2003026 PC -1 Title: Door operator, in particular swing door operator
Description The invention relates to a door operator, in particular to a
5 swing door opetP@B@Ré Rfccording to the generic part of patent claim 1.
Such a door operator is known from DE 295 21 068 Ul. An overhead door
closer with a slide rail linkage is known,from DE 40 38 720 C2, which has
a camdrive unit allowing for io an opti mum door nonment curve and a
confortable operation. In principle this overhead door closer would

therefore be suintE%e aspgHY er aq_melﬁigm%r swRIPE HBRR S

conduct ed during “course of the 1nvéntion ve shown that applying oil
pressure to the drive unpgpephtéesults in a very unfavourable transformation
of the hydraulic pressure in the resulting novenent of stroke/rotation
and repeated stroke. Since about 75% of the output capacity to be applied
is required for Desgriptiopn the spring force accumul ator of such a door
cl oser, 20 whereas only about 25% of the output capacity needs to be
delivered by the systemfor accelerating the door. As it is furthernore
desirabl e to keephehinventionw relates to @ daerpeperator, in particular to a

5 swing door operator according to the generic part of patent

claim 1.

Such a door operator is known from DE 295 21 068 U1. An
overhead door closer 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
therefore 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
15 results in a very unfavourable transformation of the
hydraulic pressure in the resulting movement of
stroke/rotation and repeated stroke. Since about 75% of
the ouiput 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 desirable to keep the narrow structural shape
of such a door closer for door operators as well, the
dimensions of the structural components cannot be

25 adapted to the extremely high loads. Thus, although



of such a door closer for door operators as well, the dinensions of the
structural conponents cannot be 25 adapted to the extrenely high | oads.
Thus, al t hough 22W®3026°PC -2 functionally and technically advantageous, the
known overhead door closer is not suitable as a door operator. Another

sw ng door operator is known from DE 197 36 496 C2. This swi ng 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

(P oMt ed dpicudhenposia  aRReIeraH:agsoRs i Gndin @
non- posi tivel y aggeRRskbl A6bY cfWUIR! Gk GBI A0Rdsh bBBKatdh though this

swi ng door operator can be “installed concea _ e door nmoment curve is
not as optimal as with the above descri bed door closers having the cam

technol ogy. Ther AhetReriswing tber dpactopis kioven dsemt DEEVIOT 660486 15

provide a door operator of the species indicated in the generic part of
patent claim1, @3 chisinsWing ndoel |egderatorpheselan @lectrainmdchanical t he

door profile or frame profile, and does not require any special
const ruct i onss of driveeudtpmwisight isnprovided with a drive motor and a gear
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 closers having

the cam technology.

Therefore, it is the object of the present invention to
15 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
profile, and does not require any special constructions of

the door system.
20 This problem is solved by the features of patent claim 1.

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

with the door system.



20 This problemis solved by the features of patent claim1l. On account of
Its conpact structure, the inventive door operator allows for a conceal ed
instal |l ati on wi t3903028 Fdoor profile or a frane profile and thus allows for
total integration with the door system 2003026 PC -3 Particularly the

installation in common narrow door profilgs I s possi ble. As an advant age,
nei ther special door profiles nor any speci al constructions, which woul d
interfere with the design 5 of the door system are necessary. Another

advant age T esul L8NR8 MMEABIAE $1ddMInFOTH AN emb%r?pagjfﬂggor

applicabiIiLy and 't TS possible to retrofit existin

systems with thegl ibjee door operator. Another advantage results from
the fact that, mnt@dfﬁe i nventive door io operator, a direct introduction
of power for tensioning a spring force accunulator is possible. Thus the

et commdne D e B ety shour
can be achi eved, specialoonsirgetions, eiichtwouldintesferar with the destginded. As
the hydraulic punp of the inventive door operator is in hydraulic
connection wi t hoh thepatcor gysienur areomeoasaaty, AMmather sadvastageed
results from an economical mounting combined with a wide
applicability and moreover, it is possible to retrofit existing
door systems with the inventive door operator. Another
advantage results from the fact that, with the inventive door
10 operator, a direct introduction of power for tensioning a
spring force accumulator is possible. Thus the possibility is
given of avoiding unnecessarily loading the mechanical
structural components, and a reduction of the required
operating pressure can be achieved, because larger
15 effective piston areas are provided. 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 direct introduction of power into the
20 spring force accumulator is the resuit, whereby the pre-
tensioning of the spring force accumulator is completely or
at least partially achieved. By this measure the
disadvantages explained at the beginning are completely

eliminated, because unnecessary losses are avoided.

25 The inventive door operator further achieves avoiding

unnecessary stress on structural components, load on



directly to the spring force accumul ator, a direct pressure application
and thus a direct introduction of power into the 20 spring force

accunul ator is timsemsrdt, whereby the pre- tensioning of the spring force
accurul ator is conpletely or at least partially achieved. By this neasure
the disadvantages explained at the beginning are conpletely elimnated,
because unnecessary | osses are avoi ded. 2%-The inventive door operator
further achi eves avoiding unnecessary stress on structural conponents,

| oad on 2003026 PC -4 beari and a galoss on of fr CtIO or | oss

of efficiency. BEEEhn@nafaﬂyé BPEQgUFggﬁgﬁﬁ Ppnéﬁt ci ated
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consequence, thepr‘s?a@rakeéésm}nfén%ﬁ;nm {RYeSpAng_toreericiupdraul i c

systemis | ess sensitive, o where re preC| e cont e door

operator can be %hgaﬂﬁdse%r !’fé}‘@ltl a ARy WéPU?Nﬂﬁ%ttb@éuéhﬁréqumrr equi red
at the output s t for opé&ning th doors can b enerat ed by
increased and, moreover, the required system pressure is
thus considerably reduced and the stroke volume is
increased. As a consequence, the control response is
improved and the overall hydraulic system is less sensitive,
10 whereby a more precise control of the door operator can be

realized.

It can thus be achieved that the torque required at the
output shaft for opening the doors can be generated by
means of a cam arrangement, while the spring tensioning
15 work is simultaneously generated in the separate pressure

compartment.

Through providing the pressure compariment, associated
to the spring force accumulator, and a preferably provided
specific hydraulic control, such as through the use of a
20 solenoid valve, further hydraulic functions such as
hydraulic hold-open or hydraulic closing sequence control

are made possible.

Furthermore, it is possible to realize a hydraulic opening

damping and to use differently built drive units.



means of a cam arrangenent, while the spring tensioning is work is

si mul taneously generated in the separate pressure conpartnment. Through
provi di ng the pr2¥s02&PConpartnent, associated to the spring force

accurnul ator, and a preferably provided specific hydraulic control, such as
t hrough the use of a 20 sol enoid val ve, fgrther hydraul i c functions such as
hydr aul i ¢ hol d- open or hydraulic cl osi ng séquence control are nade
possi bl e. Furt hernore, is possible to realize a hydraulic opening

Advant ageous © J#F@e&%&@a%é%‘eﬁ dEN s Gl TR IENETLRY @ ot er
of the dependent%H:é %I ecfH‘iéﬁ?F Pfj%éﬁe}?%ﬁéhy\ﬁﬁ%ﬁnﬁ%d advant ages of the

i nvention wl|l becdore’apparen rom scription of 5
exenpl ary enbodi nents, reference being made to the draw ngs, in which:

Figure 1: shows Rygirsr atalscbhtures abid lécﬁ)éﬁ’cb?’ése‘é)f s lifventiBpt ration
of an enmbodi ment of an 1nventive door operator Figure 2: shows a top
view on the doorwgipebateineaepp=teny front theefdliowing description of

5 exemplary embodiments, reference being made to the

drawings, in which:

Figure 1. shows a diagrammatically slightly simplified
basic illustration of an embodiment of an

inventive door operator,

10 Figure2: shows a top view on the door operator

according to Figure 1.

Figure 1 shows an inventive door operator 1, which in
particular can be executed as a swing door operator. The
door operator 1 has a drive unit 2, which, via an output

15 shaft 8, can be coupled to a door not illustrated in Figure 1,
for example via a lever 26 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
20 a spring force accumulator 4 disposed in the housing 13,
which accumulator is coupled to the motor 3 and to the

drive unit 2.

As revealed in Figures 1 and 2, the motor 3 is in driving

connection with a hydraulic pump 5. In the illustrated



Figure 1 shows an inventive door operator 1, which in particular can be
executed as a swi ng door operator. The door operator 1 has a drive unit 2,

_ which, via an ou2q®3e2§RCshaft 9, can be coupled to a door not illustrated

in Figure 1, for exanple via a |lever 26 and a slide channel with a
sliding menber. The drive unit 2 is dispoged in a housing 13. Furthernore,
the door operator 1 has a notor 3, as mel? 20 a spring force

accurul ator 4 di sposed in the housing 13, mhlch accurrul ator is coupled to

motor 315 in arPORGDEteSePolioley S oahfa M RO By e 1
illustrated 20038@&%%' ng“?% rpﬁ_msmghq yotwéwé\@pd {H’@y hg,fﬁgﬁgl 'P@ punp 5

are disposed at t’hey m ght’ be “di stt¥nct

f 1 ange- mount ed télsandﬂV figh 'e-MélbnfétPtélwsm'ﬂégﬂZéI withhhe Podssi 'I\Gsa the

hydraulic punp 5 and a“first hydraulic s line I's I n hydrau

connection W th Ther ﬁ‘ﬁ@ﬂyr@ enttse tiwiraufic ponsh 5 analsadwsatfﬂ,diMIlthe
spring force accumul ator 4. The first hydraulic line 22' may be provided

with a throttde BRe 22, aisedondydrdndid i cohneeti2®, with mat qpreskured t he
punp S are in hydraulic connection with a
compartment 7, which is associated to the spring force
accumulator 4. The first hydraulic line 22" may be provided
with a throttle 22. Via a second hydraulic line 23, the motor
3 and the pump 5 are in hydraulic connection with a
10 hydraulic compartment 6, wherein a compression spring 12
is disposed, and which compartment serves as a reservoir

volume.

In the embodiment illustrated in Figures 1 and 2, the drive
unit 2 is formed as a cam drive. This cam drive has a cam
15 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 on a cam plate assembly 18 and bear on different
cam paths of the cam disc 8. Through rotating the output
20 shaft 9, the compression spring 12 is tensioned, because
the cam plate assembly 18, via a piston rod 19, passes
through an internal compartment of a separating wall 24
and is aftached to a spring tensioning piston 17. As the
force transmission rollers, which, in this embodiment, are

25 aligned towards the centre of the axis of the door operator



I 0 hydraulic conpartnent 6, wherein a conpression spring 12 is disposed,
and whi ch conpartnent serves as a reservoir volune. In the enbodi nent
illustrated in FRUPERsPA and 2, the drive wunit 2 is forned as a camdri ve.
This camdrive has a cam 15 disc 8, which is disposed on the output shaft
9. The cam disc 8 cooperates with two force transm ssion rollers 10 and
11, which are disposed on both sides of the output shaft 9 on a camplate
assenbly 18 and bear on different cam paths of the camdisc 8. Through

: h 0 : : . :
because the can pPiF Sy " CaMMIERT e¥beTBl 15 HpedlanbR Clon an
I nt ernal CO”partB%ﬁye%k;%Fﬁﬁﬂ%?ﬂéhﬂﬁcW%%haﬁﬂ and is attached to a spring

. e

t ensi oni ng pi ston orce transmssion rollers, which, in this
enbodi ment, are 25 aligned towards the centre of the axis of the door

operat or 2003026AECreveadledr i ﬁgwrédﬂOat@priﬂgnwhgicming_sgi@ﬂom 8, the
di stance between themrenains constant. As revealed in Figure 1, a spring

Eﬁgsi gnng pi st owhigh d\nfecctg/ dntexddoes nthedpoesert Herpdersidringt ¢hei oni ng
npression spring 12 into the latter, is disposed in the pressure
conpartment 7 Thenymessgonespriog 1@ phiat dhellattar, is disposed in the
pressure compartment 7. The spring tensioning piston 17 is
connected to the cam plate assembly 18 via a piston rod
19, whereby, when applying pressure in the pressure
compartment 7, a subsequent introduction of power into
10 the piston rod 19 is also realized, which is guided into a
reception compartment 21 passing through a joint 20. The
joint 20 is disposed in a separating wall 24 between the
pressure compartment 7 and the reception compartment

21.

15 Figure 1 shows furthermore that in the exemplary
embodiment, one end 14 of the spring 12, via a spring
force adjusting device 25, bears indirectly against a
housing wall 15 of the housing 13, whereas the other end

16 thereof bears against the spring tensioning piston 17.

20 As revealed in Figures 1 and 2, the result is the extremely
compact design explained at the beginning, which allows
for a completely concealed installation in door profiles or

frame profiles.



- connected to the camplate assenbly 18 via a piston rod 19, whereby, when
applying pressure in the pressure conpartnent 7, a subsequent introduction
_ of power into io280RB26F&ton rod 19 is also realized, which is guided into a
reception conpartnent 21 passing through a joint 20. The joint 20 is
di sposed in a separating wall 24 between the pressure conpartnent 7 and
the reception conpartnment 21. 15 Figure shows furthernore that in the
exenplary enbodi ment, one end 14 of the spring 12, via a spring force
adj usting device iIlLectly against a housing wall 15 of the
housi ng 13, v\/nerlégést ?E?%ﬁ'j&d}%én 16 thereof bears against the spring
tensioning piston 17. 20 As revealed in Figures 1 and 2, the result is the
extrenely conpact design explai ned at the beginning, which allows for a
conpl etely concedl ed i nsggpréﬁn%ﬁt@h door profiles or frame profiles.
2003026 PC -8- List of Regl. s 1 door operator 2 drive unit 3 notor s 4
spring force accgnulatorgﬁSé%ﬂ%?

3

motor

5 4 spring force accumulator
5 hydraulic pump
6 hydraulic compartment
7 pressure compartment
8 cam disc
10 9 output shaft
10 force transmission rollers
11 force transmission rollers
12 compression spring
13 housing
15 14 end
15 housing wall
16 end
17 spring tensioning piston
18 cam plate assembly
20 19 piston rod
20 joint
21 reception compartment
22 throttie
22 first hydraulic line
25 23 second hydraulic line
24 separating wall

25 spring force adjusting device



5 hydraulic punp 6 hydraulic conmpartnent 7 pressure conmpartnment 8 cam
disc 10 9 output shaft 10 force transm ssion rollers 11 force transm ssion
rollers 12 conpeeseedPCspring 13 housing is 14 end 15 housing wall 16
end 17 spring tensioning piston 18 cam plate assenbly 20 19 piston rod 20
joint 21 reception conpartment 22 throttle 22" first hydraulic line 25 23
second hydraulic line 24 separating wal I 925 spring force adjusting device
2003026 PC -9-

26 lever



26 | ever 2003026 PC -10- Patent clains 1. A door operator (1), in

particular a swing door operator, - with a drive unit (2), which can be
coupled to a 5 @¥BP26/P@ an output shaft (9) and is disposed in a housing
(13); - with a nmotor (3) being in driving connection wth the drive unit

(2), and - with a spring force accumulator_(4), which is 10 disposed in
the housing (13) and is coupled to the ot or (3) and the drive unit (2);
characterized by - a hydraulic punmp (5), which is in driving connection

wi th the notor (g%ggﬂgégﬁg#ﬂ%hydraulic i's connection with a hydraulic

conpartment (6), a reservoir volunme, and with a separate,
seal ed pressure conpartnent (7), which is associated to the spring force

accunul ator (4).420 2. Aggj(altgsor]?o r@?@grsa(qqpriﬁi ﬁ%rfi@ufélaiamsjwingc%&(:t erized

in that the drive unit (
operator,

- with a drive unit (2), which can be coupled to a
5 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), 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 by

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

connection with the motor (3) and is in hydraulic

15 connection with a hydraulic compartment (8),
represeniing a reservoir volume, and with a

separate, sealed pressure compartment (7),

which is associated 1o 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), which is

disposed on the output shaft (9), and two force



" a camdrive, which has a camdisc (8), which is disposed on the output
shaft (9), and two force 2003026 PC -11 transm ssion rollers (10, 11),

~ which are di sposd®3 0 P®Bot h sides of the output shaft (9) and bear on
pat hs of the camdisc (8).
characterized in that the spring force acgunul ator

spring (12),

(16) against a spring i cfisyaphaionGanettand 17)), finitncans degbster

according to one of the pre

which, with one end (14), bears agai nst a housing wall
or against a spring force adjusting device (25) and wth the other end

characterize

cam

3. A door operator according to claim1l or 2,
(4) has a conpression

(15)

pressure  Compartient (7onasfeisied SOMHAIBIABU! Hhdfer(og aifd ami ahor (4

i s di sposed adj acent the spring

t ensi oni ng pi ston

means of a separating wagmn ?%?hs‘@fttheacéﬁi Hisd gg;)) with regard to a

reception conpartment (21) o
according to any of the clains 2 20 to 4,

3.

transm ssi on

10

15

20

he drive unit (
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) or
against a spring force adjusting device (25) and
with the other end (16) against a spring tensioning

piston (17).

A door operator according to one of the preceding
claims 1 to 3, characterized in that the pressure
compartment (7) associated o the spring force
accumulator (4) is disposed adjacent the spring
tensioning piston (17) and is sealed by means of
a separating wall (24) with a joint (20) with regard
to a reception compartment (21) of the drive unit

(2).

A door operator according to any of the claims 2
to 4, characterized in that the force transmission
roliers (10, 11) are disposed in a cam plate
assembly (18), which is connected to the spring

tensioning piston (17) via a piston rod (19).

5. A door operator
characterized in that the force

and i s seal ed by

5

I'n that the



rollers (10, 11) are disposed in a camplate assenbly (18), which is

connected to the spring tensioning piston (17) via a piston rod (19).

- 2003026 PC -12 620080200BC operator according to claim5, characterized in
that the piston rod (19) passes through the joint (20). 7. A door operator

according to any of the clains 1 5 to 6, characterized in that the punp

(5) is connected to the pressure conpartﬁ%ht (7) via a throttle (22)

di sposed in a line. 8. A door operator according to any of the preceding

BT TR S R et (e 6

alternating curr cro-
characterized in that the piston rod (19) passes
through the joint (20).
7. A door operator according to any of the claims 1
5 to B, characterized in that the pump (5) is

connected to the pressure compartment (7) via a

throttle (22) disposed in a line.

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

micro-motor.



