2003089 PC -1 Title: Door operator, in particular

swi ng door operator Description The invention

rel at 903088 &Cdoor operator, in particular a 5 sw ng
door operator according to the generic part of patent
claim1. Such a door operator is known from DE 295 21
068 Ul. An overhead door closel with a slide rail

i nkage is known from DE 40 38 720 C2, which has a

curve T c BRI abPBralRr, oiffs, PATEALC) SWRET door

over head door cﬁ#@ﬁ%foﬁ""“' d thus be suitable as door
operator as welT; however, experinments conducted

during the course of the invention have shown that

appl yipgseripippssure to the drive unit results in a
very 15 unfavourabl e transformati on of the hydraulic
pressure into the resulting novenents of

st r okeThet avantiemdrelafesitied a dowk@pesiaiog, abopartkadar a
of the output capacity to be applied is required for

t ensi swing deorspperafor aceordingumihe gengrie pait #f patent
door closer, whereas only about 20 25% of the out put
capaciclagimetds to be delivered by the systemfor
accelerating the door. As it is furthernore desirable

for " doBHCB AR BPRERIRSI I kANl AERLTIGro B2 L ABE UT. An
ot S SRS A RS W2 TRk & kfSuRSrom
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 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

15 unfavourable transformation of the hydraulic pressure into
the resulting movements of siroke/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

20 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 can hardly be adapted to the

25 extremely high loads. Thus, although functionally and



2003089 PC -2 technically advantageous, the known

over head door closer is not suitable as a door

oper at28P308AR&t her swi ng door operator is known from DE
197 56 496 C2. This swi ng door operator has an

el ectromechanical s drive unit, which is provided
wth a drive notor and a gear and with a subsequent
power transmi ssion unit for the connected door. The

pover (LEREA RN AEadR A QNdch Bk Goser
s nonsnes slivgble a8t kRt bpettoronnect ed Lo a 10

t oot hed rac t hough this swi ng door operator can be
install ed conceal ed, the door nonment curve is not as

opt i meAnethat sWinalebovpetator ishkdodgvirarhdder $97 56 496
having the cam technol ogy. Mreover on account of the

| ar gerC2¢oTikis @wingn dooit lopenatoal hasi an ielestranteeianical
profiles is not 15 possible. Therefore, it is the
objsectdrive turt pwbdehtisi proasidednwith apiiive qeoforend a gear
operator of the species indicated in the, generic, part

of patand with @ 1SURBEEEHERdNPEWEMItAMSEUSSIOGhHINL iGF the
conceal ed mﬁ%%in the_door profile or, franme 29 rofile,
and. ol GRNBECIRSRORT- JiNa RO WEbHARMIRSIN eIt Hasa siindle
any spegjal constructions of.the door system.T .
sol ut i‘H&hofa R ?oBP@rP@Et'aA%ioé/\%ga%'%iﬁ?egﬂr&?%g Which
patent_claim 1. On A f LS .C S
Pt et ISR, B 5SS B! abbs TBogly Lotk p =
I ngtal | 3had YAER! mithdagh this swing door operator can be
installed concealed, the door moment curve is not as
optimal as with the above described door closers having
the cam technology. Moreover on account of the larger
construction width, installation in standard profiles is not

15 possible.

Therefore, it is the object of the present invention to
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 also be mounted on the door 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

s operator allows for a concealed installation within a door



2003089 PC -3 profile or a franme profile and thus
allows for a total integration with the door system
Parti cobzosbyc the installation in comon narrow door
profiles is possible. 5 As an advantage, neither
speci al door profiles nor any special constructions,
which would interfere with the‘ﬁésign of the door
system are necessary. Another advantage results from

P B BN et Bl s, for a ot

oor ot difSn W Roe Vel dlo®IB Vocut 1o rromthe

fact that, in the inventive door operator, a direct

Intr Oqﬂéttz)cﬁﬁla?lgfpggisé’ﬁgﬁgé_ﬂaﬁ]@ﬂ%%rﬂ%?ﬁre\ r%*rb@db?{rﬁ@rofiles

accunul a 'S erefore, possibility

is gi wggx?gsigy@_i di ng unnecessarily stressing the 15
mechani cal structural components and of |owering the

requi red operating pressure, because |arger effective
pi st onAgr aps shvartage, dagithBr speosit doar @rofikesii ner any
furthernore in the advantage of having a |larger stroke.
vol umspédiad comstnwitigns, herhiple veouishintertargewitbrthe design
common 20 hydraulic punps. As the hydraulic punp of
t he i rofeithevearosyspemyt arci naoessanyr abnother advantage
connection with a separate_pressure, conpartment,, .
whi ch resulisstromta egonginicalmourding £0Rg lnetsfwth a wide
accumul ator, a. direct pressure_ application and thus a ..
5 i 12l G . RsE e it 18 POSEHA et [gOfb Rdsting
i0o 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 possible. Therefore, the
possibility is given of avoiding unnecessarily stressing the
15 mechanical structural components and 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

20 hydraulic pumps.

As the hydraulic pump of the inventive door operator is in
hydraulic  connection with a separate pressure
compartment, which is associated directly to the spring
force accumulator, a direct pressure application and thus a

25 direct introduction of power into the spring force



2003089 PC -4 accunul ator is the result, whereby the
pre-tensioning of the spring force accunulator is
conpl ebedogeec at | east partially achieved. By this
nmeasure, the disadvantages explained at the begi nning
are conpletely elimnated. 5 As the output capacity,
to be delivered for opening a tbor, in particular a
swi ng door, with a door operator which is provided

SR R AT BRPE o Do RS g of the
o SR AR BB ol et parily
1 ve AP VaG 0 T mERFR st BN ARG des P fined a
pecaudDtt RECFRRHEERRS BotiRABl SHl et e 1= ™
accelerating the door, is |lower at the output shaft of

the 1drheeoutpit béP@d’[t‘y? tense fdwslivisred éms opeimogtaeloor,

spring force accunul atof. Experinents conducted _ ‘
duri ndnt pargoursreacéwingedoovemtittora doer gpewatohavhich is
dependi ng on the size o the door and the weight of
the dgemovidedawitbutihe sngxioreei aocahuuatar ot éhe/ alosing
of the total drive power is 20 required for ,
pre- t emseration and toir fing-rated esaitabitily atordividgdrigde two
only about 1/4 to 1/3 of the total power is required

as drimagritudes fafr faspenohgoraiee dédols. a;dy,antage%éls with the
i nventive door operator, dividjng this total output
caaciinyentiviead 806 s sPBEEAIR p idirlﬂg aSsigaing  separate

Ito Lgsiﬁfﬁzfrgf gg aééﬁ?r%rsifs fo Iheeshve" SRRUGhE 9 4RL spring
force accumulator, a lower oil pressure can be applied to
the drive unit, because the torque, required for opening and
accelerating the door, is lower at the output shaft of the

15 drive unit 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
the door and the weight of the door, as a rough
approximation about 2/3 to 3/4 of the total drive power is

20 required for pre-tensioning the spring force accumulator,
whereas only about 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
25 compartments, a direct pressurizing of the spring force

accumulator is achieved, and it is thus possible to directly



accumul ator is achieved, and it is thus possible to
directly 2003089 PC -5 utilize the major part of the

t ot al 200R0B&IPCcapacity, wi thout redirection, for
pre-tensioning the spring force accunul ator.
Therefore, unnecessary stress on structura

conponents, |oad on bearings, ‘and any | oss on account
of friction or loss 5 of efficiency are avoided. On

sccocTliGe Hhe, B hAy PLTCE Al HERLICRSbepyy, winou
For ce RERGRIIT QP dre U AL AP S80hOTorge 3emulator.
[ equi MLRIBtEMRNIRSELESaty difess CMSIGERIY dompicrients,

and 1 e stroke volunme i'ncreased. As a consequence,

the qeaHr&h Ue@r@ﬁgé,eahduah?gosmbm aesiowntapelirtiompr loss

is inmproved and the overall hydraulic system becones

| ess sensifficiemcy Farg havoitded. ddnacoumintofoft blee hisgiparate
volune flow | ower pressure ratio, a small sized

hydr aressurep campartmssd, assagiatedngot Hbepwsipring force
characteristics to be considerably flatter, makjing

the pagcunuidtor, fthemeffactive pisten areas for tensiring the
and | ess _expensive. Furthernore, it is preferably

possi BEING twespranaimelaien ase {uthes 1pcrepssdurand the
limting valves in the feeding |lines ar, to, us

di 1 errGAUIFRWISYSLER DISBEHER I$ drUBeonesissebly, lowered and
pressuyre cQ rtnents such that, if_requir

(i oD aHioRaa IS BTorersast iR & dreieqflepge. the

e posfdl IEpbERE: Ry RS HRa R Rgroved

requi rady Hhelferall hydraulic system becomes less sensitive.

Furthermore, on account of the higher volume flow/lower
pressure ratio, a small sized hydraulic pump can be used,
15 enabling the pump characteristics to be considerably
flatter, making the pump simpler from the technical point of
view, and less expensive. Furthermore, it is preferably
possible to use pressure control valves or pressure limiting
valves in the feeding lines or to use different hydraulic
20 pumps for the respective pressure compartments such
that, if required, a division and adaptation of the piston
forces of the damping, spring tensioning, and/or opening

pistons, is possible.

It can thus be achieved that the torque, required at the
25 output shaft for opening the doors, can be generated by

means of a damping piston and a cam arrangement,



25 out put shaft for opening the doors, can be
generated by neans of a danping piston and a cam

ar r angg9ae8e PQ2003089 PC -6 whereas the spring
tensioning work is generated independently therefrom
in the additional separate pregsure conpartnent.

Furt hernore, according to the invention, the door
operator s has associated a notor, preferably in the

ot or Vopiedh alhe oPpEE IhnSIARTCATGL P8y ifierated
or cosURBEPRngRR TR 30, e | PErURAR, seprate

door e C&%ﬂ[ﬁéﬁﬁ@i’(. expl ai ned 10 above, the

spring force accurulator is thus tensioned and, via
the drive mechanism a torque is generated for

accel gFgtthegnidve, deecordingt o thedseentiomritiengdar dperator
i nvention, the hydraulic punp pushes the hydraulic

oi Is | dadis fassodiptedansnofora preferatolyont thenshapeasoda direct
from one conpression chanber into the operating
chanbecurent loinde raltgnnasing coreempanatesnapy aofagsembly of
door operator. The stroke volunes of the conpression,.. .
chambepurTps, hhichnsiclversdhe RECessaEY i il VoA aspdftlon
chanbers of the door operator .are suitabl 20 .
coor diieattBe irBGUNied RIRSSUNRe ‘Uoﬁﬂ@reoﬂ@ tci/\'e NABER aPPREALING
chanber or chanbers, correspondi to, t he, doa .
openi MRS 1f heciFear| PPerBidy Ain reedy explained
COPreS8Lol. FH8DSing ok E8 AMAfBSr is thus tensioned and,
via the drive mechanism, a torgue is generated for

accelerating the door.

In this case, according to the invention, the hydraulic pump
pushes the hydraulic oil leak-free by means of a
15 proportional piston from one compression chamber into the
operating chamber or chambers (pressure compartments)
of the door operator. The stroke volumes of the
compression chamber of the pumps and of the operating
chamber or chambers of the door operator are suitably

20 coordinated in this case.

The volume in the operating chamber or chambers,
corresponding to the door opening angle, is practically
moved out of the compression chamber of the pumps only.
Therefore, hold-open and arresting functions are easy to

25 realize. Also the opening speed is very well controllable.



Therefore, hold-open and arresting functions are easy
to 25 realize. Also the opening speed is very well
cont r 3PP38PEC 2003089 PC -7 Furthernmore, according to
the invention, a fire- protection/releasing device is
provided such that the inventiye door operator can be
utilized also for fire-rated doors. The
fire-protection/releasing device is provided in 5

or der p&tﬁgp@ﬁg%ﬁteafc%hrggn&se{g-l aeki ng%t nfibg, a fire-

spindle o ydraul np, because erwmw se, in
t he e\fﬁ%‘t?éfionﬁ@i‘éési‘rﬁ}j | desricé hgs dagowvided d siath behat  the

abl e to close on account of the lack of oil flow The
rel eaghpentiow e®drsopcsatsedapebecentilives epsoafdrnfre-tated
hydraulic circuit of the door operator and an

unpr ez eThe dserpatectibafteleasing hdewiogsiingpravideel in
door operator. Preferably, the rel easing device is

f osnedrdert tee comapensate farotha galf-eckiag whithe spindle of
operates according to the cl d- ci j t i nci pl

e hony e o oSt oihegise. It 1" et o
en ized. If . | t [ li ed, [
e ke 8 G0 SERIGp ot pber R 18" HRe on
I nt . .

exanpl AR Ab RS JBEE S ST o al ar m syt ems,

narual push-buttons or only by power failure. 20 The

oil v ne_in_the o L S :
corpar {HEnte S iiacagkEe IFJEPERT BRMERTAE oPerating
reser vl n r ] i

s9 ng V4B BEELIE e Rt pbRTaR 4 8h difressurized

mechani=3@rybit E/4Mber of the housing of the door operator.

Preferably, the releasing device is formed in the shape of a
solenoid valve, which operates according to the closed-
circuit principle and is only closed when its electromagnet
15 is energized. If no voltage is applied, a return spring

pushes the solenoid valve in an open position.

interrupting the supply voltage is performed for example by
smoke detectors, fire alarm systems, manual push-buttons

or only by power failure.

20 The oil volume in the operating chambers or pressure
compartments of the door closer can thus flow into the
reservoir chamber and, through the action of the spring
force accumulator on the door closer mechanism, in each

case the door can be closed automatically.



case the door can be closed automatically. 2003089 PC
-8 The punp spindle including the associ ated

pr opor0dans8lPC pi ston, which remain in the open
position in such a case, wll| be returned to their
initial position by the control_of the inventive door
operator, once the regular ope?%iing 5 conditions are
re-established. Prior to an opening operation, the

sol engtd_val ve w . b h I t :

dri veOIiLrﬁeo Hé‘ffpt 5%1@% 'ﬁ{‘)ﬁ]ﬁﬁgsm‘%egf’%%{&%ét%gpgérgtmlona!
hydr ayl:] i j he i ka0l

resul :Bééfon 't W%Qdﬁm?ﬁﬁllﬂg@{/ear%jéﬁﬁpo g‘l :grtf@gntal \(/:gse,
door r ' [ fiapidl it

wel 1 . R BEYSILISY (e REr (B SISTRIPEYRRE Sotfrol of the
char aGhgehfioe bgoore opetator h%rﬁsé/amhégeﬁegt;w{lar operating
i nexpensive punp can be utilized, because the punp

sek- Ucdrsdisiond are Teeestatbishedl | ows for a | eak-free
enbodi nent and has a | ow noi se operation.

Furthernore, a conpletely variable, controll able )
openi ferioputos ananpaning operatiose e sal@popbsglyeewill be
The inventive door operator is suitable for the ,

smal | edosedr dke theoloanisoland thehdpivesdr esdando tuild up
optimal for arresting 20 functions agnd hol d-open

const fRIESSEHE. 1nh&hae@&ﬁfaﬁﬂgclwarr@tﬁ&twféwt of 'the door
advant ageous further devel opnents of the invention.

Furt he@PRIABT s, features and advantages of the

invention wll becone apparent fromthe follow ng
del%cr' ti'sopeglf,tltg in the additional advantage that the inventive

door operator is suitable for fire-rated doors as well.

Thus, the inventive door operator is characterized by the
following advantages. An inexpensive pump can be
utilized, because the pump set-up is simple. The pump
15 allows for a leak-free embodiment and has a low-noise
operation. Furthermore, a completely variable, controliable
opening course and closing course are made pbssible. The
inventive door operator is suitable for the smallest stroke
volumes and high pressures and it is optimal for arresting

20 functions and hold-open constructions.

The dependent claims feature advantageous further

developments of the invention.

Further details, features and advantages of the invention

will become apparent from the foliowing description of a



2003089 PC -9 preferred enbodi nent exanple, reference
being nmade to the drawing. The only Figure of the

dr awi 2§03P88REWs an i nventive door operator 1, which
in particular my be executed as a swing 5 door
operator. The door operator 1 s a drive unit 2,

whi ch, via an output shaft 9, can be coupled to a
door, not illustrated in the Figure, for exanple via

e aRrsRota ShPEAIFETR Bk, Teabiones EMREmade to

Furth HEDH Eaw door operator 1 has a notor 3 as well
as, 3|sposedﬁﬂﬁ the housing 13, a spring force

accurmul ator 4, which is coupled to the notor 3 and to

the driiye oyt FRyurs ofiehectieawing thehowsran inienbiveodoor
3is in driving connection with a hydraulic punp 5.

I n t heypétater ratwhich in gartidutemmay be executad amia swing
punp 5 are flange nounted to the housing 13. However, .
the nuoor Dperatohe Thangosr neperatati dp aegravat enjt 2,
or they may be integral with the housing. The notor

3, vi avhigh,hyiaraol oufpiiusiall fngas be cau ﬁﬂF tua goor, not
line 22, is in _hydraulic 20 connection with a pressure.
conparilivstiated infhen FigureJos@xaaple yigre legel ad a Slide
force gccunmu| ator 4..Via a second _hydr.aulic. |{ne 23

the' mlEANBCRIN AT BeIrBernThaydrdt watt 2 R dfshosed
connection W th a pressure conpartnent 6, which is
associ'Qt%@ql@mﬁe.]gfi ve unit 2. This disposition

allows to 25 divide the required pressures or forces

for, oRefiReri¥ie?dRe 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 to the drive unit 2.

As depicted in the Figure, the motor 3 is in driving
connection with a hydraulic pump 5. In the illustrated
15 embodiment, the motor 3 and the pump 5 are flange-
mounted to the housing 13. However, the motor 3 and the
pump 5 may be disposed separately or they may be
integral with the housing. The motor 3, via the hydraulic
pump 5 and a first hydraulic line 22, is in hydraulic
20 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

25 divide the required pressures or forces for opening the door



2003089 PC -10 and for tensioning the spring force
accunul ator 4, which in the exenplary case has a
conpr e¥983WA PSpring 12, resulting in the advantages
expl ai ned at the beginning. In the enbodi nent
illustrated in Figure 1, the dﬁive unit 2 is 5 forned
as a camdrive. This camdrive fas a cam disc 8,

whi ch is disposed on the output shaft 9. The cam di sc

S SBRUTHF SeHBIEYE SR OB SRR i i
out puelgkiniol) oSS ADSCaRIREESIS SRS A2 dethling

StrUCtiHWﬁé’édK/BﬁtQ%éé'@aﬂa_irﬁ’é’@rateﬂh%slgégﬂfni .40 38 720

C2, the content thereof 'being 1 ncorpolrated herein as
di scl osure content of the present application. The

force |nres Bnslsodimenitlikustrated idiBigesed! athe dittveoundt 2 is
is piston 19, which is supported in the housing 13

adjsac dormeadheapeesam aireepahisesamedriveehésraecam disc 8,
transm ssion roller 10 is disposed at an opening .

pi st orwhigsh usidispiosad kewitbe suppel sbaft 9.t hbenhocast iljsc 8
13 and adjoins a_conpartnment 20, which is separated

fr om tGROPEraiesanate tyce fine tvmpaissiont rollers 19 and 11,

tonei OHNIEh Bet@APOSST o BRldes g i PulidubsnaE and
the | 428  ORaCatapdatas; R e “SRESSURE donpdiiBmtiucture
T h RSB LR SO LK Tob b B3 BB ke
door closer of DE 40 38 720 C2, the content thereof being
incorporated herein as disclosure content of the present

application.

The force transmission roller 11 is disposed at a damping
15 piston 19, which is supported in the housing 13 adjacent

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

20 separate pressure compartment 7 via a separating wall 21,

As revealed in Figure 1, a spring tensioning piston 17,
which directly introduces the force for {ensioning the
compression spring 12 into the latter, is disposed in the
pressure compartment 7. The spring tensioning piston 17 is

25 connected to the opening piston 18 via a piston rod 24,



2003089 PC -11 which is passes in a seal ed manner
through the separating wall 21. Furthernore, Figure 1
shows 2083#89¢e end 14 of the spring 12 bears agai nst
a housing wall 15 of the punp 5, whereas 5 its other
end 16 bears against the sprinq1tensioning pi ston 17.
As revealed in Figure 1, this division into pressure
conmpartnents first of all results in the option,

(5ol onBPIEh i PESSRs, e SR MR nfiig thef8parating
real i zg4f g4 vision of the required pressures for

tensi oning the conpression spring 12 and for opening
the door, and to exploit at the same tine the

advantpgaperdree Kigureet wimwsithat dne tere desfilthei spring

the extrenely conpact design, as explained at the

begi nn Adears abaiistad housihgrwallcbhwfdhe pucop&eavhereas
installation in door profiles or frame profiles. As

Fi gur dtd othenseridirtth bearseagainstpiing springs tansioning piston
proportional piston 27, which is noved translationally

by mehAs of a spindle 26. The spindle 26 may be

provided 20 with thread pitches or executed as a
recirculating ball . sctew. Th

wi t houtSug &M ﬁdgéar, @rees] %g;[ﬁiﬁiﬁwéhgé%i{@sé?rﬁssure
el at | Gemparterts, it ahcf el dncthe TRANY arefrably
et Stou e LEIGHY SV LI SoRTat el (e R BR es,
PI St O 2tf@0 BP the like), to realize a division of the required
pressures for tensioning the compression spring 12 and for
opening the door, and to exploit at the same time the
advantages of the cam technology. A further result is the
extremely compact design, as explained at the beginning,

15 which allows for a completely concealed installation in door

profiles or frame profiles.

As Figure 1 shows furthermore, the pump 5 has a
proportional piston 27, which is moved translationally by
means of a spindle 26. The spindle 26 may be provided
20 with thread pitches or executed as a recirculating ball
screw. The motor 3, with or without upstream gear, drives
the spindie 26 itself. Preferably, a gear is utilized, because
of the relatively high torque and for reasons of positioning
accuracy. Preferably a spindle 26 with self-locking is used

25 for reasons of strength. The proportional piston 27 can be



2003089 PC -12 exactly actuated by neans of a

nmoni toring device for the angle of rotation. For the
cl osi rRgOIME®PEdUre, the notor 3 rotates the spindle 26
back, whereby the proportional piston 27 is noved back
5 as well, which action wll eqlarge a conpression
chanber 25, which is disposed'aafacent t he
proportional piston 27. The hydraulic oil fromthe

0 o5 U SRR o L ' ALEIENSS JaRd fortne

by ne f mﬁé% sure o0 building spring force
accunﬁ_@q%roﬁ. |[;ur'e 1 reveal s furthernore, that the
inventive door operator | is provided with a

fire gt agél @l&;‘s!r‘?ég md&jur@?\th@en?&orv@imatés the spindle

exenplary case is d as a solenoid valve. In the

exenplzg Hards %héh@b?ﬁh@pid@oﬂﬁ)ﬁ@l%iﬂoﬁ&? $s thepededack
in the second hydraulic |ine 23 between the pressure

conpardgrenell 6wirichaactierr will endargeea asmprebsicn ichamber

unpressurized and in which the drive unit 2 is )

di spoHl whicheisi tisposed eatljacendi thenpropoviorsal pisipn 27.

other unpressurized reservoir chanber of the housin

13 of The aractic opiérfrosn 1hes pesssliee CaOpavkipepts or

-13- List of References 1 door gper.at 2 dri it .
operating chambers 6 and 7 of the door“o\pggrélJ or 1 is
pushed back into the pump 5 by means of the pressure

10 building spring force accumulator 4.

Figure 1 reveals furthermore, that the inventive door
operator 1 is provided with a fire-protection/reieasing
device 28, which in the exemplary case is formed as a
solenoid valve. In the exemplary case, the releasing device
15 28 is disposed in the second hydraulic line 23 between the
pressure compartment 6 and a reservoir chamber 28,
which is unpressurized and in which the drive unit 2 is
disposed in the illustrated embodiment. However, any other
unpressurized reservoir chamber of the housing 13 of the

20 door operator 1 is suitable.



3 nmotor s 4 spring force accunulator 5 hydraulic punp
6 pressure conpartnment (drive unit) 7 pressure
conpar20A309¥8 PCspring force accunulator) 8 camdisc 10
9 output shaft 10 force transm ssion rollers 11 force
transmssion rollers 12 conpr%ﬁsion spring 13 housing
is 14 end 15 housing wall 16 efid 17 spring tensioning
pi ston 18 opening piston 20 19 danping piston 20

e 4 B RFRIEPEE ¢ i e 25 24 piston’rod 25
conpressi on chanber 26 spindle 27 proportional piston
28 relfasiqgogsgbégah%p 29 reservoir chanber
2 drive unit

motor
spring force accumulator
hydraulic pump
pressure compartment (drive unit)
pressure compartment (spring force accumulator)
cam disc
10 9 output shaft

10 force transmission rollers

11 force transmission rollers

12  compression spring

o ~N O oA W

13  housing

15 14  end
15  housing wall
16 end

17  spring tensioning piston
18 opening piston
20 19 damping piston
20 compartment
21  separating wall
22 first hydraulic line
23  second hydraulic line
25 24  piston rod
25 compression chamber
26  spindle
27  proportional piston
28 releasing device
30 29 reservoir chamber



2003089 PC -14- Patent clains 1. A door operator (1),
in particular a swng door operator, - wth a drive
unit @29308%RLch can be coupled to a 5 door via an

out put shaft (9) and is disposed in a housing (13); -
with a notor (3) being in drivijpg connection with the
drive unit (2), and - with a spring force accunul at or
(4), which is 10 disposed in the housing (13) and is

coupl ﬁ%ﬁeﬁ}teé%rﬁﬁ?tor (3) and the drive unit (2);

chara hat - a hydraulic punmp (5) in the
shape of a proportional piston punp is provided,

which 4s 15 im @bbriGgerstarect), o watidiiar nat swir@) door
and is in hydraulic connection with a first pressure
conpartnment (@peragonci ated to the drive unit (2),

and with a separate at | east second pressure

conpartnment (7), associated to the 20 spri n% force
accumul ator (4) witls awdriveasinitc 62}, awhigh £an bepgoypled to a
fire-protection/rel easing device (28) whi ch |.s i

di sposed bet weelQOF ﬁ@eﬁ@t@‘d@@@?@gd%@n%ﬁ d‘3posed Ina

housing (13);

- with a motor (3) being in driving connection with
the drive unit (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);

characterized in that

- a hydrauiic pump (5) in the shape of a

proportional piston pump is provided, which is

15 in driving connection with the motor (3) and is
in hydraulic connection with a first pressure

compartment (6), associated to the drive unit

(2), and with a separate at least second

pressure compartment (7), associated to the

20 spring force accumulator (4), as well as

characterized

- by a fire-protection/releasing device (28),

which is disposed between an operating



hydraulic circuit (25, 22, 7, 23, 6) and an
unpressuri zed reservoir chanber (29). 2. A door

oper at29P38dr ding to claim 1l, characterized in that
the drive unit (2) is formed as 5 a camdrive, which

has a cam disc (8) disposed on 1t5he out put shaft (9)
and two force transm ssion rollers (10, 11), which

are di sposed on both sides of the output shaft (9)

and bear on cam . he [ .

door operat or ac?’%?h‘g&té%%éfwg%(gﬁ’ 2]‘5(’) %) ’%nd an
characterized in i | i€ BHAGHR I

(4) has a conpressi o{r?sgsgl?l!zn%g:r E%m\/{ﬁlﬁch WH?E.(%%ZT end
(14) bears against a housing wall (15) and wth the

other 2nd (16)Aagajgst apperatdy t epsdording 16 pickhien 1,
(17). 4. A door operator according to any of the

preceding cl aily@ractenzad iehthatcther driee umitt(Bats formed as
pressure conpartment (7) associated to the spring

fosce accunulaatecam(dyives whighpdms adjcacendisthéS s plispgsed
20 tensioning piston (17). 5. A door operator o
accordi ng to any the oukpuirshalii(9y and dwes farastransmission
characterized in that the spring tensjoning piston |
(17) is connedodersi(d0a 1thrinbiah agedisposed onobath sides
openi ng pi ston

8) of 25 the, drive ynit (2), the
openi ng pi st orpfgé'g C&HPWiS‘f@afid@gO%@Hﬁ@eaaégn cam paths of

the cam disc (8).

10 3. A door operator according to claim 1 or 2,
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

15 piston (17).

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

20 tensioning piston (17).

5. A door operator according to any of the preceding
claims 1 to 4, characterized in that the spring

tensioning piston (17) is connected via a

connecting part (24) to an opening piston (18) of

25 the drive unit (2), the opening piston (18) carrying



one force transmssion roller (10) of the force
transm ssion rollers (10, 11). 6. A door operator
accor @Pe¥g8? BCany of the preceding claims 1to 5
characterized in that the pressure 5 conpartnment (6)
associ ated to the drive unit (2) is disposed adjacent
a danping piston (19), which carries the other force
transm ssion roller (11) of the force transn1SS|on

151,010, Hip tich SR TPt gror

of the preced alns ara

that the pres r separated froma
ggﬁsﬁﬁ% {ITRIYS 1@ 1$),

conmpart nent ( e hou5|ng (13),” acconmobdati ng
the drive unit (2), by nmeans of a fluid-tight

separ @.i ng walA dobh) opepathr dccoadingper ahyrofthw pdeogding

to any of the precedlng clains 1 to 7, characterized

in that the niaimé3] tios5, fchamsttesized a*ntthrahahl"nen@ressure
current or direct current mcro-notor.

operat or accorapmgpartmeny (6 aswmabedrﬁonthezdrwe @it (2) is
characterized in that the hydraulic pu

transl ati onal Idisposesl adinepdt @ &ﬁi’ﬂpﬁ"gtl@ﬁtomgfg) which
whi ch cooper at es mnth a splnd 26 which. is
rotatably driaairigs the qr trasEossiee [O.Lberlbﬂ) of

o, “char act er | 268 farce 'aé‘ﬂshﬁs%%bﬁémé%ﬁgfdp. fon '°
7. A door operator according to any of the preceding
10 claims 1 to 6, characterized in that the pressure
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).

15 8. A door operator according to any of the preceding
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 claims 1
20 to 8, characterized in that the hydraulic pump (5)
has a translationally movable proportional piston
(27), which cooperates with a spindie (26) which
is rotatably driven by the motor (3).



(27) is disposed adjacent a conpression chanber (25),
which is in hydraulic connection through a s first
hydr a®00¥8piPGe (22) and a second hydraulic line (23)
with the pressure conpartnment (7) associated to the
spring force accunul ator (4), 1§nd with the pressure
conpartment (6) associated to the drive unit (2). 10
11. A door operator according to any of the clains 1

(28) 1975 mede A" SRR, AFERIAMG 3D Ay € claims 1
char acter | ed provsHEraClofzetih M e propbribnal piston

i s provided, i i ' i ampr mema
(20) for the gdrzyggsucﬁls?b%%@g%%w?n%t errregigggde mber

conpar t ment  of(28h)e iaiehi ihlaxdradjiaceonnebeimmmgh a

pressure conpartnent (7). 13. door operator

aceor di ng to dirgt biydraaliprizee @2y anzbacsecond hydraulic line

characterized in that several pressure conpartnents

corr espondi ng (23)t hawiphesdbee pregsarenergampariment  (7)

including the associated separating wall (21) cap be

connected i n @gsagiated to the spring force aocumupator (4),
and with the pressure compartment (6) associated

to the drive unit (2).

10 11, A door operator according to any of the claims 1
to 10, characterized in that the releasing device

(28) is formed as a solenoid valve.

12. A door operator according to any of the claims 1

to 11, characterized in that a hydraulic damping

15 device is provided, which is disposed between a
compartment (20) for the drive unit (2) and an
intermediate compartment of the housing (13)

adjacent the second pressure compartment (7).

13. A door operator according to any of the preceding

20 claims, characterized in that several pressure
compartments corresponding to the pressure
compartments (7) including the associated

separating wall (21) can be connected in series.



