2003025 PC Title: Door operator, in particular sw ng
door operator Description The invention relates to a
door OPABERRC in particular a s sw ng door operator
according to the generic part of patent claim1l. Such
a door operator is known from DE 295 21 068 Ul. An
overhead door closer with slide rail |inkage is known
from Ditleo 38D0xr Gperatoehirh particudardivittguibbr
allowing for io an optimum door moment curve and a
confortable oPpexaion. In principle, this overhead
door closer would therefore be suitable as a door
operatQr as.well: however, experinents, conducted
during 'EgﬁFﬁb of the invention, have shown that
applying oil pressure to the drive unit 15 results in
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for t hofi ng the spring force accumulator of such a

door 20 cl oser, whereas only about 25% of the output
capacity needs to be delivered by the system for

accel eBathng ddsr aﬁé?’étor% kiowd froht BRE BYE He8504C An

to keep the narro
overhead door closer with 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 comforiable
operation. In principle, this overhead door closer would
therefore 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 resuiting movements of
stroke/rotation and repeated stroke. Since about 75% of
the output capacity to be developed is required for
tensioning the spring force accumulator of such a door
20 closer, whereas only about 25% of the output capacity
needs to be delivered by the system for accelerating the
door. As it is furthermore desirable to keep the narrow
structural shape of such a door closer for door operators as
well, the dimensions of the structural components cannot

25 be adapted to the extreme high loads. Thus, although



ral shape of such a door closer for door
gégrgigrg as aell, the dinensions of the structura
conpon@¥i3e2gB@not 25 be adapted to the extreme high
| oads. Thus, although 2003025 PG -2 functionally and
techni cal |l y advant ageous, the known overhead door
closer is not suitable as a door operator. Another

swi ng flnctiopahwt and s t@@nmeﬂryorr?aﬁaﬁ%nggﬁué%th@é-known

This swi ng door operator has an el ectro ani ca
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gear and with a subsequent power transm ssion unk}t

h nected door. The power transm ssion u
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overl appj ng. the former, which spindle is
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oper atanop BREIEEC UL SHRRIN B ARG fam o ierarwhich
of patgpindiéaisn donWibshveRy Afd HIHiIVER SUMELEY 1o a
10 toothed rack. Although this swing door operator can be
installed concealed, the door moment curve is not as
optimal as with the above described door ciosers 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 to provide
a door operator of the species indicated in the generic part
of patent claim 1, which can be installed completely
conceaied within the door profile or frame profile, and does

20 not require any special construction of the door installation.
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 the door

profile or frame profile and thus aliows for a total integration
25 with the door system.



conceal ed within the door profile or frane profile,
and does 20 not require any special construction of
t he do@po3pes®al | ation. This problemis solved by the
features of patent claim1l. On_account of its conpact
structure, the inventive door oOperator allows for a
concealed installation within the door profile or
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the i nit pbeaiblen in cormon narrow door profiles is
possible. As an advantage, neither special door
nor any special constructions, which would
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10 operator, a direct introduction of power via the piston for
tensioning a spring force accumulator is possible, allowing

to operate the closing of the door without any other
additional auxiliary energy. Such a door operator is thus
unconditionally suitable for fire-rated doors. Therefore, the

15 possibility is given of avoiding unnecessarily loading the
mechanical structural components. As the hydraulic pump

of the inventive door operator is in direct hydraulic
connection to the piston and to the spring force
accumulator, a direct pressure application and thus a direct

20 introduction of force into the spring force accumulator is the
result, whereby the pre-tensioning of the spring force
accumulator is accomplished. By this measure, the
disadvantages explained at the beginning are completely

eliminated.

25 The inventive door operator further achieves avoiding

unnecessary stress on structural components, load on



is possibility is given of avoiding unnecessarily

| oadi ng the nechanical structural conponents. As the
hydr auk@302aR® of the inventive door operator is in
direct hydraulic connection to,the piston and to the
spring force accunulator, a dlrect pressure
application and thus a dlrect 20 introduction of force

into tbeasings)gahdr amyadossubat accosint hef fh@ﬁéht or loss of
wher eby the pre-tensioning of the spring force
accunuefficiency. acconplished. By this nmeasure, the

di sadvant ages expl ai ned at the beginning are

conpletel elln1gated 25 The inventive door operator
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bypassed.

10 Through provisioning the pressure  compartment,
associated to the spring force accumulaior, and a
preferably provided specific hydraulic control, such as
through the use of a solenoid valve, further hydraulic
functions such as hydraulic hold-open or hydraulic closing

15 sequence control are made possibie.

Advantageous further developments of the invention are

set forth in the dependent claims.

Further details, features and advantages of the invention
will become apparent from the following description of

20 exemplary embodiments, reference being made io the
Figures, in which:

Figure 1: shows a diagrammatically slightly simpiified
basic illustration of an embodiment of an

inventive door operator,



10 Through provisioning the pressure conpartnent,
associated to the spring force accumulator, and a
pr ef er 2903025FP6vi ded specific hydraulic control, such
as through the use of a sol eno_ich_ va! ve, further
hydraulic functions such as hydraulic hol d-open or
hydraulic closing 15 sequence control are nade
possi bIFguma\Rint agehavs uet hiep deiesy opreNtHe ofobhe operator
invention are set forth in the dependent clains.
Further details, f&Qoordingia Fgueatiages of the
invention wll beconme apparent fromthe fol Ifovw ng
i p&.ion o 0 exenpl ary enbodi nents, reference _ _
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|1 ust sHdRY iMeMmIS&F.SThe drive unit 2 is disposed in a housing
13.

10 Furthermore, the door operator 1 has a motor 3, as well as
a spring force accumulator 4, which is disposed in a
housing 13 and coupled to the motor 3 and 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
15 embodiment, the motor 3 and the pump & are disposed
separately at the housing 13; however, they might be
flange-mounted to or integral with the housing 13. The
motor 3, via the hydraulic pump 5 and a first hydraulic line
22, is in hydraulic connection with a pressure compartment
20 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 hydraulic compartment 6,

which is associated to the drive unit 2.

In the embodiment illustrated in Figure 1 and 2, the drive
25 unit 2 is formed as a cam drive. This cam drive has a cam

disc 8 disposed on the output shaft 9, which passes



for exanple via a lever 21 and a slide channel with a
sliding nenber. The drive unit 2 is disposed in a
housi ngoo3035 PG0 Furthernore, the door operator 1 has a
notor 3, as well as a spring t%[ce accumul at or 4,
which is disposed in a housing 13 and coupled to the
nmotor 3 and the drive unit 2. As revealed in Figures
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10 tensioning piston 17. As, in this embodiment, the force
transmission rollers are aligned towards the centre of the
axis of the door operator 1 and secured to the cam plate

assembly 18, the distance between them remains constant.

As revealed in Figure 1, a spring tensioning piston 17 is
15 disposed in the pressure compartment 7, which piston
induces the force for tensioning a compression spring 12
directly into the latter. The spring tensioning piston 17 is
connected to the cam plate assembly 18 via a piston rod
19, an introduction of force into the piston rod 19 being
20 likewise carried out during application of forces within the

pressure compartment 7.

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

25 fensioning piston 17.



two force transmssion rollers 10 and 11, which are
di sposed on both sides of the output shaft 9 on a cam
pl ate 2884R@ABCy 18 and bear on different cam paths of
the cam5 disc 8. Through rotatixng the output shaft 9,
the conpression spring 12 is tensioned, because the
piston rod 19, which is connected to the cam pl ate

assenblAs Teyeated snsFiguresgh amd I%twrdlﬁésﬁnffﬁaﬂhté@&lremely
a

of the conpression spring 12 and is fastened to

spri ng CoMpactidesigy pixplainety atAhe lbegflhnmg, which allows
enbodi nent, the [orce transm ssion rollers are

al i gne E@A&QH@P siely crneealed irstatationtn tdeodguofiles or
operatg anggﬁecured to the camplate assenbly 18,

the di SAEPIANREen t hem remai ns constant. As

revealed in Figure 1, a spring tensioning piston 17 is

15 di sposed in the pressure conpartnent 7, which

pi ston induces the force for tensioning a conpression
spring 12 directly into the latter. The spring
tensioning piston 17 is connected to the camplate
assenbly 18 via a piston rod 19, an introduction of
force into the piston rod 19 being 20 |ikew se carried

out during application of forces within the pressure
conpartnent 7. Furthernore, Figure 1 shows that one

end 14 of the spring 12 bears agai nst a housi ng wall

15 of the housing 13, whereas the other end 16 bears

agai nst the spring



25 tensioning piston 17. 2003025 PC -7 As revealed in
Figures 1 and 2, the result is the extrenely conpact
desi gn2enspemPhied at the begi nning, which allows for a
conpl etely conceal ed installatign in door profiles or
frame profiles. 2003025 PC -8- List of References 1
door operator 2 drive unit 3 notor 5 4 spring force
accumulLisbof Referdiecésc punp 6 hydraulic conpart ment
7 pressure conmpartnent 8 camdisc 10 9 output shaft
10, 11 power transmission rollers 12 conpression
spring?13 houstiagr aperabor

2 drive unit
3 motor
5 4 spring force accumulator
5 hydraulic pump
6 hydraulic compartment
7 pressure compartment
8 cam disc
i0 9 output shaft
10, 11 power transmission rollers
12 compression spring
13 housing
14 end
15 15 housing wall
16 end
17 spring tensioning piston or damping piston
18 cam plate assembly
19 piston rod
20 20 oblong hole
21 lever
22 first hydraulic line

23 second hydrauiic line




is 15 housing wall 16 end 17 spring tensioning piston
or danpi ng piston 18 camplate assenbly 19 piston rod
20 20 8M3gpgyPa@ole 21 lever 22 first hydraulic line 23
second hydraulic Iine 2003025 PG -9- Patent claims 1.
A door operator (1), in particular a swi ng door

oper at or

- With a drive unit (2), which can be

coupl ePaterd claimm®r via an output shaft (9) and is

di sposed in a housing (13); - with a notor (3), which

is in driving connection wth the drive ynlt_(Z)“ and

- withla sprinf feare operaiar {1y in4partibilar Essmﬂﬂg door
coupled to the motor (3) and the drive unit (2) an

i s di sposed i n"OPREaWYusing (13), characterized by

10

15

20

- with a drive unit (2), which can be coupled to a
door via an output shaft (9) and is disposed in a
housing (13);

- with a motor (3), which is in driving connection
with the drive unit (2), and

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

characterized by

- @ hydraulic pump (5), which is in driving
connection with the motor (3) and is in hydraulic
connection with a hydraulic compartment (6),
which is associated to the drive unit (2), and
with a pressure compartment (7) which is

associated to the spring force accumulator (4).

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

transmission rollers (10, 11), which are disposed



- a hydraulic punp (5), which is in driving _
connection with the motor (3) and is in hydraulic 15
connecPtH25wWEh a hydraulic conmpartnment (6), which is
associ ated to the drive unit (2),_and wth a pressure
compartnent (7) which is associated to the spring
force accunul ator (4). 2. A door operator according to

claim1, 20 cbarbotlersided ofthidaiutphe sffHéfYS_szér‘id (Bar on
is formed as a camdrive, which has a cam di sc (8),
which is di spoasd paths e thet cam disg (8),9), and two

force transmssion rollers (1g, ;é), m?lfﬂ aret t

di sposgd 2003025 PC -10 on both sides o e out pu

shaml‘ot 9) and DeadOGh Openaini racesrding dam daim (B) or 2,

3. A door operator according . to claiml or 2,
characteri zgd charag rtZ}@d pthat the rspring fonice accumsilator

(4o = Comygosin spriga Uiz, g ab onc end

A door oper ot o aceBRal 13F: B8RS Haist"p ableing, Wald (15)

claim 1 to 3. af83%RA e 6fifer Bnbi"8haln £'5B3hY fensioning
piston (17).

4. A door operator according to any of the preceding

10 claims 1 fo 3, characterized in that the pressure
compartment (7) associated to the spring force
accumulator (4) is disposed adjacent to the spring

tensioning piston {17).

5. A door operator according to any of the claims 2
15 to 4, characterized in that the force transmission
rollers (10, 11) are disposed in a cam plate
assembly (18), which is connected to the spring
tensioning piston (17) via a piston rod (19).

6. A door operator according to claim 5,
20 characterized in that the output shaft (9) extends
through an oblong hole (20) in the cam plate

assembly (18).

7. A door operator according to any of the claims 1
to 6, characterized by a hydraulic control system,

25 which cooperates with the pump and the motor.




conpartnment (7) associated to the spring force

accunul ator (4) is disposed adjacent to the spring

t ensi orRPFAG2HPEt on (17). 5. A door operator according

to any of the claims 2 15 to 4., characterized in that
the force transmssion rollers (10, 11) are di sposed

in a c%m plate assenbly (18), which is connected to

the spling teAstoor mparisadbpacchding ' r i
(19). 6. A door qperggjor accordi ng q%?%fhawm%ﬁg?ﬁez;gr‘éoedmg
characterized claintsaf tohg, ochapatterizdd it MatKientstor (3) is
t hrough an obl gng hole (20) in the camplate assenbly
(18). 7. A dootoropedaeeranaltertiaiing currgnbbrtdiesct current
claims I to 6, characterized by a hydraulic control
system 25 whilHBr@#0@ierates with the punp and the

nmot or. 2003025 PC -11 8. A door operator according to

any of the preceding clainms 1 to 7, characterized in
that the nmotor (3) is forned as an alternating

current or direct current m cro-notor.



