2004012 PC Title: Door operator Description The
invention relates to a door operator consisting of
several conponents, such as nechanical, hydraulic and
5 el ecdP#¥ZPAri ve systens, and/or one or nore

housi ngs, the conponents bei ng connected to each

ot her. A swing door operator having an

el ectromechani cal drive wunit is known from DE 197 56
496 CITitieii s ddog aperataper at or has an open
construction wi thout a closed 10 housing, whereby the
indivhSuaI conponents are affixed one after the other
to a dS@SCTHPHOR or to a covering, which in turn can
be flush-nounted in the door |eaf. Thus the gear and
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e coraval pPTEnehls sHef RS HiSefnRt, BYelli)and
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that t j s it itHgrt h
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di anet er conmponents, or that one 20 of
the conponents, as illustrated in this

st at e-Af siviteg addoer idpergitot ¢RAlingnanaeksstrd@chaieal drive

di aneter than the hole dianeter of the flange

conneatmignis knowrddromo DEVEOZBHAVE P2ace Tis swing door
nmounting the screw heads and/or nuts. In case there

are adoperaboul haspanenopehorcensiwdotian ywitheugned elsed
drive, e.g. a closer spring with a housing, |ong

drioveshausing;r whayeby rthenhirdivicluah cesnpetenisi arenaffixed

devi atci)r?g a?fftetE I‘Eﬁe %%%gclzltg alaD Cc::over plate or to a covering, which

in turn can be flush-mounted in the door leaf. Thus the gear

and the drive motor are flange mounted to the cover plate

via a bearing support. If greater torques are required, the

15 exterior dimensions of gear and motor are considerably

larger than illustrated in Figure 1 of DE 197 56 496 C2. The

flange connection used therein between the gear and the

cover plate requires that there is either enough space

outside the diameter of the drive components, or that one

20 of the components, as illustrated in this state-of-the-art, in

at least one area, has a smaller diameter than the hole

diameter of the flange connection, in order {0 have enough

space for mounting the screw heads and/or nuts. In case

there are additional components for a modularly designed

25 drive, e.g. a closer spring with a housing, long drives are

created, in which an undesired positional deviation of the



-t axes may lead to a premature failure of the overal

drive. Another disadvantage of this state-of-the-art

is that a closer spring can not be used as an

addi ti 8¥4P1DFCal ternative structural conponent to the

shown conponents, because 5 thegarising forces can not

be accommopdat ed by the covering. Wen using a

conventional cast housing, which is usual for door

oper at 8Kes Ml ilagd| tme psearatuge failare dof memémlhdrwe

ext end  neay | ver, the overall door length. Wt t he

di mnswkﬁgdﬂﬁadt{amﬁgﬁ 58 thifs staleaef- Bne-rart ishabarcloser

a io complete nnunt{ of the dr|ve§¥§ on%gEs as
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20 fenwmwrmggh%féﬁcﬁﬁ@aryboémﬁew P'deWeﬁ%h With

conpl ement ary ad at theé door cl ose ousi ng

consi difte mirmdresibagorégdired! farxitse dhstdiRatidn liﬁtﬂﬁemdoor a

conponents as the axis of rotation for screwing-in
t hreeadsomiplets mmposting! eft ther dridet e:rcrmp@:n@mst (=13 lsﬁartes

whi ch 25 position the spring housing will bear against
t he dd@bricaticris neelongempeopsitéem i s that no exact
positional 2004012 PC
DE 197 17 993 A1 describes an automatic door operator,
in which several return devices can be modularly

connected by means of a coupling.

15 Door closers are known as well, in which a basic structure
can be equipped with different closer springs, in order to
achieve various torque curves. For this purpose the closer
springs with a spring housing are screwed to the door
closer, the spring housing, at the connection side, having a

20 female or male thread, which is screwed into 3
compiementary thread at the door closer housing. When
considering the longitudinal axis of the structural
components as the axis of rotation for screwing-in the
threads, it is impossible to pre-determine exactly in which

25 position the spring housing will bear against the door

closer. Here, the problem is that no exact positional



-3 disposition is possible, in particular not for the
angul ar disposition at the housings. Therefore, the
obj ect of the present invention is to provide a door
cl oser28A01AREC species indicated in the generic part of
5 patent claim1, consisting ofzat |east two
conponents, which, with regard to their positiona

di sposition, can be precisely aligned and

i nt er cdispasitan i gopsibide erini pastitular inott fart theo angular
conponents are interconnected to a coupling, one
conpon@¥Pasalion @tathe Bousigs.nand thread and the ot her
conmponent having a left hand thread, and in that the
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notor or the hydraulic . However, the p
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well, 25 which in turn acconmpdates additional drive

sysit enigltband itheead camdtthe othehicormpeeritydaging @ left-
bl ock desi gnates 2004012 PC _

hand thread, and in that the right-hand and lefi-hand

threads engage in complementary threads of the coupling.

Thereby, once the components are axially aligned to each

other, the components can be interlocked by rotating the

15 coupling, without creating neither an axial deviation nor an

angular deviation.

Components are meant to be drive systems, such as
pump, motor and a hydraulic block, but also in particular
housings and housing parts, which are able to
20 accommodate or to be connected to the pump, the motor
or the hydraulic block. This way several housings can be
interconnected, which will accommodate the pump, the
motor or the hydraulic block. However, the pump, motor or
hydraulic block can be affixed to one housing as well,
25 which in turn accommodates additional drive systems and

drive elements. In this case, hydraulic block designates



-4- substantially the structural conbination of

val ves, lines, and/or other hydraulic conponents. But
al so the basic conmponents of a door closer or a door
oper at#0401gi&h for exanpl e may consist of the cam 5
technol ogy with cam di sc and cogsipression rollers or of
the piston technology with internally toothed piston
and pinion, are understood as conponents. These basic

conpor@pstantiglypdheowituaiural wamnbinaiio Igooﬁiﬂgl_\msg, lines,
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via threads, a bayonet catCh or another releasa
conneghagnbeyowsed i tbest ofat dclidiagt ﬁnﬂb'cﬁeﬁegding on

solution, the coupling nay have the filnction

uni on thet applicatiorbcase enedy dbeocbhtbinedmwitienbthdr eflve

outside, or - as an advantage with 25 regard to
aviai | aiprapoperdsf by imears |eft the couplinge Sinoe, depanding
be a coupling installed in one - or both - conponents.
200400 pae application case, both the cam technology and the
piston technology have advantages and disadvantages, the
respectively appropriate technology can be combined by
means of a uniform structural unit, which integrates the
15 drive motor, hydraulic pump, spring compartment and
spring force adjusting device. The coupling constitutes the
prerequisite to interconnect the different components,
which cooperate trouble-free only with a precise positional

disposition.

20 Instead of the connection via threads, a bayonet catch or

another releasable connection type can be used.

According to this solution, the coupling may have the
function of a union nut and may be screwed onto the
components from outside, or — as an advantage with
25 regard to available space for installation into the door —

may be a coupling installed in one — or both —~ components.



-5- In a preferred enbodi nent, the right-hand and

| eft-hand threads of the conponents are a fenule
thread for this purpose, and the conpl ementary

t hr ead®P%8P1%®fe coupling are male threads. Thus, the
coupling is screwed into the 5sconponents. The
follow ng explanation refers to the use of the
coupling with at |east one housing, which will be

conneclie® tRrefersch@mbodigents  theucighishandyandulefi-hand
a second housing p In this

bl ock, t.

case, tfﬁfé%pqﬁ? Sethe EoBRaTRIISTERE. ?éw@dapthrﬁgmépr this
o SBubEE e B SRS ER f fhS Blpting
di ff hawi [ functi .

it er condDel HidaRs VORI ol s SREEWeR"intS the
conpl e D 1Dt her. is The coupling is sealed with

joints'in‘relation to the piston rod and to the

housi ng, such that a separate pressure conpartnent

can beTher @by IAoHs¢ i i |

t he coupling rra@lgﬁg?/(g teno?ﬁﬁ-gfé};? Ft?f}thferwﬁig%ﬁ&; ﬁg@eoouphng

t enonswith &tt dehsengtgeholiRitsy, RIS Wl 158 éﬁnﬂégted to

conpl etely pre-mounted and th "coupling Is atfac
wi th taeotespoodniposent. sddle doel hy@lﬁéﬂﬁ@ttﬂéckbﬁutnﬁp or to
e

second housing and, with its tenohs, engages In

tenon dolsecarfd hbeisingpipary, Isudhig haaseheitoep! praferred

is rotated by rotating the tool, and the housings

noite t@mdratdineant theheoupling nyagshaveran tihterrial ebdse and

By further rotating, the housings are interlocked

unti | BBepengitatedsinea tpigten yretua eapingt pash-rod or a

2004012 PC _ _ .
spindle, such that different components having various
functions can be interconnected modularly and their

functions complement each other.

15 The coupling is sealed with joints in relation to the piston
rod and to the housing, such that a separate pressure

compartment can be formed in each housing.

On its frontal side, the coupling may have tenon holes, in
which the tenons of a tool engage. Thus, a housing can be
20 completely pre-mounted and the coupiing is attached with
the second housing. The tcol penetrates the second
housing and, with its tenons, engages in the tenon holes of
the coupling, such that the coupling is rotated by rotating
the tool, and the housings move towards each other axially
25 along the threads. By further rotating, the housings are

interlocked until the frontal sides tightly abut each other.



-6 In a hydraulic door operator, hydraulic channels

are machined into the housings parallel to a

| ongi tudi nal axis of the housings, which channels are
interA#EtP&d in true alignnment, at the abutting
frontal sides of the housings 5 connected by the
coupling. Due to the fact that the axial positiona

and the angul ar di sposition of the housings is

preci dal ya glnyrorautied dooacopenatar, tiyelraalipl ichmnnels are
connection, the channels and lines, exiting at the

f ront anaoé‘iiiaeé iato the usinggsparalielde adangitudival axis of
t he ou g iQ towards the gap between the houzkgg

and c:; oysingse okhigh channels are wtpEeeanepiad Her true

{hese Bigiard. e the ALstliag BarualicgesopEatia dhodsings
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t he @H@@néﬁltﬁe"\hbhgmdg§”§aﬁrl§?@'%leﬂ“%mﬂ@ﬁ'ﬂs Jhe outside

i nprovenent 1s achieve connectors

offo t Hewwdisauthe egbpnnisbiivéent theoUbSUSMg®  And can be

inserted into the adjoining open hydraullc channel s
of thdnfensnrmcie?b aedithiel drpenses. Ahothbr Snoﬁsﬁegli@ﬂbie
connectors sinultaneously assune the function of
fi xi n@adveniags tresultsf fronhenanusaciysing thesegehannels and
each other and absorb part of

lines, because deep bores are always very expensive in

manufacturing and are inaccurate with regard fo
15 tolerances. By using several housings or by flange-
mounting of hydraulic block or pump, the bores along the
longitudinal axis for the hydraulic channels may have a
smaller depth, because, through the precise axial positional
disposition and angular disposition, a connection of the
20 channels is possible via the frontal sides of the

components without any problem.

Another improvement is achieved, if connectors, which seal
off the hydraulic channels to the outside, are inserted into
the adjoining open hydraulic channels of the first and
25 second housings. In this case, the connectors
simuitaneously assume the function of fixing the position of

the housings with regard to each other and absorb part of



2004012 PC -7 the torques, which arise when the

housi ngs are screwed to the coupling. On account of

its conmpact structure, the inventive door operator

al | ows2d08912FConceal ed installation within a door 5

profile or a frame profile and.+hus allows for a tota

integration with the door system Particularly the

installation in comon narrow door profiles is

possi bihe torgues, athioh agise whiarhthe $mesiagsdae screwed to

profiles nor any special constructions are necessary,

whi ch theucauphp@ifere 1o with the design of the door

system Anot her advantage results from an econoni ca
licability, and, it

e mor gbé%%?aw’fg ogv%mﬁf%‘fi sliiotdsanghe diientive door
ZovantaREater; Afang; q”rthé“égiw%%%léﬁ?ih%ié’gmf*ﬁ?f%&n g door
R LA T e S GO A S
di sc aag§ARiol Wit 158 Ydo R & i8%aliation
cast 1 ron-or cagY st ee a@% coO 11 |J] Il%
part Wntdo on%ﬁb@\?ﬁb@? Mi‘l{%éé EB%%I m nium 20

Anot her advantage results from ase or ‘mounting of
t he door operators, which only now allow for series

fabri casi an. déhemtagienonbithep” sybeid @88 BRYicRIhor any

having an inner dianeter of 20 to 50 mm dependi ng on

the gpeciehconstnactionsaref heeessaryowhichavelid hsterfere
drive systens 25 with a housing | ength of 500 to 900

i s widh! thgedesigrsdibitiee Heorusystem. | Ahothierc ethiantage
of reaching into this ) ' ) )
results from an economical mounting combined with a wide
applicability, and it is moreover possible to retrofit existing

door systems with the inventive door operator.

Another advantage resides in the use of various materials
15 for components, which are interconnected via the coupling.
A basic housing with the dampening, the cam disc and the
drive shaft may be manufactured from cast iron or cast
steel and the complementing housing part with the

compression spring from aluminium.

20 Another advantage results from the ease of mounting of
the door operators, which only now aliow for series
fabrication. When using the previous cast housings having
an inner diameter of 20 to 50 mm depending on the
application case, an efficient mounting of the drive systems

25 with a housing length of 500 to 900 mm is no longer

possible, because the labour constant of reaching into this



2004012 PC -8 narrow bore with nmounting tools is far

too inportant. Thus, a pre-nounting of the structural

units outside the housing- halves is possible. The

housi n¢f94@2PPe manufactured with industrial standard

machi nes, making the door operagor 5 inexpensive,

because no special machines are required and there

are far less rejects with the shorter housing parts.

It is narew dorposithbmountingdogls ivdadtoo ingeodant. Thus,

according to a nodular concept with different

conpon@iire-Mmaeuming el thiptdruciurak anitseoutside the housing-

advant ages of the iqée i 0 Wil | become apparent from
tl

the f dMaRsHtS Bessid Epusgmam pecmsstifmstiveed with
f i de to the, . drawi ngs, in. whigh:

i gur NFUStBL S ANt atat0as eaRINg dbér ciper apgrator
is Wit it hqus] d ¥ i 2: .

5 gl B0l BRI, Haehi e gpauirc

T ust i Brersy e 3ar e i TR i Rbcifopter housing
concepyartd0 Figure 1 shows a door operator consisting

of a first housing 1 and a second housing 2, which
are interconnected via a coupling 4. The basic

conporiems fkefise 4 iﬁié@o‘ﬂ%&egnﬂﬁggﬁ{?%@gm &ccording

drive shaft 3, a as ot

mechartocalmetitilst d6ALep WBH eliffSreritl Colicidasts. n the
25 first housing 1. The door operator is connected to

a door 2004012 PC
10 Further details, features and advantages of the invention

will become apparent from the following description of
exemplary embodiments, reference being made to the

drawings, in which:

Figure 1: shows a perspective view of a door operator

15 with a split housing and a coupiling,

Figure 2. shows a sectional illustration through the area

of the coupling,

Figure 3: shows a diagrammatical iliustration of a door

operator with a modular concept.

20 Figure 1 shows a door operator consisting of a first housing
1 and a second housing 2, which are interconnected via a
coupling 4. The basic components, e.g. cam disc with
damping piston, a drive shaft 3, as well as other hydraulic
and mechanical structural components, are located in the

25 first housing 1. The door operator is connected to a door



-9 frame or to a wall via a drive shaft 3 by neans of

a lever, not illustrated, via a sliding nenber and
slide channel. As an alternative, depending on the

appl i cH0AB? RGase, the use of a scissor arm assenbly

IS possible. The second housinggs 2 acconmodat es

further drive conponents such as the conpression

spring 18, hydraulic piston, punp, notor or contro

devi ceframe tafi to aawirvia Bsdpvesshall 3 dbyrodebns! gf ﬁ lever,
build the drive fromnore than two housings, whic

are t haat ilktbﬁtﬁ%f&%dvmoaosmﬂleaumem@ex,amdﬁﬂlda iohanpel. As
I nstead_of, the .io sgcond housi n nof, il lustrated

dri ve @)AREIEEN agengm/%ﬁb%’ 2pp 'eaﬂoz;y%a%@,: the use
ook, R s oht 3L s TR Rl S3Gafle e SEE A husing
| 050 PSP HACERBEC fir v EERRETEA L A%ne
o el TIRTESSIOn ) 87 HylUIR, biteR, i cBEFEr or
2o o] SEnESvioRdi isotode MIGISSR o mpgh ey puic
and t hed effivdapgnt hess ﬁ'%r?atvdrcg @?hﬁ?&,sﬁ/hi?p n%r%_then

conpl enentary left-hand thread 4 coup

Covi ousbiynetter ltef bneagduplifgr 4gveshrrdividly e aeta%{ ﬁ)é‘ the

i nt erchangeabl e, whereby It s of inportance t

t headsedendi lspusivy \2,t hotrillastraséd edrvechystemshistich as
exenpl ary enbodi nent, first housing 1, coupling 4 and

25 sedomnpimatong 20 aoe perteydredit bylackyi wam bed flange-
The couplin% 4 has seal ing grooves 4d, wherein the
pi st odMEAUged. ddneeari merei hydraubarchenaetsom@dahich are
Seal i
call nc?or%gg%leecf and sealed towards the outside via connectors
14, extend parallel to the longitudinal axis 12 of the

15 housings 1, 2.

In Figure 2, the first housing 1 has a right-hand thread 1a
and the second housing 2 has a left-hand thread 2a. The
right-hand thread 1a engages in a complementary right-
hand thread 4a of the coupling 4, and the left-hand thread
20 2a in a likewise complementary left-hand thread 4b of the
coupling 4. Obviously, the left-hand and right-hand threads
are interchangeable, whereby it is of importance that the
threads be disposed with an opposite pitch. In this
exemplary embodiment, first housing 1, coupling 4 and
25 second housing 2 are penetrated by a piston rod 5. The
coupling 4 has sealing grooves 4d, wherein the piston rings

or sealing rings 7 can be accommodated. Sealing grooves



2004012 PC -10 4c are likew se machined into the

out si de dianeter of the coupling 4, in which grooves
the sealing rings 6 can be accommodated, such as

round MA@ sealing rings. This way, the pressure
conpartnments of the housings L4gnd 2 5 can be

separated from each other via the coupling 4. In the
second housing 2, via a pin 10, the piston rod 5 is
connecéedne likepiiseomaahipednintae 1theagaitsikde dianteteviah the
a not illuystrated piston, a conpression spring bears,

|i kewi @@URAG i linswhicledgrooies dheoseatiogiritgs 6 aan be
5, a push-rod for i 0 conpression spring or a drive )
spi ndl %C%%Wrﬁeﬁ’ai@at éupﬁ‘keas H&h@dﬂ@g radiplosealisgvings adhis
the coupli 4. Tenon holes 8 ipto ich the tenons

9a of ‘é{g‘b’egﬂegpé%%‘é@ COraPaFimeats fibe Emscbmgm? and 2
side o | i It _is,.useful .that the punber

of Cgt heééféfbgﬁé%%réf‘@%?r‘qmee@gn&iﬁﬁ&v,ggq ea%'dﬂﬁ@g -In the
| east t f ey ab). our: i C re.evenl .
di str i%%?%@don al\'lsgf@c?e %\%o%.t Lﬁ'ﬂe\q@en?l?gl %5%0 . .')éqwe“;’ 1S
non- p rn : a

poss, BreEEIERPISTa pis@RSERARIAG, TE” AR St IHIGH: P2 not

of thalihsteiteg pibigRdacommessitmibiiiy RO iikiise not

The pre-nounte I'rst housing onary

posi tiijnett t i [ , h i 0
B Lt e o e DuAph 8, 52 Pasiitotter

wi foh tdempressidh %mmgl br &b dive spiadie W '}Qeﬁe%@elthe

the sealing rings Then this conplete structura

uni t iousings ¢cand 2 be wEllhas thecdupling theTenon holes 8,
connectors 14 are inserted. The housing 2 is slid

over tinto pvRichnthe tesonst e wiea toel Btengayecbed drilled into

a frontal side of the coupling 4. It is useful that the number

of the tenons 9a or of the tenon holes 8 amounts at least to

15 two, preferably four, which are evenly distributed on a circle

about the central axis. Other non-positive power

transmission means are likewise possible, such as a

hexagon or the like.

A mounting of the housings 1 and 2 is performed as
20 follows: The pre-mounted first housing 1 is stationary
positioned. Outside the housings 1, 2, the piston rod 5 with
the attached piston coupling 11 is pre-mounted with the pin
10, as well as with the coupling 4 and the sealing rings 6,
7. Then this complete structural unit is inserted in the
25 housing 1 and the connectors 14 are inserted. The housing
2 is slid over the piston rod 5 with the thereto attached

piston coupling 11, which projects from the coupling 4, until



pi ston coupling 11, which projects fromthe coupling

4, until 2004012 PC -11 the threads la, 2a of the

housings 1, 2 engage in the threads 4a, 4b of the

coupl i #4402 Pthe second housing 2 is axially aligned

with regard to the first housisng 1 and fixed such

that the second housing 2 is 5 able to carry out an

axi al nmovenent only. A tool 9 having tenons 9a is

passedthenrtbogadshéaseZandf Hhesihousingshd, 2eengageain the

engage in the tenon holes 8 of the coupllng 4. By

r ot at i injeens 4aofbwf theecovplingnd. 4 will be screwed

simul taneous into the rlght hand t hread La of tge2 f

first L£p housin and i o t he hand t hrea a.o

the- sebBRESHRAd: Rglsing lspé‘é(ﬁd)bﬁ oL Wikt Gegard to the

di spo n of. th i n th re to.

eacﬁ ofi”%%%qléﬂﬁgnfr@.‘ fﬁ@éﬁé’@%‘ ﬂlﬁzttt 5’%}5{8&%'”9 2is

eac 0 I t
%%Fer #S c%’r%ﬁ@ﬁcah ARl TgVEmén} aréyez\y B bading

f t gt S

eéﬁﬂ SRR 15 Saneal ilREich HE, %?gsbﬁs@%;ﬁ 182, The

accou [ g t

14, tﬁﬁ?ﬁs. & onﬂﬁéq%éﬁh@%?ﬁﬁé*‘ ol 5°6F Rfe: 858pling 4.

to eadBy fh Tng”eﬂﬁé rt&o‘l‘”ghai‘?%eﬁ]oﬂ;ﬂldg HaWIIICBbarﬁcrewed

with hydrau drives in whi i ngs have

bor es ammmlm@@hsc istearthe sigldi-papgedhraad! '1@ chO thbheﬁrst

| ongi tudi nal axis, the exact posi tioning and
angul dnousivs) tli amdairstos the Ieﬁﬂahaha{nthréad@edrdﬂﬂ['@ second

channels tend to deviate fromthe intended drilling

axi s; Mhousing 2wthé pésitirmalabaicharsguas, digpositiennef sthe
can behgggiﬁgshlor;ﬁa andwnth regard to each other remaining
unchanged; but they approach each other along the
longitudinal axis 12 by rotating the coupling 4. The coupling

15 4 is rotated until the frontal sides of the housings 1 and 2
are abutting each other and are interlocked. In this case

also, on account of the final fixing through the connectors

14, the position of the housings 1 and 2 with regard to each

other remains unchanged.

20 In particular with hydraulic drives in which the housings
have long bores as hydraulic channels, disposed parallel to
the longitudinal axis, the exact positioning and the angular
position are very important. Long drilled channels tend to
deviate from the intended drilling axis; however, with

25 separate housings, the channels can be much shorter and
are thus less expensive in manufacturing. The known

solutions, i.e. to run hydraulic lines and channels so to



are thus | ess expensive in manufacturing. The known

solutions, i.e. to run hydraulic lines and channels so

to 2004012 PC -12 speak |like a brake hose al ong the

housi ng0¥A1ZtEer to avoid the long bores, are _

i npossible to realize with the gaor operators, which

are integral within the door as there is not enough

mounting space. Wth this feature the invention s _

provi depedtriikena brala hoseeatdreg plos diduisingyint order to avoid

i ntercgnnect hydraulic door operators having divided

or sevHitllongolionegs, atricimpasasihlaecte neealize with! thesdoor
using,, function |ike

%Lfﬂoﬁbéﬁ@{g?é?%bh%éqh inteGal W BdbeUABOBE there is not
{ ont aPPRDEM TaBupiBEE e o e SFTGRles t8R oinvantion
door opUPEs. o i kS el R BSaIY 30 M&reonnet
For oo TURKATIG,o UdH BRTRI, FEind o abfed”Ob” sevpral
ol | o Q00 BBS, TR, e e a5 i i nafiph are

t 0ot height@iyE410Rwi d B fai nclich | IS 958L MaH;
o e SRS, Mt i ot rtnuous

conporiepdiauiil ihenARséasant & the ARl Seaifighbf Wi ling

the second housing 2. In this case, st an

semondahdusimyedior2nar feontuinest fdt taiskedls réfeired.
coupling 4. A punp/notor unit 20 wth or w thout

hydrauli c bl ock can be flange-nounted at the other end
of theigieodoshows agdiagrzmantetic Mustration of a modularly

designed door operator, in which the second housing 2
accommodates the spring comportment and the spring
force adjusting device. The basic components, e.g. cam
15 technology having a cam disc 15 and compression rollers,
or piston technology having an internally toothed piston 17
and pihion 16, are integral with the first housing.
Depending on the used basic component, matching springs
18 or 19 are installed in the second housing 2. In this case,
20 the first and second housing 1, 2 are connected through
the coupling 4. A pump/motor unit 20 with or without
hydraulic block can be flange-mounted at the other end of

the second housing 2.



-13- List of References 1 first housing |la right-hand
thread 2 second housing 5 2a left-hand thread 3
drive shaft 4 coupling 4a right-hand thread 4b

| ef t - n2MR40%2H&ead o0 4c sealing groove 4d sealing
groove 5 piston rod 6 sealingqsi.ng 7 sealing ring
15 8 tenon hole 9 tool 9a tenon 10 pin 11 piston
coupling 20 12 longitudinal axis 13 hydraulic
channel.istiof Referermesl5 cam disc 16 pinion 25 17
internally toothed piston 18 conpression spring 19
conpressi on spring

1 first housing
1a  right-hand thread
2 second housing
5 2a left-hand thread
3 drive shaft
4 coupling
4a right-hand thread
4b  lefi-hand thread
10 4c¢  sealing groove
4d  sealing groove
piston rod
sealing ring

5
6
7 sealing ring
8
9

15 tenon hole
tool
Oa tenon
10 pin

11 piston coupling
20 12  longitudinal axis
13  hydraulic channel
14  connector
15 camdisc
16  pinion
25 17  internally foothed piston
18 compression spring
19  compression spring

20  pump/motor



20 punp/ nmotor 2004012 PC -14- Patent clains 1. A door
operator consisting of several conponents such as
nmechani_cal h&/draul ic and electrical drive systens,
and/ or 20#812PC hore housi ngs, at |east 5 two conponents
bei ng interconnected by neans -pf- a plug-in or
rotatable coupling (4), characterized in that one
conmponent has a.right- hand thread (1la) and the other
conpon&i@temd<Claimsef t - hand thread (2a) and in that the
right-hand 10 and | eft-hand threads (1la, 2|a_) eng?g)e in
conpl egent ar hreads (4a, 4b) of the couplin .
>."A ddor opér}ét%@oaap&r@i’t%CPGSLstmgrp%as?vira? rgsorgporlweﬁts
characterized | h he right-hand a eft-ha ,
threads (1a , %Q?Ecﬁé t”h@gba eﬁyﬁﬁpﬁcf@?\%?eFﬂ'#@o@”Ve
and the conple t S a of the
coupling (4) aﬁggeniﬁé’ t":m@gsqhé: 0!&%5? %BHﬁéﬁ'gﬁ! at least
according to j @@5 c _ t
coubgl ing (4) gﬂm&@@p t@o%ﬂ%ﬁﬂ&%ﬁ@ﬂ%&ﬁiby@ems
door operator cogdi Qirc! a c P n
that the fi rst@f}ouéi ngﬂ?% op?fnong ﬁa;t g!:%om%é"g@g (4),
mechani cal el eoivatactefived NF tRAMIIRE APhBBNERR &S a right-
pi ston technol ogy 25 and in that the spring
conpart ment arfgand thread (1a) and the other component has a
left-hand thread (2a) and in that the right-hand
10 and left-hand threads (1a, 2a) engage in

complementary threads (4a, 4b) of the coupling

(4).

2. A door operator according to claim 1,
characterized in that the right-hand and left-hand
15 threads (1a , 2a) of the components are female
threads and the complementary threads (4a, 4b)

of the coupling (4) are male threads.

3. A door operator according to claim 1,
characterized in that the coupling (4) connects

20 two housings (1, 2).

4, A door operator according to claim 3,
characterized in that the first housing (1)
optionally accommodates mechanical elements
for the cam technology or the piston technology

25 and in that the spring compartment and/or the

spring force adjusting device and/or the drive



spring force adjusting device and/or the drive 2004012
PC -15 notor and/or the hydraulic punp are disposed in
or at the second housing (2). 5. A door operator

accor dfifd0t2PE€l ai m 1, characterized in that the
coupling (4) is penetrated 5 by_a piston rod (5) or a
spring push-rod or a spindle. 6. A door operator
according to one of the preceding clainms,

charact eri zed motohand/oe theuplyidngulid)pinap ase disasised in
one sealing groove (4d) for a sealing ring 10 (7),

whi ch achi evesOaat #@ isegasid hﬁ?@lsgﬂﬂgt(gh. rod (5), the
spring push-rod or the spindle with regard to the

housi ng (1) ang/or,the housi (2). 7. ,A door operator
accordPng to eé*oqrhe%ﬁ’@ﬁ%rngaqgomm to “Pelaim 1,

char act o1 2ed diafabibb it ROYRAONE, CEbaliRa g4 Pongtrated
fegard to tne Poui AP Fadaf§) Che 1 SIpdLPuby oG or a
A door operatgﬂﬁﬁeggrding to one of the preceding 20

cl ai ns, charact'erized in that, on one frontal side,
the coupling (4) has tenon holes (8), in which the

t enonsg( 9a) OfAde&Obﬁé%tcﬂ“QgQ@rdiﬁgl ’eg Sngéropﬂf‘é pr8teding

according to one of the preceding . .
characterized dlairBatcharaciétigedtinn that2thé HipIHY 13 has
axis (12) of the housings (1, 2), at
at least one sealing groove (4d) for a sealing ring
10 (7), which achieves a sealing of the piston rod (5),
the spring push-rod or the spindle with regard to

the housing (1) and/or the housing (2).

7. A door operator according to one of the preceding
claims, characterized in that the coupling (4) has

15 at least one sealing groove (4c) for a sealing ring
(6), which achieves a sealing of the coupling (4)

with regard to the housing (1) and/or the housing

2).

8. A door operator according to one of the preceding
20 claims, characterized in that, on one frontal side,
the coupling (4) has tenon holes (8), in which the

tenons (9a) of a tool (9) engage.

9. A door operator according to one of the preceding
claims, characterized in that, parallel to a

25 longitudinal axis (12) of the housings (1, 2), at



2004012 PC -16 | east one hydraulic channel (13)
extends through the first and the second housings (1,
2), which channel is interconnected in true alignnment
at t he200M0¥ft@l sides, firnly abutting each other, of
the 5 housings (1, 2) connectedghy the coupling (4).
10. A door operator according to claim 10,
characterized in that the hydraulic channel (13) of

the first housleﬂ@t(qoemwratélmghaamlalc{‘l&)aexteld ndg( iough
h d t t

et o Comdbeoret! i metkrh abosgt {fordrunin

: : h

?hf’eis.“ﬂmm@%ﬁﬁ'@ﬂﬁm “cé%B%F: Bnimﬁs,%?&%&%ﬁ% at the
di chara n.that th

per ator i s a 1Tp0taly Giaa%: St abfudoptch SHer, of the

5 housings (1, 2) co_nnected by the coupling (4).

10. A door operator according to claim 10,
characterized in that the hydraulic channel (13) of
the first housing (1) and the hydraulic channel
(13) of the second housing (2) are interconnected

10 by means of connectors (14) in the area of the
frontal sides, firmly abutting each other, of the

housings (1, 2).

11. A door operator according to one of the preceding
claims, characterized in that the door operator is a

15 hydraulic door operator.



