;e3e} kp7} h2235: V5667Tp7NWBr 2000141 PC *159159* -1 Tj ' rhead door
cI'®er Mith slid LM B senbly 5 10 15 20 25 Descri gﬂlwmmwm@mﬂjﬁvemion
relates to an ovg?(ﬂégij §oor closer with slide arma X ng a piston
bei ng guided in a housing and | eani ng agai ,E_st a cl osing*SYP"ng, having a

t oothed pinion being eccentrically) rotatably supported at the housing aJ,qd’
meshing with a tQothed rack gof tpe p': ziém, i ch pléti'ilon' resents a cir& | ar )
rolling curve, tHh&tl@entral V@ ohglageswith slide a&miion to the
rotary axis of the pinion in_the cé')sing position, into the direction
towards the toothed rack, arfSPRMBIAtion to the rotary axis in the opening

position, into the opposite direction. The above descri bed overhead door
closers with slide armassenbly, also known as rack and pi ni on door

closers, with regfé%%ﬁti tEéﬁditional door closers, advantageously do not
present an arm aSSeé ;i/])protrudi ng uncovered into the room but they sinply

present an $ctuation armsitting close and flat at the door frame or at the
door |eaf. They do, however, bear the di sadvantage that the actuation arm

sitting close antrrﬁééihvghtfﬁ?f?rél‘é?éﬁftbaﬁﬁ Weﬁ’feé#%d&%\lﬁ?ﬁr‘ witifafigiel 0 an

unf avour abl e course of forces at the door, In relation conventi onal ,

symetric rack aadnpiaés&mmgf,hham a tpistort esieicc gridedom eFthdusipgneei ve

an optimal rack and pinion ive, with'the intention to achieve, dufing
| ~Al ~1 ~~~mA  2086ith leBAing_ag=nsbeai omsingc spvirg, amdvihgsiandoptheedur e of
t he door, an operation of the pinion, as lowin friction and snooth as
possi bl e, at thepasiooci befugt cadentrically, andtatablyf seppbridee @mitsttbe i nsi de
the piston housing. s Centrically or eccentrically supported pinions are
used in 10 housing and meshing with a toothed rack of the piston,

which pinion presents a circular rolling curve, the central

point thereof being offset, in relation to the rotary axis of

the pinion in the closing position, into the direction towards

the toothed rack, and in relation to the rotary axis in the

15 opening position, into the opposite direction.

The above described overhead door closers with slide arm
assembly, also known as rack and pinion door closers, with
regard to traditional door closers, advantageously do not
20 present an arm assembly protruding uncovered into the
room, but they simply present an actuation arm sitting
close and flat at the door frame or at the door leaf. They
do, however, bear the disadvantage that the actuation arm,
sitting close and flat at the door frame or at the door leaf,
25 leads to an unfavourable course of forces at the door, in
relation with conventional, symmetric rack and pinion
mechanics. It is therefore an object to conceive an optimal

rack and pinion drive, with the intention to achieve, during

AR R
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known door closers. A door closer species, described at the beginning,
ha®ng ~o an eccentrically supported pinion is known fromEP O 856 628 Al,
wherein the toot H%8'43PG he toothed rack forms a linearly extending pitch
| i ne of engagenent having an angle conprised between 4.5 and 7.2 with
regard to the noving direction of the piston. The selection of an angle
depends is on the, size of the door closer, respectively on the strength of

the closing sprir§e BRENIBE proeaduse Rnd rGlesiigaceduigmefdhea doamd of
the linear course_of the toot rack, an optimal . .especially low friction
and snoot h progr €313 %Qeﬁa{@’biql}ﬁg‘@ PINISEY, @%fO\th'@ fl’&gﬂ(ﬁ@@mq&npg)t AS
guar ant eed; ther re sprgads. i : our Q he no tuns, curyes. A
conpar abl e sol ut f%ﬁgﬁﬁéylaﬁgﬁie ﬁ*#@%ﬁ&‘%@ﬁx@ﬁﬁ% r%Bgt ﬁ@[‘fﬂé@'@f\ﬂr?ho n
angle is describ | Qi R 3 . 2SS Furthernore DE 36 45 313
C2 and DE 36 45 g&? ébgwpg‘vlgg%gﬁb?&'&%&ﬁh@&%@iupp_orted pi nion where a
rolling curve, arranged at the pinion, is used, having various |ever T
2000141 PC -3 arns in relation to the rotary axis. Accordingly, the rolling

e ol e 2SeTERtadalp 0P AbgRticahesdprdiad plrfisRseale kel ) 2

door cl oser known from 82 17 72 C2 reéspe romthe Frenc
Application 96 6%AdwntHeotlgissershaft is connected at an eccentrically
supported el liptical toothed wheel nmeshing with an inclined toothed rack on
the piston side. Up to a certain degree, a transm ssion, adapted to a
desired course of the nmomentum is achieved by neans of the elliptical gear
due to the differAndogrclogel spaciesnxdescribededt thei beginmieig)edavirgg! . The
pneumati c door closer according to U S. Patent ~s 1,359,144 presents a
circul ar ect®ent r ianleccenisialtye supported vipinion nsskaewn tfrormn B & 858 oot hed
rack at the . :

628 A1, wherein the toothing of the toothed rack forms a

linearly extending pitch line of engagement having an angle

comprised between 4.5° and 7.2° with regard to the moving

direction of the piston. The selection of an angle depends

15 on the size of the door closer, respectively on the strength

of the closing spring. Because of the eccentric support of

the pinion and of the linear course of the toothed rack, an

optimal, especially low friction and smooth progress of the

pinion's teeth at the toothed rack is not guaranteed:; there

20 are spreads in the course of the momentums’ curves.

A comparable solution applying a linearly extending
toothed rack with an angle is described in U.S. Patent No.
633,682.

25
Furthermore DE 36 45 313 C2 and DE 36 45 314 C2
reveal an eccentrically supported pinion where a rolling

curve, arranged at the pinion, is used, having various lever



pi ston. The circular pinion is provided with a regular toothing on a
ci®cul ar rolling curve, whereby varying lever arns cone into effect due to
the eccentrical 209ppYrRC 20 Various piston drive enbodi nents in door
closers are described in DE 36 38 353 Al,.3i.n EP 0 207 251 A2, in DE 94 12
64 and in US 2,933,755, whereby in relation with eccentrically or
centrically supported pinions - if necessary 2s with insertion of a
transmtting geaarmsi ire relatiah rtecthe ratgey axishdetardinglygptha@gdlbngxert ed
by neans of a crank drive. t 2000141 PC -4 Centrically supported pinions
are known from BRUIVE@SE thecasgsoaiates tocthed sackrextessis FB@RMArcERte 056
256 A2 deals with a door closer, the pistons thereof presenting two
symetrical |y, dicdAdt ri cal | y opposite toothed racks, s whereby a
centrically supported pinion engages, in the closing position, with
shortened teeth, in both toothed racks of the piston. The door closer

S bbb e e N RO 2 7 B Sh)
nor easing dopt o Pl ol AIFRILENCED LS (RESRESE |
centrically, SUonenado e aF B SRaririany, SUpkRTaILIRE |

present s a. £ 00 NAWHRYP Ll MSHING AN ShiinEthbdt Rotfiec HIER G #pZ0

t hereof, the teeth thereo posed at lever arns varying in ['ength

and progressing ﬁiéténc%iﬂ@p@ﬁ' 88! Ya CeErelinT @lddriek CU Veratismigsieifed
rack. The object of the invention is to optimze, wthin the door is closer
housi ng, the progdaptedrtoos desieadntcurde bichei stamesituhheiaehieagdddoor
closer with slide arm assenbly during the opening procedure and the cl osing
procedure, i.e. by mearstctlspelipticel geanmdue do time differeinthe Ibng
friction r 2000141 PC -5 progression of the pinion at the toothed rack of
t he piston. By usver armsmfgtheweuiptg:alrtoaﬁbedp\nnmei rolling curve, the

pi nion's cost of production should be m nimzed, whereby, conpared to known
toot hed racks, a particular enbodinent s of the toothed rack, due to the
intended low friction to be achieved, should resu|t in a bgnger | asting
working 1ife andIN@ nPRRUMBtIE; QP yClORRICAGEPIANGr H0al Hows RAtai ng a
weaker cl osing spring. execution of the invention an jnprovenent of the
cl osing chdfacte iﬁgc@‘gf Rreseser réad:'%ﬁﬁfm%ana{% SHPREMEDs senbl y

should be achi e\'Sfjnion which meshes with an uneven toothed rack at the

)

piston. The circular pinion is provided with a regular
toothing on a circular rolling curve, whereby varying lever
arms come into effect due to the eccentrical support.
20
Various piston drive embodiments in door closers are
described in DE 36 38 353 A1, in EP 0 207 251 A2, in DE
94 12 64 and in US 2,933,755, whereby in relation with
eccentrically or centrically supported pinions — if necessary
25 with insertion of a transmitting gear drive - a direct charge

of the closing spring is exerted by means of a crank drive.



additionally through an inproved oil exchange fromthe piston chanber to

t he -spriing chanber during the closing procedure. is The invention solves
the given probl edP¥W1¢hPEhe teaching according to the clains 1, 3, and 4.
According to the invention, a toothed rack4-respectively the teeth thereof
are adapted in an optimal way to the ao progression of a toothing of a
pinion, while taking into account its eccentrical support and its circular
rol ling curve, ste@ntrically supporad piBiansate wWnt Hlarswaty AdPabent

tooth i t eed [ th i d I duri th
cl'osi ng' pr ocedur S50rAvA aspaILasEom B b 3901 808 AT BBen2Ee Ake

i ni di h tati f 180. Ip thi , 1t h ) to b
Bavant ageous. t hadadis WiBrR RSt lRsedhe BistoBRRNasGPE HESBRBNG Req r ack
b ted bst Lally | 2ndi no. : 2000141 PC -6
appr oxi mately haty bRt b o T RS ENeq artia P ol QBB LS hey be

ted t i i : di eb h

Gescendi ng. dour sdh iy par sEMECRANY, SHrETRE Pltor Wioaa¥ss Rtk ati on
£ th inion f _ . L ' . .
gositfoﬁtnhgg conprligfﬁg%gﬁgﬁgless bgg?Qﬁgﬁ%ﬁﬁﬂgggﬁéﬂngpﬂaﬁ?H%%FShaving
any negative inflofeRgepitohhe required effectiveness. It is essential that
the closing-sided tooth profiles of the last teeth of the toothed rack in

t he opening direction, arranged in the portion adjoining the 180, be
executed with an angle or rounded. ~s Further characteristics of the

invention are chditsstdooretoder tocordng ltei BF. 01 356x868t ABnprésénts a

invention basically optional tooth forns may be used; i.e. the pinion

and/ or the oot hegntrckllyay Stpporsent pieédm, wiwhich r appbsentsigl tetor
convex curved tooth profiles. However, it has proven to be advantageous
especial ly for r&xdendinggaadi nther odirfcundfiereaceni quith - prograssivelkye
substantially a spur toothing to the toothed rack and an invol ute toothing
to the pinion. 29 areasingderths «f teeld, rwhickriasth engage ewaerof the

closing characterjstics, through the i npraoved oil exchange. )
J the rods of & corresggngmgy curve-shaged extending

toothed rack.

A substantially centrically supported pinion of a drive for a
door or for a window is disclosed in DE 44 44 131 A1 and
DE 44 44 133 A1, wherein the pinion itself presents a
toothing over up to approximately half the circumference
20 thereof, the teeth thereof being disposed at lever arms
varying in length and progressing on a correspondingly

curved rolling curve of a toothed rack.

The object of the invention is to optimize, within the door
25 closer housing, the progression of movements of the piston
of the overhead door closer with slide arm assembly during
the opening procedure and the closing procedure, i.e. to

guarantee especially a jam-free and therefore low friction



2444141 PC _7_ Accordingly, the closing procedure conprises four closing
phases,' each cl osj e, while including a certain tol erance, being
associated in an already known manner to one closing angle. The first
closing phase, as well as the s third one,-5may be controlled through a
single valve by neans of the longitudinal groove that is arranged in the

kirt of the pist h.that the fow fricti ft i ni t th
oot hed rack, at (RIGGINESIAN of e RRRAAENE toetied Tagkspf The Ristbet ca by

hamer aadThe é%y?ﬂ%ﬁﬂdg%i?%h%ﬂb'haﬁééE@?ﬁéri%?%?re@ﬁﬂqnéf‘g ‘ Sfe%eih s
git Tﬂicfﬁié‘;?: f itfioR TR pEGAHELER, §iptf 't shllfchigelf §hetely, Phase
i i . ! . . . .
Choos ver creal CEREERY O IRRARH RoBIRERTACRE Y BERfIBURr ChtiulHeRt e
section fol | owi ngof ke Hyctheer Pack NYuUe 16 BiE htbnded bW R cRom]

g ﬂyq%% pl ane
view on the piston including two end positions of the pinion. , 2000141
PC _g_ Figures 4 aohRevsWnshbuie rekedtein of |drtgen|astang SWBPKIngE Iifé @nd oot hed

rack. Figures 7 to 10 show in a diagrammatical illustTation, s“ our
positions of the ipi Highetueffigi ,deftighd ig! psture eRRIGST for (rSigly e 11

shows a second enbodi nent of the del ayed cl osing operation. ~o AcCording to
Figures 1 to 6, aweaksmglesinghe@ingt dnoexequtrirorof thie ¢hvention ¢ag in a
housing 2 of an overhead door closer with slide armassenbly 1. As
illustrated i n Filgupesvement af tha<lpsing charmatetistiostofethe averhemdhi ng
with a pinion 6, which presents an involute toothing 7. In the region of
the center longi td@PHLIOSRI sWitdr slidec @&im @seemblyinshauld et aehigvedn 6 is
eccentrically supported in the rotary axis referenced to with D, whereby in
the cl osing posi t%ﬁ'ttﬁn@?ﬁf&ﬁoygh Igrhsmﬁf%‘(ﬁ nOHi g¥caange: tremrthe poi nt
M Zo of the roIIin%tcirche q& Piniﬁ? 6 is offset into, the djrection towards
the toothed rack RSIGAICHAMPET iR SRV SRAMBer dyring e Clesnge 3,
the central point t rolling circle of pinion 6 is offset into the
opposite directié#%éégyﬂglling curve of pinion 6, as can be seen, iIs
circular. The is teeth of toothed rack 5, generally referenced to with
nuneral 9, present opening-sided tooth profiles and cl osing-sided tooth

profiles, wherebyrfiei ol soides HOdivenchrbBler® Wifit tRedtesching! the

| ast two teeth 9 are
according to the claims 1, 3, and 4.

According to the invention, a toothed rack, respectively the
teeth thereof are adapted in an optimal way to the
20 progression of a toothing of a pinion, while taking into
account its eccentrical support and its circular rolling curve,
such that a smooth transition to each following adjacent
tooth is guaranteed, during the opening procedure as well
as during the closing procedure. This applies particularly to
25 the portion of the pinion exceeding the rotation of 180°. In
this case, it has proven to be advantageous that the
opening-sided teeth’s flank angle of the toothed rack be

executed substantially in ascending manner up to



,. 2000141 PC _g_ executed with an angle. The tooth profiles of all the
ot'her t'eeth 9 pr§ﬁ§q% E%Straight course. The afore-nentioned neasure
guar ant ees t hat i b novenent of piston 4 in the direction of arrow X
(opening direction) when the pinion s 6 prfogresses on the toothed rack 5,
even in the region, in which the pinion 6 has slightly exceeded the
rotation about 180 (see cl osi osition of t inion 6 in Figure 3), a
low friction mat aﬁ@ﬂ'@?('mﬁée@ng'gﬁ’lut @‘@ O&W% ‘%e\ﬂ?‘?h topthederack, oandoot hed
curve, of .the.toothed rack 5 is

sdapt od 10 the ctsEAUSI (hpyr BePSpPHieA SUlSFRRll S8 Lo stan
oot heo rack s pPhsBRocEneIASeREEniEl nsfeByaite RubskERdipd faurdRy on

t he cl osi ng- si decoﬁ?riﬁ?f?%ioﬁﬁﬁ%ﬁé@n&tﬂ@ W?HWOE’- illustrating ~s the

pinion's progression a ack 1n ree phases. Respectively
separ at ed pgsitions of pinion 6 are illustrated in the Figures 4 to 6. In
this case, Figure 4 illustrates the ao closing position, i.e. when the door

is closed, namel THeheopatiohi ONtee pitfoni Ftam fhendoingheoBiten 1ol n thi s

case, the pinion 6 is located in the right zone of the aperture of piston
4. In this case)théemaximumaxpening pdsidenednay daraprigs enorergi legdi nal
axis 23. If the piston 4 is noved into the Zs opening direction (direction
of arrow X), thetlpani @proxiiatedy atl@0fpowtithidwet rlbawing azny edativeo t he
eccentricity of pinion 6, a position arranged alnost in a central region
can be seen in Finfluense onsthe sequired effecibremess: it is essential that,
2000141 PC -10 opening position of the dogr. Through the progression of

pi ni on 6 atlot he th@t ﬁglﬁlﬂ@cﬁldﬁdtﬁ@tbi qrofiles hak hlﬁe/dasfcufea oftthet he
opening direction. § especjally shown in Figure 1 and in Fjgures 7 to
10, three controtomeﬁs adk irp, thehdorening diregtian, @&rapeeciivsithg
operation, are dispased in the hgusi | s 10 of the .gverhead door cl oser
o thosl (de arm apeghony adjoiaar (.1 8nS " bes edectiier il G analss Or

herei nafter on tﬁg 8@%&@ ~0 of Figures 7 to 10. During the start of the

cl osi ng procedur@ Y ing to Figure 7, the piston 4 passes an oil outlet
duct 14, which, via a duct 19, is connected with a control valve 11 and via
~s a duct 20 with a piston chanber 24. The oil exiting the piston chanber
24, via a |lQngit gdj ii Kilk } ; radi al
bor ehol e 178i n tﬁgjrgﬁég ghgz,éegéﬁs%gss??gogrqutﬁrgf%i??gﬁ'ﬁégg%%z@y b?& The
ducts 25. 21, anghdzyy SiFhated to the control valve 12, are Zo arranged

i n anot her plane. According to Figure 8, the |ongitudinal groove 16 passed
the duct 14, such that an oil transfer, fromthe piston chanber 24 to the
spring chanber 18, is only possible due Zs to the play between the piston 5
and the wal | of {hesxecsiioo dDthedsvention basically otioeahyooth tfoems osi ng
speed (second phase of the del ayed cl osing operation). r . 2000141 PC -11
During the thirdnpayskeofisede idgzl thediniasiandapetre itoothederack masses
again fromthe piston chanber 24, via the duct 20 and the sanme control

val ve 11 a<owel | paesent teethswith str@ight,i angledeorr sgnyexortugvadt tooth
specifically illustrated s overflow edge of piston 4, into the spring

chamber 18. As profiles. However, it hasS proven to be advantageous -
especially for reasons regarding production techniques — to
attribute substantially a spur toothing to the toothed rack
and an involute toothing to the pinion.
25

The invention includes furthermore an improvement of the

closing characteristics through the improved oil exchange.



-

t he sanme control valve 11 is involved, the closing speed is identical in
the first and in the third del ayi ng phase. During the fourth phase of the
del ayed cl osi ng operation ~o (begi nning of the closing region) the duct 20
of the valve 11 leading to the piston chanber 24 is closed; in this case
the oil cﬂﬁbhgtﬁ?on1the pi ston chanber 24 passes, via Qﬂ sthgt 25, the
control valve 12, the duct 21, and the duct gea.PHe afore nentioned
overfl ow edge, into the sprln%}éﬁ r CQ8’ The congr erva@lve, referenced
to with the nurreral 1% el SlOSINEE 1y ¢l os e%d dlodined ayed cl osing

oper ati on; d\n wever sNH)\i‘ ty of redu eh del ayi ng

peri od, th ugh corre o&tbs‘l@gogenl ng of \AaT\Q r| ng the second

cl osing ph édsurl |ch an. g nge hap Qﬁ Ny ther & ough | eakage
bet ween thgii ston a ng wal

| s. he oi | ting the
pi ston chan&geraﬂcﬁs con ucteﬂ,\ ke!s\@%\)"\% reduced ? eat\r%>h Yict 26, the
control valve 13, tﬁﬁ%?ﬁg\ %nd t he (é\u‘[% alﬁ"@ he spri chanber 18.
25 An al terraf\e &0 nt V\%ﬂh ro&:\@ r he exegg g g of e oil outlet
ducts and the val ve%f Ing the % ure é{é \Lt\él ustrated
in Figure 1l¢nid © al ter ngwe\qena\ 0ores 85141 PC 2¢ g 5 only two
differemt closing sed C Wﬁa\@ |f|c gvth regard
to the above Mﬁpbed four cl mg\'\ﬂh é‘gs I's posshﬁg efore only the

val ves 11 and 12 pisk®y. > The o | is extendgd s and
| eads into ans&ff(a}ofegl et duct 280 el ng e\{hl nd thea ogdﬂ@@%fécal |y
desi gnat ed overflo egge &\f‘epl ston 4.i g}? n of the to %\@hrack 5.
Besi des the ab@% escrl bed ed{)),o %nt exarr% e\?/ et hil %gg)r
S, Is of co

di fferent closi peestics e con ec g¥fngossi bl e,
within the scoﬁg‘%oa t he |nv§ %éh\l se a dﬁuf\ggen'&h%uﬁ{)er of cl osing
g speeds

phases havi ng va nceﬁ i ham only
10 g and the spring © ssary yse @ cormnm
chamber nereby 1t is 1% ece e
re, W . pna
‘proc:edu e for th fird closin9 f
( a of @
quired v the basis
tail OO .
| be explalf d in @ ol rodirment
. jon W! oss!
The inventio presen d
15 a mmat'\ca\\y
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T i1 2000141 PC -13 s ~s Zo 2s REFERENCES 1 overhead door closer with slide
ar’m assenbly 2 housi ngp3 closing spring 4 piston 5 toothed rack 6 pinion 7

i nvol ute toothi n’d’OQW?I

ocsing-sided tooth profiles 9 teeth of the toothed

rack 10 housing walls 11 control valve 128control valve 13 control valve 14

oil outlet duct 15 skirt of the piston 16 | ongitudi nal
bore hole 18 spring chanber 19 oi|l outlet duct 20 oil

groove 17 radi al
outl et duct 21 oil

outl et duct 22 drigwes éttoddct 28hewnthyiea phgsesdchineaxnion’s pourse

chanmber 25 oil outlet duct 26 oil, outl et duct )
outl et duct28oil outlet duct29oi@t @JPIOZhegd@c%entral

2000141 PC -14 27o0i |

poi nt of the pinion's

rolling circles Drotary axis of the pinionXdirection of the arrowin the

openi ng direction 2000141 PC -15

10

15

20

25

Figures 7to 10 show in a diagrammatical illustration,
four positions of the piston during the

delayed closing operation.

Figure 11 shows a second embodiment of the

delayed closing operation.

According to Figures 1 to 8, a closing spring 3 acts on a
piston 4 which is guided in a housing 2 of an overhead
door closer with slide arm assembly 1. As illustrated in
Figures 2 and 3, the piston 4 has a toothed rack 5 meshing
with a pinion 8, which presents an involute toothing 7. In
the region of the center longitudinal axis referenced to with
numeral 23, the pinion 6 is eccentrically supported in the
rotary axis referenced to with D, whereby in the closing
position of pinion 6, illustrated in Figure 3, a central point M
of the rolling circle of pinion 6 is offset into the direction
towards the toothed rack 5, and in the opening position,
illustrated in Figure 3, the central point M of the rolling
circle of pinion 6 is offset into the opposite direction. The
rolling curve of pinion 6, as can be seen, is circular. The
teeth of toothed rack 5, generally referenced to with
numeral 9, present opening-sided tooth profiles and
closing-sided tooth profiles, whereby the closing-sided

tooth profiles 8 (see Figure 3) of the last two teeth 9 are



CLAIM5 1. An overhead door closer with slide armassenbly (1 ) having a
pi'ston'(4) being_guided in a housing (2) and |l eaning on a closing spring
(3), having a s %@Héﬁ%ﬁcpinion (6) being eccentrically, rotatably supported
at the housing (2) and nmeshing with a toothed rack (5) of the piston (4),
whi ch pinion presents a circular rolling curve, the central point (M

t hereof being offset, inrelation tqgt rotary to axis (D) of the pinion
(6) in the closi ﬁ§e§b|§eai with an angie. Bﬁ?%éppéﬁ @'EQ/f/HGQSO{ el thetotée@rr ack

1 d i Lat h : ; H ) tion. |
{he opposi e di rEATbrS BFRsaRt &1 SEAGY (druist | Seh Aloner TR 98E s 15
h hed b) i d hed K file,. by it

ol osi ng- si ded t oTRRpHER IGWA HTE ey 1A S el B Rt Lpffm@‘?‘éﬁé%uﬁg' Sh

di ti t , ; t

tmthb( 8)”r (f t E?@%&ﬁ%ﬁ%‘%ﬁ%ﬁ %f&p%?@<§5?§ﬂ5§39t¢?d2<5%{@ﬂﬁﬁaﬁ%ﬁfﬁjgapéu5 16

t he roriing§£urv§ ﬁgxyﬁggﬂé%gﬂlégggg% ﬁ§$1§§¢ﬁq%ﬁ8§§@eﬁﬂfﬂa %%ﬂﬁer%ﬂf to
imately h i i i

descendi ng. manner MENTHE PGP HAS SRMIF Sxpeed e g tatereabat Y 11 @

different flank 4891°€(%ewcld‘§nggp§ﬁénﬂar$b‘ﬂ;thérp”'in@@nt@m FigeraB)Siflfowt he

openi ng-si ded flank angle of t teeth (9) substantially ascends up to

approxi mat el y hafrictidve retigidh offthehinviaiaté¢dotiaielg 7Swithnthe tbetdu@mfl y

extends substantially in a constant manner; the cl osing-sided flank angle

of the teeth (9)tcottedcimaickl byisdesalised. By the wagphhexiotiingl guhad foft he

| ength of the toothed rack (5) and subsequently extends in an ascending

manner; thaow dt theftootkedorack 1feisl asapted tedhe eorentricabsuppdry afscends

up to approximately ao _half the length of the toothed rack (5) and

subsequent |y ext PHUON B andepresantsy aneenespendinglyreighilyrSwhapedpi ni on

6) fromthe closin osition into . .the Xi J)ym openi n osi tion

(6) cou?s , whereby al? teethns1 oﬂhe tgothe rpack S present
different flank angles on the opening-side and on the
closing-side, as can be seen in Figures 4 to 6, illustrating

15 the pinion's progression at the toothed rack in three

phases.

Respectively separated positions of pinion 6 are illustrated
in the Figures 4 to 6. In this case, Figure 4 illustrates the
20 closing position, i.e. when the door is closed, namely the
position of the piston 4 and of the pinion 6. In this case, the
pinion 6 is located in the right zone of the aperture of piston
4. In this case, the rotary axis D is located on the center
longitudinal axis 23. If the piston 4 is moved into the
25 opening direction (direction of arrow X), the pinion 6 will
rotate about the rotary axis D. Due to the eccentricity of
pinion 6, a position arranged almost in a central region can

be seen in Figure 5, position that corresponds to a certain



~s suns up to nore than 180, whereby the cl osing-sided tooth profiles {8}
of' the 'l ast teet %609‘}1(31‘(; the toothed rack (5} in the opening direction
(arrow X}, which™profilées are associated to the portion of the pinion (6} s
exceedi ng the 180, are executed with an arl§l-e; d} the piston (4} is guided
wi thin the housing {2} by neans of at |east one control valve (11, 12, 13}

in a way delaying the closing n o ation. An over head door closer with
slide a)r/m ass)e/nbl gning m'ﬁenaogﬁb@oﬁb@ﬂ '%%Lﬁh(?e(@rpﬂrﬁsﬁtﬁlﬁ g {2}

cccentricarly, rBEIY L bRLOMEA FERE TR Me (o) AaRasrERRVR v th a
t oot hed rack (5} t i n ; i {ni on presents a circular
rolling curve, t ghpeé,}ﬁ}"%%h%' %éébmd\@#e%rbetgmbei ng offset, in relation to
the rotary axis (a} of the pinion (5) in the closing position, ~a into the
direction towards the toothed rack {5}, and in relation to the rotary axis

{D} in the openi s ROSHEERNlY isMdwi Ny mgeﬁét? &hd eipt imgurééavafa ef@zed by

the follow ng characteristic¢s: a} the toothed rack (5} T's executed as

toothed ~s rack pheéél€ontittredivest 9 1¢! 931 ihdi 1184 ser0iny rthef ideﬁégé@l} of
the last teeth {0} in the opening 2000141 PC -18 direction (arrow X) are

executed with an closirg opereticry ats \d&g?obbdt ire theetbushg Wwallse1 @ asft hed

rack (5) are arranged on a S-shaped rolling curve, s whereby, respectively
starting from t héhel ovienbepdsdocrnclasier with stigecarne assesmbbptiedand
substantially in an ascending manner up to approximately half the |ength of
t he toot hed rack fuactioms thersafusill be expiainest bedeinpft@nos thalbasiset h (9)
of the toothed rack (5) present different flank angles on the opening side
and on the W osi @ kigwres Adoodeni ng- si ded flank angle of the teeth ~s (9)
substantially ascends up to approximately half the I ength of the toothed
rack (5) and subsequently extends in a descending manner; the cl osing-sided

hai Tt el engt h GPUEIRG (56t ATt bk 108) CUSRInbLISCRRbTS, RXeardiBa foan
ascending manner ;Figu?e 7, the piston 4 passes an oil outlet duct 14, which,
via a duct 19, is connected with a control valve 11 and via
15 a duct 20 with a piston chamber 24. The oil exiting the
piston chamber 24, via a longitudinal groove 16 in the skirt
of the piston 15 and a radial borehole 17 in the piston 4,
can pass over into the spring chamber 18. The ducts 25.
21, and 22, associated to the control valve 12, are

20 arranged in another plane.

According to Figure 8, the longitudinal groove 16 passed
the duct 14, such that an oil transfer, from the piston
chamber 24 to the spring chamber 18, is only possible due
25 to the play between the piston 5 and the wall of the housing
10, resulting in a strong delay of the closing speed (second

phase of the delayed closing operation).



2000141 PC -19 the width of the tooth head of the teeth (9) substantially
ascends up to aggfgéhqﬁgely half the | ength of the toothed rack (5) and
subsequent |y ext 9 i'n"a descending s nmanner; c) the rotation of the
pinion (6) fromthe closing position intelthe maxi mum openi ng position suns
up to nore than 180, whereby the closing-sided tooth profiles (8) of the

t he, openi ng direction (arrow

X which' prof | 104G tRedBichPRaSEoOf HaeiFiayed GIoRIng PRTSHONGIne

QUi dod W thin ¢ h RASSSS 93 IThy GRBAlES oS | ST e BoMBoine, SRt ¢ 11,

il B e,

b=ty b ke
t c ’ hereo A

circular rolling curve, entral poi'n erng offset, in

relation to the fi{d abme ORI VN 9 iéﬁh%d@dpfhé*@o@ﬁrg%ﬁéé?ﬂ isn the

closing position, into the direction towards the toothed r , and in
relation to the jdgriticalan the Bist andhie threethind dslayingphaséo the opposite

direction, characterized s by the follow ng characferistics: a) the toothed
rack (5) is executed as toothed rack profile, whereby its cl osing-sided
tooth profiles (8) of the last teeth (9) in the opening direction (arrow X)
are execut ed w t Duringuthies fourtto phese wivthie delayed teesing 9ppetatibn
toothed rack (5) are arranged on a S-shaped rolling curve, whereby
respectivelly st athegigriingnot the closinggregion)i the duct 2tk of shei valveudde i s
executed substantially in an ascending nmanner up to %ﬁproxinately hal f the

length of the to@adAG tR thexyisten GhayxhRiedt s ¢lasedidpcdnaicasedhser ;
oil coming from the piston chamber 24 passes, via the duct

25, the control valve 12, the duct 21, and the duct 22 via
the afore mentioned overflow edge, into the spring

15 chamber 18. The control valve, referenced to with the
numeral 13, is normally closed during the delayed closing
operation; there is, however, the possibility of reducing the
delaying period, through corresponding opening of this
valve during the second closing phase (during which an oil

20 exchange happens only through leakage between the
piston and the housing walls), whereby the oil exiting the
piston chamber 24 is conducted, while being reduced, via
the duct 26, the control valve 13, the duct 27, and the duct
28, into the spring chamber 18.

25
An alternative embodiment with regard to the execution of
the oil outlet ducts and the valves for controlling the closing

procedure is illustrated in Figure 11. In this alternative



all teeth (9) of the toothed rack (5) present Zo different flank angles on
t Her opéni ng si delgm QR t he closing side; the opening-sided flank angl e of
the teeth (9) subs aﬁtially ascends up to approximately half the | ength of
t he toot hed 2000141 PC -21 rack (5) ant?-subsequently extends
substantially in a constant manner; the closing-sided flank angle of the

% Lot AT AR T T,

the rotation of t n el I c 111 n t X1 mum
g posi t1 orrug Sk HpicaiticelBrl W iE3hEd RS HBhyK el gt

el osing- i ded gy d&b%ﬁﬁ@?ﬁh%éses% %aeslvmétg i) o e, Lasthed o
(5) in the opening diréct¥Pon (arrow Xj, rch profileés ar% assocCiated to

Lhe portion of L iR 4) reauteRr OPREI O o\t aLet el sfotddy an

angle; d) the piston iI'S gul wthin th ousi ng (2) by neans of at

| east one contr dnyakRid dto bh oliBdutiBt ey 200eAelRy héRird ARENEOEO

operation. 4. An overhead door closer with slide armassenbly according to
one of the clai rgpdcifieally dugigpatedzederfloWhadddeopipiston(8) imnther the
toot hed rack (5) present "'teeth having straight, Zs angled or convex curved
tooth profil es. regaaﬂ%ﬂﬂhé’(bomﬁ.raek Bver head door closer with slide arm
assenbly according to one of the claims 1 to 4, characterized in that the
pinion (6) presents an involute toothing (7). s 6. An overhead door cl oser
with slide armassenbly according to one of the clains 1 to 3,

characteri zed i rBesides Hdhe @hove descsbediiworembediment exareples a
housi ng wal | (10)_ of the housing (2), whereby two closing phases are

associ atedi® o atWitBagegand t9 dl?f@r@amlgmw plgses1 of ithe eonnecteq

over head door clgser with slide armassenbly acgprding to one or. several of
the precedi ng cl@PRES é%d?a@fe?@%é%eiﬂOFE&Iét h‘@ﬁgf%sﬁ% %?%E@d@rfeﬁ]%

conprises four phases. of del ayed cl @ging operation, . whereby, .while using
two control val VBYS P,n'lgc?,retaiéﬁ i Qﬁ)ﬁ@()%?tr 8‘|UFO§?\5e°f(ﬂ S'&@t%%?sw th
the sane closin ed. _a fir cl.asl ase conprised between

approxi matel y 1%@5@%@ ¥@gl,°d§)8§%5|h/§| {;;5‘%@85 third cl osing phase conpri sed

bet ween approximately 70 and 20, whereas the second control valve (12)
controls the fourth cl osing phase conprised between approxinmately 20 and O
and the functioning of both control



?s valves (11, 12) is cancelled in the second cl osing phase conpri sed

bét ween apprOX|gBB@J¥ 0 and 70. J 2000141 PC -23 8. An overhead door
closer with slide armassenbly according to one or several of the preceding
claims, characterized in that an oil outi®t- duct (14) of the first control
valve (11 ), in the first phase of s the del ayed closing operation, |eads

into a | ongitudigal 6) arranged in a skirt of the piston (15),

whi ch groove co%ﬁéﬁ&#éh the spring chanmber (18) via a
spring-chanber-sided radial bore hole (17) of the piston (4) delimting the
| ongi tudi nal groove (16). 9. An overhead door closer with slide arm

assenbl yaccor di fgt o one avermeadidadn tleserenitdisigie airms assembdty eri zedin
that theoil outlet duct(14) |eadsinto an oiloutlet duct(19), which, via~s
the controlval ve (11 ), dudmSificcat es with the oiloutl et duct (20) that |eads
into apiston ch er(24). 10. An overhead door closer with slide arm
assenbly accordithg to orfdOBING SPENG of t he precedi ng ao cl ai s,

characteri zed in that in.the second phase of the del ayed cl osing operation,
due to a play bétween t RISPRton (5) and the housing wall (10), a pressure
conpensat i on fr t he pi er (24) to the spring chanber (18) is zs
possi bl e. %10141 Péaogﬁeﬁlran‘%] over head door closer with slide arm
assenbl y accordl g to 03@ ﬁ several of the preceding clains, characterized
inthat in the t |rd cl Péﬁphase the oil fromthe piston chanber (24) s
passes, via the outl g ww the control valve (11 ), and the oil
outl et ducts (14, 19) edge of the piston (5), into the
spring chanber (g8 12. ; r with slide arm assenbl
pring ) clgﬁ rgq% Q@é%%?ﬁ 6'f1?é§’ ; enbly

according to one or sever e prece ai ns, characterized in that,
in a fourtfy phage of theegltihdfiteedf, ﬁ%ﬁacﬁ he oil outlet duct (20) is
closed, and the oil fromthe piston chanber (24) passes, via the oil outlet
duct (25) through the q@msm wallee (12), and the oil outlet ducts (21)
and (22), and via the overflow edge, into the spring chanmber (18). .AR A AN
A AE. A A&, . A 2. AN, .qorstréb¥alve0. Aa . AN?. Af . A A(. AL. Aaf _. A(. ASN?. AN_
ENPSVY\ hw7u! *nmx| RTR
Czupkf a\ W ca] ca] ] ca] cajanfrohyablecaU] ca] c: a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] cal ca] ca] ca] ca:l ca] ca] cal] cal] ca] ca! C2i

1 control valve

15 14 oil outlet duct
15 skirt of the piston
16 longitudinal groove
17 radial bore hole
18 spring chamber
20 19 oil outlet duct
20 oil outlet duct
21 oil outlet duct
22 oil outlet duct
23 center longitudinal axis
25 24 piston chamber
25 oil outlet duct

26 oil outlet duct
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WHzupkfa\ W ca] Cﬂ)}oﬁ%cﬂ% ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] caU] cal] ca] ca] cal] calca]ca]ca]ca]ca]ca! & acJ> N !I!"Q\"" "

#{vgl ga\ W ca] caU] ca] ca] ca] ca] ca] ca] ca] ca}l ¢4} ca] ca] ca] ca] ca] cal] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca! #E##) YBOR2EREEEE! " ' " Y( ++++] /

2221 22345: 7>71 7zypkf a\ VU] ca cg] ca] ca] ca] ca] cal] ca] c

a] ca] ca] cal] ca] CZ?C&] cai\%g]@f%ta‘%ﬁf]cad ca} ca} ca]U]ca] ]ca] calcalca]ca)lcalcall7
N778s88899: G : : ; 4 R<p<S<<<#H=- 5385=2=4>>>77?7?7??{ vgkd”" Ykf a\ V cal] ca

UV] caV] ca] ca] ca] %5] (F:)a] ca?@aﬁ@i“{h gHPﬂ)ca] cal ca} cg] cal ca] ca]U]cL] cg% cal ca] ca] ca]
ca] cal]ca]ca] ca ca :

?’?1???1?AA]BBB]BBB] pEE( FCJ‘QHIQ'—%L—%F%?\}%HHSI Jzupkfa\ WJ] ca] ca] ca] ca] ca] ca] ca] caU
ca] ca] ca]ca] ca calc cale : ’ ca] ca] ca]ca] ca
el 28I0KL Lol NKO00 PRt AR & R A BTy Ca eh cad cal ca

1 ca] ca] ca] cg] cajpaY ca] CR:]HHFY axis of the pinion

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca! WWWWKFXXXYBYsY

ZZ[[[e[\x\]*"__"X_ direction of the arrow in the opening direction
aacccczupkfa[ UU caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca]

cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca! ccef g hbhchmhrhhiij}k]*~ "

“~aacccczupkf a[ UU] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca]
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L10% & 8 2110% & ()-’(*)10% & ((;-L!()10% & ()§)10% & ()-w78dE 0181(()2%5 & ()-

0@O0% & ()- S,S10% & ()- $910% & ()- '10% & ()-




“210% & () -ul Aj kI mkxmbC@10% & ()- 10: 10: 10:1"s<10% & ()- s9S10% & () -

5@0% & () - 3@02@@1 5c X| RT dBibCl, @ 10%\ & ()- @ON & ()- @10% & () -

yf 10% & () - ‘f‘) | 10% & ()- R C2i aBnbCs*-10% & ()- "gl0% & ()-!S

10% & ()-F, @O0%& ()-F, @O0%& ()-& , @109\ & ()-i M

dENBC, 7- 109% & ()-F, 5-109% & ()- 4100 & () -, 2410% & () - &0@L0% & () -

F. @0% & ()-3M ~ @910% & ()-FZ10% & ()- Z10% & ()-!10%+& ()- 10\
CLAIMS-

1. An overhead door closer with slide arm assembly
(1) having a piston (4) being guided in a housing
(2) and leaning on a closing spring (3), having a
5 toothed pinion (6) being eccentrically, rotatably
supported at the housing (2) and meshing with a
toothed rack (5) of the piston (4), which pinion
presents a circular rolling curve, the central point
(M) thereof being offset, in relation to the rotary
10 axis (D) of the pinion (6) in the closing position,
into the direction towards the toothed rack (5),
and in relation to the rotary axis (D) in the opening
position, into the opposite direction, characterized

by the following characteristics:

15

a) the toothed rack (5) is executed as toothed
rack profile, whereby its closing-sided tooth
profiles (8) of the last teeth (9) in the opening
direction (arrow X) are executed with an

20 angle or convex curved,;

b) the teeth (9) of the toothed rack (5) are

arranged on a S-shaped rolling curve,
whereby,

respectively starting from the closing position:



10\ 10\, s9@0% & ()-3VaB~ @10% & ()- !'g 10%n& ()- &gl0% & ()- Fz10% & ()-
f 0% & () - 10%33 SH(F 1A <~ @& 2z 100& ()- *10% & ()- (10% & ()-

9g10% & ()-1'12 &‘%5-!Iz 109% " & ()- ~rS1 @10%\& ()-s3nM0% & ()-

mMO% & ()-110%\& ()-s 10 10 10!4,z 10%&-(§: ~zX6r S1!!1 &2y 10%\ & ()-! #f
109\ O\ & ()-"1#f 10%\,\& ()- s! 104 & ()-1S 10%\"\ & ()-F ! H@

10%\ & ()-suVv7! | @10% & ()- Mm% & ()-. mO% & ()-109%&; ()<s,10:\:\ .10:\:\
10:\:\1 &2y 10%\:\ & ()- & aBuV7 "% /&C&!VY?-'S!%’@%‘&Q gb@%?m‘?ﬁ!d% & ()-y

10% & ()- ,9TI0% & ()- @, 10% & () l.aa2uyz! LI o\ \ & (V=11
1098 51 & ()- @10% A % ) - ,@T LoveR’ %fl?%ﬁé?/glﬁiéi)i?@&é% %é’}%‘}’ﬁéﬁ}% !
S10% & ()-110% & ()- m0% & () nakoPhd dehbth dPthe toothed rack (5) and

subsequently in a descending manner:;

5 all teeth (9) of the toothed rack (5) present
different flank angles on the opening side

and on the closing side;

the opening-sided flank angle of the teeth
(9) substantially ascends up to
10 approximately half the length of the toothed
rack (5) and subsequently extends

substantially in a constant manner;

the closing-sided flank angle of the teeth
(9) substantially descends up to
15 approximately half the length of the toothed
rack (5) and subsequently extends in an

ascending manner;

the width of the tooth head of the teeth (9)
substantially ascends up to approximately
20 half the length of the toothed rack (5) and
subsequently extends in a descending

manner,

c) the rotation of the pinion (6) from the closing
position into the maximum opening position

25 sums up to more than 180° whereby the



P g 1 5 10% & O
V7!l SFI?;/O> N) H io%&&(§) 10 10
Bu %& ( 0% 0)
' ()-acJa 10 0% & Gl % & 10
AT o & 10%&() b L0 i&()
10 - g 10% ° Closg %ti& éw / %f(t)“re last
AN f‘g‘éw&&.({)-‘!&fﬁ)y b 91092 () 8851 o%& o amon &
“\ - | 1
320}% & (g', | &y éﬁ?&lywtﬁﬂbo 118&)# (tfllo (9F 09 x 1%/&/\7&0(()\@
! T - 0/19/8
Nomain s, #] $) % (- ff’&() b @Dwg&dﬁi%ﬁ‘@’d
10: & 0 1
AR 'fd%% p| 1}?([%(1 1onn
10" - f BRARS * +++
"Y()
8&&& ()
&
Z10%

) in the
nn'Z 1Yo 8 )() } hich Profijeg
ted tq 0 the Portiop, n of the Pinion (6)
+H+))
)+ ()Hl)gy%ft (g) Y10% O%X@eed/ng the 180¢ e exe ecute With 4,
1o th Pistop, ) is Ide thin the housing (2)
% Means Of at least Ohe Congyr, Valve (11,
12 13) in de/aying e c/osing
10 peratio
2 An overhea 00 Osgr With lide ssembly
(1) hay; Piston (4) €ing Juidey a hous:ng
(2) anqd | on g Clo Sprin having a
toothed Pinion e eNtrie ' Otatgp,
I5 support a Using (2 hd ing With 4
toothed rac 5) of the Pisto ) w ich Pinion
present ireylgy roljj € the al RPoint
) thereof 9 offset N ref on ¢ e fotary,
axjs (D) of th Pinig (6) in oosing position,
20 Into the Irectis to ards ¢ e O0they ack ¢ ),
dj "®latio, the rg axj D) in ¢ Obenin
position, into Jo Site direc 10 acterized
Y the follg a acterist/o
a) the toothed rack (5) is Xecyte as Ootheqy
25 ack Profif Whergp Its /osing-sid d tooth
prof/'/es( last teeth ) in ¢ ]



mML0% o0& ()-10% S& ()-"j//1 222 222} oP1nl0% o0& ()-, 10% X& ()-" 10eoeo 10eoeo
10eoeo! >& 10%o0e€ %ﬂf)%i | +& 109%R0R0& () -!4& 10% o[ 0&' () - 2! 223445a?0P1mM &" @
1

10% o' 0&' () -s-

( -1s- 10%0+0& ()-,- 10% o0& ()-

@0% o0& ()-10% o0& ()-56778797: 7>71 7TN7r S4s19% & ()- mMO% & ()-10%]& ()-s
10[o[ o 10[o[o 10[ o[ o! 4F. @ 10% o[ 0& () - m"F @ 10%HoHo&' ()-m

N7785888a99a7r S4s! z 109%N&! ( %j L2 10%,
10% & ()- 210% & ()-99: G :

S10% & ()- @10% & ()- " gl0% &
410% & ()- 2:10% & ()- 3.z1098 P)feds“
10% & () - <<( =) =*=+=- =8===~_@! L10%& () -

58 )
irgptighs ( Ia;fr W%)%/g ?)’e()e?(ﬁﬁ%]f &)W&%g v & () -

<p< << ErS4sII 5210% & () -
rm0%v& () llO%&' ()- 10:

10

15

b)

the teeth (9) of the toothed rack (5) are

a

rranged on a S-shaped rolling curve,

whereby,

respectively starting from the closing position:

the rolling curve is executed substantially in
an ascending manner up to approximately
half the length of the toothed rack (5) and

subsequently in a descending manner;

all teeth (9) of the toothed rack (5) present
different flank angles on the opening side

and on the closing side;

the opening-sided flank angle of the teeth
(9) substantially ascends up to
approximately half the length of the toothed
rack (5) and subsequently extends in a

descending manner;

the closing-sided flank angle of the teeth
(9) substantially descends up to
approximately half the length of the toothed
rack (5) and subsequently extends in an

ascending manner;
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10M &109M & () -/ &109%E ()-/ the width of the tooth head of the teeth (9)
substantially ascends up to approximately
half the length of the toothed rack (5) and
subsequently extends in a descending

5 manner,

c) the rotation of the pinion (6) from the closing
position into the maximum opening position
sums up to more than 180° whereby the
closing-sided tooth profiles (8) of the last

10 teeth (9) of the toothed rack (5) in the
opening direction (arrow X), which profiles
are associated to the portion of the pinion (6)
exceeding the 180° are executed with an
angle;

15 d) the piston (4) is guided within the housing (2)
by means of at least one control valve (11,
12, 13) in a way to delay the closing

operation.

3. An overhead door closer with slide arm assembly

20 (1) having a piston (4) being guided in a housing
(2) and leaning on a closing spring (3), having a

toothed pinion (6) being eccentrically, rotatably

supported at the housing (2) and meshing with a

toothed rack (5) of the piston (4), which pinion

25 presents a circular rolling curve, the central point
(M) thereof being offset, in relation to the rotary
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and in relation to the rotary axis (D) in the opening
position, into the opposite direction, characterized

5 by the following characteristics:

a) the toothed rack (5) is executed as toothed
rack profile, whereby its closing-sided tooth
profiles (8) of the last teeth (9) in the opening
direction (arrow X) are executed with an

10 angle or convex curved,

b) the teeth (9) of the toothed rack (5) are
arranged on a S-shaped rolling curve,

whereby
respectively starting from the closing position:

15 the rolling curve is executed substantially in
an ascending manner up to approximately
half the length of the toothed rack (5) and

subsequently in a descending manner;

all teeth (9) of the toothed rack (5) present
20 different flank angles on the opening side

and on the closing side;

the opening-sided flank angle of the teeth
(9) substantially ascends up to
approximately half the length of the toothed
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rack (5) and subsequently extends

substantially in a constant manner;

the closing-sided flank angle of the teeth
(9) substantially descends up to
5 approximately half the length of the toothed
rack (5) and subsequently extends in an

ascending manner;

c) the rotation of the pinion (6) from the closing

position into the maximum opening position

10 sums up to less than approximately 180°,
whereby the closing-sided tooth profiles (8) of

the last teeth (9) of the toothed rack (5) in the

opening direction (arrow X), which profiles

are associated to the portion of the pinion (6)

15 approaching 180° are executed with an

angle;

d) the piston (4) is guided within the housing (2)
by means of at least one control valve (11,
12, 13) in a way to delay the closing

20 operation.

4, An overhead door closer with slide arm assembly
according to one of the claims 1 to 3,
characterized in that the pinion (6) and/or the
toothed rack (5) present teeth having straight,

25 angled or convex curved tooth profiles.
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An overhead door closer with slide arm assembly

according to one of the claims 1 to 3,
characterized in that the control valves (11, 12,
13) are located in a housing wall (10) of the
housing (2), whereby two closing phases are
associated to at least one of the control valves
(11, 12, 13).

An overhead door closer with slide arm assembly
according to one or several of the preceding
claims, characterized in that the closing procedure
comprises four phases of a delayed closing
operation, whereby, while using two control valves
(11, 12), the first control valve (11) controls. with
the same closing speed, a first closing phase
comprised between approximately 180° and 100°,
as well as a third closing phase comprised
between approximately 70° and 20°, whereas the
second control valve (12) controls the fourth
closing phase comprised between approximately
20° and 0° and the functioning of both control
valves (11, 12) is cancelled in the second closing
phase comprised between approximately 100°
and 70°.
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of the first control valve (11), in the first phase of

5 the delayed closing operation, leads into a
longitudinal groove (16) arranged in a skirt of the
piston (15), which groove communicates with the
spring chamber (18) via a spring-chamber-sided
radial bore hole (17) of the piston (4) delimiting

10 the longitudinal groove (16).

S. An overhead door closer with slide arm assembly
according to one or several of the preceding
claims, characterized in that the oil outlet duct
(14) leads into an oil outlet duct (19), which, via

15 the control valve (11), communicates with the oil
outlet duct (20) that leads into a piston chamber
(24).

10. An overhead door closer with slide arm assembly
according to one or several of the preceding

20 claims, characterized in that in the second phase
of the delayed closing operation, due to a play

between the piston (5) and the housing wall (10),

a pressure compensation from the piston

chamber (24) to the spring chamber (18) is

25 possible.
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an overflow edge of the piston (5), into the spring

chamber (18).

12. An overhead door closer with slide arm assembly
10 according to one or several of the preceding
claims, characterized in that, in a fourth phase of
the closing procedure, the oil outlet duct (20) is
closed, and the oil from the piston chamber (24)
passes, via the oil outlet duct (25), through the
15 control valve (12), and the oil outlet ducts (21) and
(22), and via the overflow edge, into the spring
chamber (18).



