2003027 PC Title: Door operator, in particular sw ng
door _o r Description The invention relates to a
door gﬁ@&%ﬁ%?, in particular a 5 sw ng door operator
according to the generic part of patent claim1l. Such
a door operator is known from.BE 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
uni t Fiflew ngDiogdr | ©Peratvr, "UiR dgsartiontat @wiregandoor
a confortable operation. In principle this overhead
door cl oser woplegalteor therefore suitable as a door
operator as well; however, experinents conducted
during the course of the invention have shown that
appl y aftiptioiRessure to the drive unit 15 results in
a very unfavourable transformation of the hydraulic

pressure in the resu|ting, novenent of stroke/rotatipn
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20 onlﬁgﬁPgut 25% of the output capacity needs to be

del i vE y the systemfor accelerating the door. As
it is furthernore desirable to keep the narrow

Struckyy| gi&‘@gfp,p‘%rﬁg&cg RnB9M AIASSE 585 99968 1. An

opera mensi ons of e struc
CONMPORGRHIe58"#8br Rfoser 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 be
therefore 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 in the resulting movement 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 door closer, whereas
20 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 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 load. Thus, although



25 adapted to the extrenely high | oad. Thus, although

20030?@@599?8 functionally and technically
advan eous, the known overhead door closer is not

suitable as a door operator. Another sw ng door

operator is known fromDE 197 56 496 C2. This sw ng

door operator has an el ectronechanical 5 drive unit,
which is provided with a drive notor and a gear and
wi t h fusgtisealigntapdwaechracally s sdvaniaigedus, tthe known
connected door. The power transmnmission unit has a
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former, which spindle is non-positively and
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the d%&h%%bi‘nﬂl@rngg Hetich obk/bﬂ,afmggdm fapiner, which

requi re any speci al ctions o t he door

syst empidHie B HdPositioaly eshdy positivelyt warmetted to a

patent claim 1. On account "of its conpact structure,

the i nwethéederaldor Although 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. On account of their dimension, these

door closers need to be accommodated in special profiles.

15 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
profile, and does not require any special constructions of

20 the door system.
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 a total

25 integration with the door system.



operator allows for a concealed installation within a
door ﬂg@jﬁlp% or a franme profile and thus allows for a
t ot al i ntegration with the door system 2003027 PC
-3 Particularly the installation in conmon narrow door
profiles is possible. As an adyantage, neither

speci al door profiles nor any special constructions,
which would interfere with the design s of the door

syst erRariculagsetrainsiafiatiorein admntagaarecw tedrrmmfiles
an econom cal nounting conbined with a w de

appl i dalpossiplend it is noreover possible to retrofit

exi sting door systens with the inventive door

operator. Another advantage results fromthe fact
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of 20 efficiency. Through disposing a camplate

asgentdpyeratorh @ direct introduction of force for tensioning a
spring force accumulator is possible. Therefore, the
possibility is given of avoiding unnecessary stress of the

mechanical structural components.

At first the inventive construction allows for a very compact
15 design, and it is possible to directly utilize the major portion
of the total output capacity without redirection for pre-
tensioning the spring force accumulator. Therefore, there is
no unnecessary siress on structural components, nor load
on bearings, nor any loss on account of friction nor loss of
20 efficiency. Through disposing a cam plate assembly, with a
single cam plate being disposed in the largest diameter
range, a mechanical tension-compression connection is
created, which, in conjunction with the force transmission
rollers, allows to precisely guide the cam disc on the output

25 shaft. Through this structural measure, the disposition is



single cam pl ate being disposed in the | argest

di ametgpagskdege, a nechani cal tension-conpression
connection is created, which, in conjunction with the
force transmssion rollers, allows to precisely guide
the cam disc on the output 25 shaft. Through this
structural neasure, the disposition is 2003027 PC -4
particularly suitable for realizing hol d-open ]
f unct ipaticldarlyc suitadile efor realiving| hoald-open i umetions, or
providing preferably provided specific hydraulic
cont r gi@ntroadrrae-wheglige tctigrs.of a sol enoi d
¥alve, further 5 hydraulic functions such as

ree-wheel i ng,. hydraulic, hold open or h aul i c.
cl oo 1Y Rrvang BEA BRSO MR sBecti§Fdrtiic controls
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e invention I” "becone apparent fromthe follow ng
descrlﬁégﬁgﬂ@f exenpl ary enbodi nents, reference being

made to t 15 drawi ngs, in which: Figure 1: shows a
diagrammatically sinplified basic illustration of an

enmbodi Perthesfaore, i itvienpossibléots rerdize @ hydraulic opening

damping and to use differently built drive units.

10 Advantageous further developments of the invention are

the subject matter of the dependent claims.

Further details, features and advantages of the invention
will become apparent from the following description of
exemplary embodiments, reference being made to the

15 drawings, in which:

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

door operator,

Figure 2: shows a sectional top view on the door operator

20 according to Figure 1.

Figure 3: shows a vertical section through the door
operator according to Figure 1 in the area of the

cutput shaft,



Figure 2: shows a sectional top view on the door
operator 20 according to Figure 1. Figure 3: shows a
verti c3®EEG on through the door operator according
to Figure 1 in the area of the output shaft, 2003027
PC -5 Figure 4: shows an illustgation of the door
operator enlarged in scale, corresponding to Figure
1, in the area of the output shaft, and Figure 5:

shows P@urbwzst 'SHOWE dnt MieusieatiopresRt e Y abgefhtor

in scal corresponding to Figure 3, in the area of

the output shaf tenlBrgedeanlssaischmespeeitiingetodPigure 1, in
operator 1, which in  particular can be exeCuted as a

swi ng door oper gheraréédhef theapuipnerstiaft, antas a drive
unit 2, which, via an output io shaft 9, can be
coupled to a door not illustrated in Figure 1, for
exanplleigure & | alwwsae amd ilkustratienc ehniie 24dodirt roperator
sliding nenber 25. The drive unit 2 is disposed_in a _
hodsi ng 13. Fur t@i¥ARged, in seal@diorsespansing teakigure 3, in
notor 3, as well,_as is ring force accumul ator 4

di sposed in the th@u@ﬁ%o?éﬁ %ﬁ%&ﬁ shaftmul ator i s

coupled to the notor 3 and the drive wunit 2. As

Sgﬁ;g‘tmg ﬁ' %LHoew%’ atnh?nggﬁﬁ{/esdb%r' rép%r'aYérn%, which in

particular can be executed as a swing door operator. The
door operator 1 has a drive unit 2, which, via an output
10 shaft 9, can be coupled to a door not illustrated in Figure 1,
for example via a lever 26 and a slide channel 24 with a
sliding member 25. The drive unit 2 is disposed in a

housing 13.

Furthermore, the door operator 1 has a motor 3, as well as
15 a spring force accumulator 4 disposed in the housing 13,
which accumulator is coupled to the moior 3 and the drive

unit 2.

As depicted in Figure 1, the motor 3 is in driving connection
with a hydraulic pump 5. In this case, the motor 3 and the
20 pump 5 can be flange-mounted to the housing 13. Via the
hydraulic pump 5 and a first hydraulic line 22, the motor 3
is in hydraulic connection with a pressure compartment 7.
Via a second hydraulic line 23, the motor 3 and the pump 5
are in hydraulic connection with a pressure compartment 6,

25 which forms a reservoir volume, and wherein a



with a hydraulic punp 5. In this case, the notor 3 and
the 20 fung 5 can be flange-nounted to the housing
13. Vi280303E&PRydraul ic punp 5 and a first hydraulic
line 22, the notor 3 is in hydraulic connection with
a pressure conpartment 7. Via @ second hydraulic line
23, the notor 3 and the punp 5 are in hydraulic
connection with a pressure conpartnent 6, 25 which

for s rhBresYiI sERifdTa2 BNthangifig fardd BXEMmBatdh 4 is

conpressi on Spring e spri'ng Torce accumnul at or
4 1s disppaged. I n the enmbodiment illustrated in

Figure 1, the drive unit 2 is formed as a camdrive.
This camdrive has a camdisc 8 5 which is disposed

on t héndhiepemisbdirhedt iMstrated dn $agare chpiireadeivenwuntt 2 is
two force transm ssion rollers 10 and 11, which are

di spofetmad last & sadesirbfe.t hbiseamtdevarias amambeisc 8,
on cam paths of the camdisc 8. As depictedrin Fi gur
1, sa yphichy is alispesedy opi thenoutput shakhPenllagreaim wisc 8
i ntroduces the force for_tensioning.the c ressi on
spri ngoaPerates: with hvpeforcesti@ é%ﬁionnrﬁ[%S 10' 3nd 1,

e ik aRe Al SpBefuonsafhs s CERGEBRF3RsRg anc
Fod 16€apBrEaTeba el aeeamd¥ectnt 20, passes in
a sealing manner through the separating wall 20'.
As depicted in Figure 1, a spring tensioning piston 17,
10 which directly introduces the force for tensioning the
compression spring 12 into the latter, is disposed in the
pressure compartment 7. The spring tensioning piston 17 is
connected to the opening piston 28 and to a cam plate
assembly 18 of the drive unit 2, via a piston rod 19, which,
15 by means of the joint 20, passes in a sealing manner

through the separating wall 20'.

Furthermore, Figure 1 shows that one end 14 of the spring
12 bears against a housing wall 15 of the housing 13,
whereas the other end 16 bears against the spring

20 tensioning piston 17.

As Figure 1 reveals, this division of the pressure
compartments first of all allows for utilizing the advantages
of the cam technology, preferably through suitable
hydraulic controis (solenoid valves, throtties or the like).

25 The set-up between the spring and the cam drive is



Furthernore, Figure 1 shows that one end 14 of the
sprin 12 bears against a housing wall 15 of the
housi Boﬁg?Pcwhereas the other end 16 bears agai nst
the spring 20 tensioning piston 17. As Figure 1
reveals, this division of the pressure conpartnents
first of all allows for utilizing the advantages of
the camtechnol ogy, preferably through suitable

hydr aigitfe gl 'deSisivin! #8dslyvitliy edlows ot tdirsctoteridiening
like). 25 The” set-up between’the spring and the cam

dri ve ofsti2608pARgPCA- Turthier eresylt dectlisé vextrasnely yyompact
this allows for direct tensioning of the spring. A

f ur t hetesigsul expkained eat r éhel ybegirpiiog, debian makes a
expl ai ned at the begi nning, which makes a coppl et el
concedt@apleisyl cencemlech ialiasiosy in oo W@gﬁs of frame
profiles possible  Figure 2 shows a top view on the

doér GyeftesPossiBleording to Figure 1 in the area of

the out put shaft 9. This top view reveals that the

Lo RN BB, hekPen et oB e 1E88¢ SopRedor
D IS ERY BT B AR Bbrpledphg T
17 exitRag e FrrsamIg iR, Bl ot RS ol 70, 11
tensi oNGyRYRY 18n a cam plate assembly 18, which is
10 connected to the spring tensioning piston 17 via the piston
rod 19. Between the hydraulic compartment 6 and a
reception compartment 21, an axial pressure compensation

bore 17 extends through the piston rod 19 and the spring

tensioning piston 17.

15 Figure 3 reveals that the cam disc 8 is divided into two cam
discs 8, 8”, which are disposed towards each other and
spaced apart along a longitudinal axis L of the output shaft
9. These cam discs 8', 8" cooperate with two individual
roliers 10’, 10" or 11’, 11" of the force fransmission roliers

20 10, 11, correspondingly disposed towards each other and

spaced apart.

On account of this division, it is possible to dispose the
cam plate assembly 18 in the area of the largest diameter
D between the individual roliers 10°, 107, 11’, 11" and the

25 associated cam discs 8, 8”. This disposition is



Is Figure 3 reveals that the camdisc 8 is divided
into two cam_discs 8, 8", which are disposed towards
each P27 Ed spaced apart along a |ongitudinal axis
L of the output shaft 9. These camdiscs 8, 8"
cooperate with two individual _gollers 10 10" or

11', 11" of the force transm ssi on roIIers 20 10, 11,
correspondi ngly di sposed towards each other and

Space%cﬂ%ﬁﬁacgé%ug%otﬁﬁt @foﬁ@vsswewwge@t dlérnéter WIthout
possi bl e to dispose the camplate assenbly 18 in th

area dhet medesg ttodleanat thie fon rwomp’ammml 21,
rollers 10", 10" %5 ]J.g%nd the 25 associ ated cam

di scs stich &hat Tiies GXTG[]OSI dinoanskored 030 #1e RivoB-operator 1
advantageous in that it offers the |argest diameter
wi t howran ramaiscesafiegied. Enrtheenore, ﬁ&@@nteai dlSposmon
conmpartnent 21, _such that the exterior dinensions

the d@oigpebaneing steass iariencamaiplatecht the same 'time,

Furthe nor e, central dIS sition 5 avoi ds
T oo dhBrCatL it SParaIbI e Sl ors i ProtREaITSr the

pl ate aSﬁ%n nbly realizes a torsion protection for the
pi st orP? illustrated in Figures 2 and 3, the cam
pl ate assenbly 18 can be forned as an individual cam

Shﬁéﬁgéé}il*umf%ﬁgﬁ'fﬁeﬂéu?é%‘?n%@&%‘é%‘a@eeﬁbh% e rspmbly
by pai g caf BR!ismidd as AR indiiBLEN 5 gt ipged via

appropria

10 Figures 4 and 5 show an alternative embodiment wherein
the cam plate assembly is formed by pairs of bolts 18",
18" which can be fixed via appropriated bolt attachments.
The cam plates or the bolts form, in this case, a tension-
compression connection between the pistons. Springs can

15 be saved through this disposition. That is in particular a
spring for pressing the force transmission roller 11 against

the cam disc 8 via the damping piston 29.

Moreover, in this disposifion the lateral guidance of the
bolts 18" and 18 along the output shaft 9 or between the
20 cam discs 8 and 8" achieves a torsion protection for the

opening piston 28 and for the damping piston 29.

Furthermore, by utilizing nuts 30, which are disposed in the
damping piston 29 and loaded by springs 31, a clearance-

free disposition can be realized between the force



The cam plates or the bolts form in this case, a

t ensi qn- ressi on connection between the pistons.
Sprin§@°¥%ﬁgg5 be saved through this disposition. That

is in particular a spring for pressing the force

transm ssion roller 11 against.gthe camdisc 8 via the
danpi ng piston 29. Moreover, in this disposition the

| at eral gui dance of the bolts 18" and 18"' along the

out puttrheilisSiopr reiibreetOl el Y die dansdisc Bidadld 8”,
achieves a torsion protection for the opening piston

28 andgyitioout tisin@Epcam piateoas2@miblyc t hernore, by
utilizing nuts 30, which are disposed in the danping

pi ston 29 and | oaded by springs 31, a clearance- free

di spoSuthra cieamneedree aispositean is 1 giealebeoedifor an
PC -9 transm ssion rollers 10, 11 and the camdisc 8

and soptimal held-epenfuactan of sbeh=a s6M8.y. Such a

cl earance-free disposition is of great benefit for an
opti mal hol d-open function of such a drive. 2003027 PC
-10- List of References 1 door operator 2 drive unit

3 nmotor s 4 spring force accunul at or



5 hydraulic punp 6 pressure conpartnment (drive unit) 7
pressure conpartnent (spring force accunmulator) 8 cam
di sc i908027F&m di sc 8" cam disc 9 output shaft 10
force transmssion rollers 10" roller 15 10" roller
11 force transmission rollers 11' roller 11" roller
12 conpression spring 20 13 housing 14 end 15
housing wall 16 end 17 spring tensioning piston 25

18 ca Raferah 8' individual cam plate 2003027
PC -1?;E#gb€palr$§bcﬁ% ts 18"' pair of bolts

1 door operator
2 drive unit
3 motor
5 4 spring force accumulator
5 hydraulic pump
6 pressure compartment (drive unit)
7 pressure compartment (spring force accumulator)
8 cam disc
10 & cam disc
8” cam disc
9 output shaft
10 force transmission rollers
10 roller
15 107 roller
11 force fransmission rollers
11' roller
11" rolier
12 compression spring
20 13 housing
14 end
15 housing wall
16 end
17 spring tensioning piston
25 18 cam plate assembly

18’ individual cam plate



19 piston rod 20 joint s 20" separating wall 21
reception conpartnment 22 first hydraulic line 23
secon HVHF& ic line 24 slide channel io 25 sliding
menber 26 | ever 27 conpensating bore 28 opening

pi ston 29 danping piston 15 3Q4counter nut 31

cl earance conpensating spring D dianeter L

| ongi tudi nal axis 2003027 PC -12- Patent clainms 1. A

door opgrator F{g,} ofigblgarticul ar a sw ng door
operator, - with a drive unit (2), which can be

coupl efR’'t'o a pmd@cprbodtsi an output shaft (9) and is
di sposed in a housing (13); - with a notor (3) being
in drit®ng compistan eodwi t h

20 joint
s 20 separating wall
21 reception compartment
22 first hydraulic line
23 second hydraulic line
24 slide channel
10 25 sliding member
26 lever
27 compensating bore
28 opening piston
29 damping piston
15 30 counter nut
31 clearance compensating spring
diameter

L longitudinal axis



the drive unit (2), and - with a spring force

accunul 4), which is io0 disposed in the housing
(13) 5W§5$épéoupled to the notor (3) and to the drive
unit (2); characterized in that - a hydraulic punp (5)
is provided, which is in drivikfig connection with the
motor (3) and is in 15 hydraulic connection with a
hydraul i c conpartnent (6) representing a reservoir

vol umpgtart ¢idifng separate pressure conpartment (7),
which is associated to the spring force accumnul ator

(4), and 20 - in that the drive unit (2) is fornmed as
a caml. drive W tdoor aperatar e lgs seniparticLgar, avswing i goor

the area of the largest dianmeter (D) of a reception
conpart ment (@perator,he housing (13) 2003027 PC -13
for the drive unit (2), is disposed around the output
shaft (9). 2. A dgor operator cor Laim 1

di ng to
characteri zed-i Witha Ofiye Wity uﬁ’V}f"‘-‘(*gFaPsBPo?%Breéjsto a
5 a camdrive, ich .has a cam.di,.s , ich. | .
di 8posed on t he SQR"PYE %ﬂa?qc’fpt-@)s,héﬁh&@% M\I&T!ﬁ Bésﬁosed na
transm ssi on ro'hlo%rssinéij’S)}l)’ whi ch are di sposed

- 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 coupied to
the motor (3) and to the drive unit (2);

characterized in that

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

driving connection with the motor (3) and is in

15 hydraulic  connection with a  hydraulic
compartment (6) representing a reservoir

volume, and with a separate pressure

compartment (7), which is associated to the

spring force accumulator (4), and

20 - in that the drive unit (2) is formed as a cam
drive with a cam plate assembly (18), which, in
the area of the largest diameter (D) of a

reception compartment (21) of the housing (13)



on both sides of the output shaft (9) and bear on cam
pat hs camdisc (8). io 3. A door operator
accor&ﬁ&ﬁﬁ?gcclain1l or 2, characterized in that the
spring force accunul ator (4) has a conpression spring
(12), which with one end (14) ¢pears agai nst a housing
wall (15) and wth the other end (16) against a
spring tensioning 15 piston (17). 4. A door operator

accordi ng to anyppfthehelripeeagtit nN@), deadispdseéd &round the
characterized in that the pressure conpartnent (7),

associ ated to thatppt shaff ®ce accunulator (4), is
di sposed adj acent the spring 20 tensioning piston
(17). 5. A door operator according to any of the
claim2.1 to A cHaoict @peredor n Breordg f otke Cclaim 1,

transmission rollers (10, ) ,are di.sposed in.the ca
pl ate assenblcﬁqr@@fe,rié\ﬁgdﬁ%@téhﬁr@’é‘(éd"ﬂlg(éﬂbg Meg as
25 tensioning piston,(17) via i ston_rod

20630ﬁ7 PC - 148 §§nA \2@ U\H@P&ab SaBcoRE r‘FHézPlg@b Avhich is
5. , / . . i
Chrough o o fSpaspd o g coftilieRrast Qdcardl wjy Jorce
claims or 6.y 5 ehiaeheroRes {fo! A, WRidPEe disposed
on both sides of the output shaft (9) and bear on

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 (18} 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
compartment (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 claims 1
to 4, characterized in that the force transmission
roliers (10, 11) are disposed in the cam plate
assembly (18), which is connected to the spring

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



(10 11) have individual rollers (10", 10" or 11',

11"), W@iﬁ? gre disposed spaced apart in a

| ongi t'u |nar direction (L) of the output shaft (9)

and cooperate with associ ated, spaced apart cam 10
discs (8, 8") of the camdisc148). 8. A door operator
according to any of the claims 5 to 7, characterized

in that the camplate assenbly (18) has an individua
cam plGate (18'A. @ook daperater at accacdingli ntptoclaaim S,
of the clains 5 15 to 7, characterized in that th

cam pl at e ass@flftﬂrﬁlc’@llg?dh&’s thapihe pistep) fed ((ﬂg) extends
18"'). 10. eratogéﬁﬁgordlng to any of the

00r o
pr ecedi ng cIihH%UggﬁhFHB ed in that a clearance
conpensation is provided between the rollers (10,

(18) flor a dodr e ardheratpy AEdiPid i%aﬁzaeﬁﬁoﬁ or 6,
char act er | 71 ng LB $HEeqqt ﬁ?&' iR orReStrahsriRsion yollers
9 or 10. (10, 11) have individual rollers (10°, 10" or 171,
11”), which are disposed spaced apart in a
longitudinal direction (L) of the output shaft (9)
and cooperate with associated, spaced apart cam

10 discs (8, 8”) of the cam disc (8).

8. A door operator according to any of the claims §
to 7, characterized in that the cam plate assembly

(18) has an individual cam plate (18’).

9. A door operator according to any of the claims 5
15 to 7, characterized in that the cam plate assembly
(18) has a pair of bolts (18", 18"").

10. A door operator according to any of the preceding
claims, characterized in that a clearance
compensation is provided between the rollers (10,

20 11) and the cam disc (8).

11. A cam plate assembly (18) for a door operator,
preferably a swing door operator, characterized
by at least one of the characterizing features of
the claims 1,2, 5,7, 8, 9 or 10.



