pre-tensioning of the spring force accunulator is conpletely or at |east

partially 5 achifeyed. aByutrilaioreas dirctt precstiradapptieagtioneaptdhusdai n  t he

introduction are conpletely elimnated. As the output capacity, to be
performed for opditeny intdoductionn gfarfdareel ante/@wondheoospringt hfoaCgoor
operator which is provided with the spring force accunul.ator far the
closing i o oper aacoumiatobis the eesuttewhriatabihe pye-iensiPing @t ithéo two
magni tudes of force or torque, it i s advantageous in th i pvent. vie door
opg[ at o(rj that,h bSPE B fﬁi}lc@ga§§|dm‘é Orﬁ&@@ﬁe@)ﬁﬂr ?Frﬁﬁf‘@ t%&’ﬂgydri ve
unit and to the sprin rce.accumul ato a,.l ower oi r I b

appl : ed to 15 thh@‘géﬁ -uéytt%'%éﬁgﬁﬁlr?h@ﬁ?&’aaa‘,\efap%éﬁge%?ﬁ%’ﬁ%ggﬂi ng and
accel erating the,door t t.he out . 1. [ It I th
the one for pre-v@\gi‘%ﬂathpﬁea'gepBﬁmﬁ%gé@egflgﬁﬂéﬁ%ﬁ'ggr%m:Expla?i meg}[/vgr o

conducted during the course of
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
10 operation and for fire-rated suitability, is divided into two
magnitudes of force or forque, 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
15 the drive unit, because the torgue, required for opening and
accelerating the door, at the output shaft of the drive unit is
lower than the one for pre-tensioning the spring force
accumulator. Experiments conducted during the course of
the invention have shown that, depending on the size of
20 the door and the weight of the door, as an approximate
approach, about 2/3 to 3/4 of the total drive power are
required for pre-tensioning the spring force accumulator,
whereas only 1/4 to 1/3 of the total power is required as

drive moment for opening the door.

25 As, in the inventive door operator, dividing this total output

capacity is made possible by providing separate pressure



the invention have shown that, depending on the size of 20 the door and the
wei ght of the door, as an approximate approach, about 2/3 to 3/4 of the
total drive povve?ooaﬁ’?é P¢equired for pre-tensioning the spring force

accurul ator, whereas only 1/4 to 1/3 of the total power is required as
drive ronent for opening the door. 25 As, .in the inventive door operator,
dividing this total output capacity is made possi bl e by providing separate
pressure 2002028 PC -5 conpartnents, a direct pressurizing of the sprl ng

force  acouml at gt AR teda ALt prsed IR0 Hhe iy o

utilize the major taI capa |rect|on

for pre-tensi On'éécuﬁﬂJlﬁl%r‘r@écﬁﬂé@e@lc%ﬁﬂ“lﬁi@thuﬁ J@&é@‘l t® dir@%ﬂ? s o

Unnecessary stress on structura onents oad on earl ngs,

nei ther any | ossyfilize a¢roynbjer pairt ¢fi Bk Retall esspaf cﬁﬁacﬂtwnmrthdat account
of the separate pressure corrpartrrent associated to the spring force

accunul ator, theraifectiomefpi predeaseasingoihe epsingpforgs acthenslatong force
accurrul ator and thus for generating a higher driving torque are increased
and, noreovers thbheretang, r hierey dsenopivRcessant sisessnendstraiotyralower ed
and the stroke volune increased. As a consequence, the control response
during the cl osi agrrmnamsomoéoadpoavbaanagancanm@aﬁ}*@raanyr}p@moni c

syst em becones | ess sensi t# I t
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
10 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
15 and the overall hydraulic system becomes less sensitive. It
appears that the effective individual piston area is smaller
on account of the annular chamber; however, the overall

pision area is larger.

Furthermore, on account of the higher voiume fiow/lower
20 pressure ratio, a small sized hydraulic pump can be used,
which pump characteristics can be considerably flaiter,
making the pump simpler, from the technical point of view,
and less expensive. Furthermore, it is preferably possible
to use pressure contro! valves or pressure limiting valves in
25 the féeding lines or to use different hydrauiic pumps for the

respeciive pressure compartments such that, if required, a



- appears that the effective individual piston area is smaller on account of

t he annul ar chanmber; however, the overall piston area is |larger

~ Furthernore, on AABHFCof the hi gher volune flow | ower 20 pressure ratio,
a small sized hydraulic punp can be used, which punp characteristics can

be considerably flatter, making the punpgsinpler, fromthe technical point

of view, and |ess expensive. Furthernore, it is preferably possible to

use pressure control valves or pressure limting valves in 25 the feeding

Lines or 1o use GiVisRIPnhnel BddptationTBE The fGfced capCthe Y RiiffeRaftr ©

conpartments such that, 1t requi a 2002028 I vision an

adapt ation of thpidtohees saich heisdi Hhengity, PSTRGS . teHididnAsy dadaRUNg: spring
tensi oni ng, and/or opening pistons, is possible” It can thus be achieved
that the torque opamingdpistondes possipet shaft for opening the doors can
be generated by neans of a danping piston and a cam arrangenent, whereas
the spring tensioning work is generated independently therefromin the
addi ti onal separ Ht éarpitbusube ashavedethat itbeTtormug eqired ngt tthe
pressure conpartnent, associated to the spring force accunul ator, which
conpart nent tor PEtRMhENarb foreopenIng dhefianrsasarmée genrsmatednbans

means of a damping piston and a cam arrangement,
whereas the spring tensioning work is generated
independently therefrom in the additional separate

pressure compartment.

10 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

15 solenoid valve, further hydraulic functions such as
freewheeling, hydraulic hold-open, or a hydraulic closing

sequence control are made possible.

It is understood that the invention is not limited fo the
creation of only one additional pressure compartment,
20 obviously more pressure compartments can be created in
addition. These pressure compartments are connected in
series in order to lower the pressures and fto

simultaneously increase the forces.

Furthermore, it is possible to realize a hydraulic opening

25 damping and to use differently built drive units.



conpartment corresponding to the stroke, and a preferably provided
specific hydraul%ﬁ &@H&%ol, such as by using a is solenoid valve, further
hydraulic functi g ch as freewheeling, hydraulic hol d-open, or a
hydraulic closing sequence control are made possible. It is understood
that the invention is not limted to the-ycreation of only one additional
pressure conpartnent, 20 obviously nore pressure conpartnents can be
created in addition. These pressure conpartnents are connected in series

in order to | oweThehedeperaisnts shiime febtule armvahtagenusadartier forces.
Furthernore, it is possible to realize a hydraulic opening 25 danping and
to use differenttigvelopmentswaf ting irverd®2028 PC -7 The dependent cl ains
feature advantageous further devel opnents of the invention. Further
details, features and advantages of the inventiaon mAIIHEEEQHE appar ent

fromthe fol | owi hyrithgrcaetailmnieaturescanshREMATEREESS Pk IR¢eBHeRAce bei ng

made to the Figures, in which: Figurg 1: sho di agrammat.i cal |y
sinplified basi Qwil] [ hasoRie SRPareRh &%dfﬁ%ﬁ?‘-’@?wmgg i &%ﬁfipﬁé‘”_ or
operator, 10 Fl oyl e fiafy SnBodinents ™ feter&NReYbENG Phabid® 18" 'the

Figures, in which:

Figure 1: shows a diagrammatically simplified basic
illustration of an embodiment of an inventive

door operator,

10 Figure 2: shows an alternative embodiment of the drive

unit of the door operator, and

Figure 3: shows another alternative embodiment of the

drive unit of the inventive door operator.

Figure 1 shows an inventive door operator 1, which in
15 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.

20 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.



unit of the door operator, and Figure 3: shows another alternative
enbodi nent of thgqu;'MS unit of the inventive door operator. Figure 1
~ shows an inventi W2he S operator 1, which in 15 particular nay 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 toga door not illustrated in Figure
1, for exanple via a lever and a slide channel with a sliding nenber. The
drive unit 2 is disposed in a housing 13. 20 Furthernore, the door operator
1 has a notor 3 Ag deblctes in Bigmes¢dthe mbtohBusiingriingacspnistiobor ce
accurmul ator 4, which is coupled to the notor 3 and the drive unit 2.
2002028 PC -8 Aswiltpachedrauiicipgimp 3, int Hleentiustrated seimbattimemiy thennect i on
with a hydraulic punp 5. In the illustrated enbodi ment, the notor 3 and
the punp 5 are fmoigs-Irand tue pamped lavesilaggesnotmigelta the thaysing
concei vable that the notor 3 and the 5 pu 5 are di sposed separately or
are integral with3t HAOWRNMRI, ni |§3C0ﬂr¢@|\?®bn%r that \the t"lEI@tCPfy& @and cthﬁu?/rp 5

and a first hydraulic_line 22, is jn hydraulic connection wt.

Compartent 7 wBEW 5 LS denased SAATESEN @5 ST cieatRl il abE . Vi
a second hydraul ic |ine , -t he io notor.3 .and, th 5 are in d i
connection with Ouﬁl"égsﬁ?-e 9t%ﬁt Vi f\%ﬁ @Nd&aﬁgps%l&m gdlalnd] h(raagr: \Se

first hydraulic line 22, is in hydraulic connection with a

pressure compartment 7, which is associated to the spring
force accumulator 4. Via a second hydraulic line 23, the
10 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 aliows 1o divide the required
pressures or forces for opening the door and for tensioning
the spring force accumulator 4, which in the exemplary
15 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.

20 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

25 bear on cam paths of the cam disc 8. This structure

corresponds in principle to the structure of the overhead



“unit 2. This disposition allows to divide the required pressures or forces
for opening the %ﬁﬁé for tensioning the spring force accumul ator 4,
~ which in the exe 7 s case has a conpression spring 12, resulting in
the advantages explained at the beginning. As a division of the pressures
is only conditional, a division of the fopces resulting therefrom such as
generating torque and spring tensioning, is nore inportant. 20 In the
enbodi ment illustrated in Figure 1, the drive unit 2 is forned as a cam
drive. This cam dobyecibaer afcBE dids888720 VR cthe catitemisieereof tieingut put
shaft 9. The camdisc 8 cooperates with two force transm ssion rollers 10
and 11, which airelddsposedrain s hdisciesuse woniendp@l Shef tpeseitt 25 bear
on cam paths of the camdisc 8 This structure corresponds in principle to
the structure of appéicafienhead 2002028 Pc -9 door closer of DE 40 38 720 C2,
the content thereof being included herein as disclosure content of the
present applic

danping s pist? %?ﬁzéﬁiﬁ%ﬁﬁﬁﬁg%%gﬁfﬁﬂﬁﬁiﬁquﬁggkﬁﬂgﬁﬁa2§33Qﬁ$§ﬁﬁﬁga§oa t he
ressure compar £ or. o 5_ac]
openina. piston Birom eniiohkcan BORGEE Pl i dhe he AdpHee” =

the pressure compartment 6.

The force transmission roller 10 is disposed at an opening
piston 18, which is likewise supported in the housing 13
and adjoins a compartment 20, which is separated from the

10 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
15 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
20 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



- and adjoins a conpartnment 20, which is separated fromthe i0o separate
pressure conpartnent 7 via a separating wall 21. As revealed in Figure 1
~a spring tensi onPPRPO%% 8Fon 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 poggible to increase is the number
of the pressure conpartnents 7. The spring tensioning piston 17 is
connected-to the opening piston 18 via a piston rod 24, which is seal ed

and passes t hr ougfirdilen S9! hardalic Gntrél Mesnd QueAdlydigegor e that

t he conpression spri one via a spring force adapter,

bears agai nst a tih@ifieRd dvelHe kRedf td Rarhperitg didisivhesrate irég.l.ﬂ‘élﬁr end

bears against the spring tensioning piston 17. As revealed in Figure 1,
these divided pr ?ﬂiessresCﬁoptémgiaﬁiﬁgftiﬁeston‘ﬁpt@ésibﬁ%{bﬁingn‘i2 B Pdi on,
preferably 2002028 PC -10 through surtable hydraulic control neans
(sol enoi d val vespperiingttheedpooy anicethus &) exploitdheyadvaniagesicfi the of the
required pressures for tensioning the conpression spring 12 and for
openi ng t he door cagndechnologyedpidriherhesidt inthgeextienaly socapact
technology. A further result is the extrenely conpact . design, as expl ai ned
at the begi nni ngde®@on a8 exaingd at tenpedisnngomddaheallows 201 & ion in
door profiles or fra . . . ,

comgFetely concealed installation in door profiles or frame

profiles.

Figure 2 illustrates an alternative for a drive unit 2’, which is
10 formed as a connecting-rod drive. Herein, the force for
opening the door or for rotating the shaft 9 is transmitted

via a connecting-rod assembly 25, which is known per se.

Figure 3 illustrates an alternative embodiment for the drive
unit, which in this Figure is indicated by the reference
15 numeral 2”. In this case, it is a toothed rack drive 26,
known per se, which, via an internal toothing 27 inclined
towards the axis of the housing 13, transmits the opening
force onto a pinion 28. The embodiment variant may be

likewise realized with a linear not-inclined internal toothing.



profiles. Figure 2 illustrates an alternative for a drive unit 2', which is
io formed as a connecting-rod drive. Herein, the force for opening the
door or for rotat%RBF&Me shaft 9 is transmitted via a connecting-rod

assenbly 25, which is known per se. Figure 3 illustrates an alternative
enbodi ment for the drive wunit, which in this Figure is indicated by the
reference is numeral 2". In this case, it is a toothed rack drive 26,

known per se, which, via an internal toothing 27 inclined towards the axis
of the housing 1913“3@@@@,% désopening force onto a pinion 28. The
enbodi nent vari ant may ew se realized with a linear not-inclined

i nternal toothing. 2002028 PC 11- List of References 1 door operator 2,
2', 2" drive unit 3 notordeo# cpurabgr f orce accunulator 5 hydraulic punp 6
pressure conpartnent (drive unit) 7 pressure conpartnent (spring force
accunul ator) 10282¢a di dnve wit put shaft

3 motor
5 4 spring force accumulator
5 hydraulic pump
§] pressure compariment (drive unit)
7 pressure compartment (spring force

accumuiator)

10 8 cam disc
9 output shaft
10 force transmission rollers
11 force transmission rollers
12 compression spring
15 13 housing
14 end
15 housing wall
16 end
17 spring tensioning piston
20 18 opening piston
19 damping piston
20 compartment
21 separating wall
22 first hydraulic line
25 23 second hydraulic line

24 piston rod



10 force transm ssion rollers 11 force transmssion rollers 12

conpr essi on sprin% is 13 housing 14 end 15 housing wall 16 end 17 spring
t ensi oni ng pistoﬂ’zﬁﬁ'f% openi ng pi ston 19 danpi ng piston 20 conpart nment
21 separating wall 22 first hydraulic line 25 23 second hydraulic line 24
pi ston rod 2002028 PC -12 25 connecting-rpd assenbly 26 toothed rack drive
27 internal toothing 28 pinion 2002028 PC -13- Patent clains 1. A door
operator (1), in particular a sw ng door

25 connecting-rod assembly
26 toothed rack drive
27 internal foothing

28 pinion



operator, - with a drive unit (2, 2', 2"), which can be 5 coupled to a
door via an output shaft (9) and is disposed in a housing (13), - with a
mot or (3) being 2402828 R¥ ng connection with the drive unit (2, 2', 2"), and
- with a spring force accunulator (4), which is 10 disposed in the housing
(13) and is coupled to the motor (3) and,the drive unit (2, 2', 2");
characterized by - a hydraulic punp (5), ichis indriving connection
with the notor (3) and is in hydraulic 15 connection with a pressure
conpart nent (6),F%ﬁbﬁﬁ(5§h%ﬁ§ociated to the drive unit (2, 2', 2"), and
with one or nore pressure conpartnents (7), which are associated to the
spring force accunulator (4). 20 2. A door operator according to claim1,

characterized inqthat tha digote oparatéR)(1i)s ihopeeticakar a amindy ideor whi ch
has a cam disc (8) disposed on the output shaft (9) and two force
transm ssi on 2002028 PC epérator ers (10, 11), which are disposed on both
sides of the output shaft (9) and bear on cam paths of
- with a drive unit (2, 2', 27), which can be
5 coupled to a door via an output shaft (9) and is

disposed in a housing (13);

- with a motor (3) being in driving connection with
the drive unit (2, 2', 2"}, and

- with a spring force accumulator (4), which is
10 disposed in the housing (13) and is coupled to
the motor (3) and the drive unit (2, 2°, 2");

characterized by

- a hydrauiic pump (5), which is in driving

connection with the motor (3} and is in hydraulic

15 connection with a pressure compartment (6),
which is associated to the drive unit (2, 2, 27),

and with one or more pressure compartments

(7), which are associated to the spring force

accumulator (4).

20 2. A door operator according to claim 1,
characterized in that the drive unit (2) is formed as
a cam drive, which has a cam disc {8) disposed

on the output shaft (9) and two force transmission



- the camdisc (8). 3. A door operator according to claim1 or 2, 5
characterized in that the spring force accumulator (4) has a conpression
spring (12), whi?8P2028PCh one end (14), bears agai nst a housing wal |l (15)

" and with the other end (16) against a spring tensioning piston (17). 1lo 4.
A door operator according to any of the ppeceding clainms 1 to 3,
characterized in that the pressure conpartnent(s) (7) associated to the
spring force accunulator (4) is(are) disposed adjacent to the spring

tensioning piston (17). bieps (AQdOPT), ARRICH ereaﬂisﬁo@iewmobaﬂysﬁm%he
preceding clains 1 to z{ characterized in that the spring tensioning

pi ston (17) is connect edft therbtpeiisitaft O9tand (B8ar an d@mdpaths ofit (2),
t he opening piston (18) carrying a force transm ssion roller (10) of the
20 force transmi ssion rdhkeecan( 8itsc (8).. 6. A door operator according to any
of the preceding clains 1 to 5, characterized in that the pressure

conpartnent (6) associated to the drive unit (2) is disposed adjacent a
danpi ng piston (39), whi&h cmmoqaemiorlacmrﬁﬁ@g tthe Qjﬁﬁ'ﬂr ‘EOPEG%’
transm ssion roller (11) of ) i ,
5 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).

10 4. A door operator according to any of the preceding
claims 1 to 3, characterized in that the pressure
compartment(s) (7) associated to the spring force
accumulator (4) is(are) disposed adjacent to the

spring tensioning piston (17).

15 9. A door operator according to any of the preceding
claims 1 to 4, 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

20 force transmission rollers (10, 11).

6. A door operator according to any of the preceding
claims 1 to 5, characterized in that the pressure
compartment (6) associated to the drive unit (2) is

disposed adjacent a damping piston (19), which



* the force transmssion rollers (10, 11). 7. A door operator according to
any of the precedi g clains 1 to 6, characterized in that the pressure 5
. conpartment (7) P¥28&BFated froma conpartnment (20) of the housing (13),
accomodating the drive unit (2) by neans of a fluid-tight separating wall
(21). 8. A door operator according to any,of the preceding io claims 1 to
7, characterized in that the nmotor (3) is forned as an alternating current
or direct current mcro-notor. 9. A door operator according to any of the

preceding claims 110 4cachas AP ARG fhfcd hFnshAssidry $olBH (11)50( 2) s

formed as a connecting-rod drive oor operator according to any of
the preceding clainms 1 {g4orcddAEmidion rolerbat Ot Hel)drive unit  (2") is

formed as a toothed rack dr|ve

7. A door operator according to any of the preceding
claims 1 to 6, characterized in that the pressure

5 compartment (7) is separated from a
compartment (20) of the housing (13),
accommodating the drive unit (2) by means of a

fluid-tight separating wall (21).

8. A door operator according to any of the preceding
10 claims 1 to 7, characterized in that the motor (3) is
formed as an alternating current or direct current

micro-motor.

9. A door operator according to any of the preceding
claims 1 to 4, characterized in that the drive unit

15 (2') is formed as a connecting-rod drive.

10. A door operator according to any of the preceding
claims 1 to 4, characterized in that the drive unit

(2") is formed as a toothed rack drive.



