Device with Control |l abl e Divider Elements and Control” Method The
invention relates to a device with controll able divider elenents, and
a nethod serving to control the divider elenents, as indicated in the
preanble of Cains 1 or 8, respectively. 3 ass or wooden wall s,
sliding panels, doors, or shutters - hereafter called divider

el ements - which are i Mmovably nounted or attached so as to nove on
drive assenblies slidable along a runntng track, and are optionally
rotatably nounted and/or stackable or parkable - are often enpl oyed
to separ . fi ; f f 0, i

openi ngs.ﬁtl;&\l:%eé\}%ir gggﬂwbtgﬁ‘t'gﬁ/l er gﬁgrlrg%t:gé t é& riaég ggérggerr%% iq%%\ogf)dv\hi ch
are equipped with electric notors which are controllable by a control
unit, ar g peci fical i i.c buildin r.cial

bui | i nge anaRerer i EFhhtEa e o, Bl hh & Bl PR B o i pl e
di vi der elewmrdss, aadcentelhod grervahgung tedrs rpileft be adl yidero\Hldednwhj ch

exchange ta W . ocal control, units, attached to the divider

el enent sgs %e(ﬂé%g%gnb% gl?eopa ef”%alﬁ % (?]h%nln}fnénf%dgw If%tf%escsﬁvegy'

t hrough the power supply lines provided to drive the electric notors.
EP O 953G7é)565%| di sgl 0ses g de i.glsL in_which the drive %or and drive
unit ar eCTocatEd "WPERT N T h ‘sd%d PIpPETI%E GPFRe oF Vi dET-Pemrent .
In this demaeert helebéctviamicQksehts egratieth abet hensiatidemoahesgnt
are supplied with.alternating current, Transm ssion of the caqntrol
signals s %Fﬁic%‘ﬁgnfgdaﬁyt et o™ ahd aose'sr‘?g]ﬁ’illﬁ?i Bt G ke c?gtror“ﬁef"

si gnal . FhenidprRSECRSI 0N astk cntitbahl e Viees a0f vt Absnt ydPearal/@based
on prOven, Slﬂﬁ| I Y standa}Eﬂi zed nodul es, the caost of which is

conpar at ?%"%{?‘ JuBat e HRiT WCIETFEY PRV to Sepataty, O3 f ect
oper at i ogent ffidenewBmeeVhE eso Nislseber k Nt-ddnldrZ @dnapk ogpawarak and
paraneteri zed based ggyt he configurations_present. Usuall t he | ocal

. y |
control HATIESare thr Gl 4E8T vF 19eTVict c e FIGrBuRS SBYR Whe € HoTaddrieds age
are assi ghetbded Whehdevideri @ @S whl ch 06@ CARLLOLabd tis, 4 n
addi tion, the nunber and width of the divider elenents nust” be
i nput t ed“CGHIMAG Bt 02hRiT BRAPY MEH EPEFE B @2t hnes Publipeb e \dides.
el enent scaffeLal:aubat edings 4Qyeidredsbyrt he-ddavel Lepgeds and qtr ayel
di stances within or outside of the parking space or station in’which
the divi BeREEefntdPaPedsY % TLPTEREE ack etFitashi eANLF AL uitdéis t o
open andpglase e %%ptr@d@@%exy@fﬁh Qb 85001 IS OMiRECULLL NOeo U S

process of initializing the device in each case involves a relatively
hi gh conprEsd tAHtéxpeAsec The Gurisesecbementes i Mhenekohange tdferdsfter eato
create apsi fphemandaf Ui theLsdnproved, deyi ! RE

appropri at ef@ontmfol met hod. SI'hgpdevi cggs%%ﬁtﬁjcfa%gw%l %gﬁ%ﬂﬁelmes

i npl enenPEeVidnde teosirivef elbe i eddarrandmpndrs al i zed with reduced

conpl exi ty/ expense, while ensuring interference-free comunication
bet ween the central control unit and the decentralized control unit.
Thi s pur pBse 953 d6ki évedibylesaiev cdevand & ndtiledd tihi dhihavestdre and
feat uresyingdi cated i i l...Qn .8, S i.vely. -Advan eous _ .
enbodi rrenlfgw%ﬁﬁit %e al&%v%tg‘:ig%d a“r’lgcrr}l%ditégt %%I%Anr Iﬁ%off égr%i ?ﬁg g%lecldzlivrgfﬁl?r
The devi eéetery- .atin| ¢hét daeliconttis kdbberth widerselphegtawdd cin ithe
driven by. a. driv i Lthin a track and by an electric
not or coﬁ%‘r%o ﬂaﬁﬁgﬁgéggg%ségéﬁé%s g#%n%?%/ercneaﬁtlrngl c%%ﬁ?%{%l unit and
a | ocal Eomtswlssient ofohhect@uktcd. tshgndlyi derimplemented by modulation

and demodulation of a carrier gignal. The transmission and
control devices of this type are based on proven, usually
standardized modules, the cost of which is comparatively low due

to their wide level of use.



-3 elenent, which control units exchange data through an el ectric
line provided in the track, the line functioning as the power supply
for the electric notor. According to the invention, a first direct
voltage is provided in the central control unit, which direct voltage
is connectable through a central switch to the power supply line, the
switch being actuatable froma central sending unit as a function of
the data to be transnmitted fromthe téntral control unit to the |loca
control unit. Provided in the local control unit is local ) receiving
uni t V\h'q'?d“e'f%e?@pcfgpéx%t‘l‘f? qekﬁgtkr@&«&gﬁﬂ‘%és'rrﬁ‘ustthebe"%'&i%%laggé! ed to
t he power supply T7ne. ésé detecte changes are convertéed by’ a

| ocal priovessonedconl giapgreocaited Stadedansf ehe protiogpiratibos

appropri t ed the received.data or_instructians, a

ot oh ISl un R Hhe' Pieal ittt fipim e et tRe
vol t age sxpplcheds tordures powehisuppldrddsee hseaddeidrezdasuppl dedidar
t he elegh2j%nggtqgj_Th fir§t girect vgltagg. rovided in the centra
control URTE prPhariddy FOFtRe Pitpose o Ju%p?% g S ®to®t e
el ectri oviniahob$, cleaniibe dgenenanedc Hymat bREXPOMSI ME RBMRHAiBYPPLY
conponent,,, for, ex | e, by a power s ly unit, to which an
aIternaﬁﬁHﬁhVBP?d%%gﬁﬁuiepFéﬂg?gfﬂ?Hﬁgpéﬁvﬁﬁﬁﬁo%%?wﬁﬁﬁééﬁenagnitude
is able dadweated, NO eafrned B Ut S@FeCOEpESPONHANG gaRErators are
required, for the transm ssion of data between the central control
unit and™tHETEES | BHSHbiRE PHEERR oMt rdi® BAFFLNTIIRRIA < Givatdon in
ef f ect edvritHt BRe t & ANSIHS B1@Meht dEa BNt ReRI VhNY Si HasiNgrIbAP! g1

nmeans, preferably, in the baseband. The reduction in the cost of the
devi ce i FIFHUSCaRFBVAEY 15 OFEpPACE PigE X GTRSIVERE t PRthsH it rfr@Bvi ces -
even if dheseiage siandaddiesedoantnihenakong tRSXPERAIY 8 RYLSLAR €
power supply devices and sinple transm ssion nmeans which can be

oper at ed* P ved Fn%&kﬁﬁﬁﬁa}éngﬁﬁal%@Tﬁﬁﬂ§1§W6é§E%%ﬁ%; for exanple, of
the PICIx famly fromthe conpany M crochip (see
http://ww. m crochip.conm. Provided in the local control unit, which
i s pref eFRbIFPTEPED SquishddVRnthont 1§ ddwrednee stagtecsin » Fiseéssor,
i s a | ocily GRBtheL- tilioRs WakgRedal a,ane s@ble 10,06, answhted
during intervals in which the central swtch is open, to a centra
recei vi MEYWId provided in the central control unit. The direct

vol tage source serving to supply the first direct voltage, which)
source has a low internal resistance and woul d affect data

t ransni sBionefiom stheuldda afdet he kenimmileneoned ahoxmicgsti-s i sol at ed
during thi I 1 SSi N I — 1 ssi-on_of . dat romthe

| ocal tSQ% ékégﬁfgg%%%gﬁng%ﬁ&%?? V§&$g%§$% g ﬁgl?%Féﬁé?{ﬁ§ roach
desi r ed. wiHolse e puriiyg sirtrerfswiessi o ir eamrdrewniph ehent isek weeranhe
especi al a pr.oac y i .second direct .voltage is
connecté%¥%nt%igg$%§9g§h &aﬁ%%oEP?O?&%%ﬁga?ﬁFgégﬁo%fﬁﬁéi?%ﬂt‘
resistance to the power supply line, to which a | ocal resistance
within the local control .unit is conpnectable by a second | qcal swtch
whi o i g worbeEg A My Bredl Beai AL afier b1 Rerfe L atach Bred b
of the di¢aturesbeéndiamsd tiredl aAmeok t@ges diresgectiselNusadrenaagdohy
t he Ioca&m%%g centra Q§sLstag&eg igggrc%pne%tgd,through t he power
supply | TRE A ter t e 18cal” ‘St eh 76 cBeEd oo hidh VoI dyed

di vi der alaiolst.age is applied in the central control unit which is

| ower than the second direct voltage. Changes in the voltage at the
vol tage divider which correspond to the transmtted data are thus
abl e to hiee detvectedad it Heezeentohal cenntsidlabaei 8ivDedecélamnernf whhen
voltage chapdes,in the oontral, of,|osal. cotrol uni ts, L | mpl eyent od

electric motor controllable by means of a stationary central

control unit and a local contrel unit connected to the divider



- 5 - by an operational anplifier, to the inputs of which the signals
to be detected and a reference voltage are applied. The voltage
applied to the power supply line is applied preferably through a

di ode to a capacitor which is connectable through the first | ocal
switch to the electric notor. The capacitor thus enabl es
interruption-free supply of power to the electric notor. The
capacitor is charged to the level of the first direct voltage, and
supplies the necessary operating voltage during intervals in which
the centdialnesi t GhidS QPRTANMN) ¢ & e dddie dLESC Ie§ el ted
fromthe ‘pov?/er spplpl y line. DuFLi 1F\ghigxnt éarn\%tael S F% %%?%#r?%gl ggﬁf%?gjf@
switch isingpercvited ditnddd $okhgkestihd iogpdchtoiof fromashe hgowerer
supply ldpe.,This aclion l.d..8 be acconplished using a switch.
The el ectdrgj?rcyrmt or@klgs pr é:\c/r;:}ggdmwh?ﬁ a sensor, optionally a Hall
sensor, by which the rotations and rotational direction of the rotor
is able 10 1R8;dst 1.ned - hu he path travel.ed by the divyider
el enent an&n t ﬁeseﬁéz%% gﬂ"r?%% Eanéo J"ts];tset{‘cl%el?e(e:%dv% B C orf g&fﬁ&é?‘éj

di vi der gl émentenihel devitow lacoot di wigi dto dilvect nvehit g iandchhecto®hhod
t hus all Spi vice's siyple construction, far precise

i ndi vi dua Oélg’ﬁt go%g%ép‘% %%sl§§§e%’c%%é)ﬁwé% 3?19?% rfjel?ee’rre s SYEhER eby
enabl i ngeaimgsectvababld ifttdrogetherrahdea@ddnt, vast Wwed |z asunmaved ont o
and out Qgf ar ki space _qQr  station. ,Transm ssion of data between

t he cent@la %ggﬁt ?%Pg%n|Iianasﬁ"dtltgga{fr%%nttffeolceﬁﬁﬁfc‘é‘ﬁntbrémi AR Eneht BoE

ei t her symeiir enausdy wiitas\mekiasqust \thedFQbcex agpherol i tWiiRdOWS; Al €
statically ar _dynan cally assigne o the local control units during
whi ch, foi°%exa I‘é?“ijla"fréwé’aﬁsbga?g%%%rﬁft CEH°CH I ARG SRET o
unit ei tharaggchppbléy W thHeoPolBt e£ QDL 10Re . THEe st & & LXehanged
- 6 - between the cgggrol units, for exanple, wthin protocol

f r amewor¥$ WFYRT ha X e *$54rt PRRTEST YD HicPEI1aadEdpt i Gt Frapafes y
bits. | mpadeblt onts adtiiidprdastanbtdi taadddie caenhe e SWMHEN da%a or

preferablr}/ opened. After the start bit is detected and during the
period of"THECELEPE: bF t5VHHTE FEcAFEMHRTE PinFbei koshusrasesses. by

transni twidaira stvorther genidialageoabpoledinid thy ?8@@% ng, alieei pg the
second lqcal switch. The data are freferably ransm tted, and

opt i onal 33 % 68els AR EFEDG 618 Bt eHfetier MoRed - prot ocol . A data frane
or data packet may have, for exanple, a start bit, eight data bits, a

parity bit, and two stop bits. In addition, one or nore bits may be
reserved i tTAFAtt REX$aiee ftreuBEohidehdn 6bal cenrtabl cantined. uduki ng
initialigakien19f rdeviige @g@@&dbﬁg dpihieq BYEBET 08 e 1. gxanmpl e,
of devices known% from EP%)O 53 706 gfﬁdltglb \}}z}r igogs par amet er sefl%ﬁzgt%ge
adher ed TGGR - of BRrPE FAEHIPEFE Plieat astexpesi b epextermingd vand
retracti @wphehbe ghyidamgalensot s, il %_u%ﬁrg' Laneousl ¥,,avgl di,ng
col l'isions during extension from t he parKki pace. A conparison of
Fi gur es A t&rdaBipgvealtachaf eherederermgqedr ed fandexternsiosenf r om
Par ki ng spRaGeuRe! $s essRNtH Al gt ' : . ydth bl b2 of ..
divi der elenents 1A 1D |Afa F“fofggne%‘%nd‘rel‘%qel%n%%%ﬂi?ﬁ[?ds}’ﬁoe\ﬁﬁo ftng
Fi gure P9nedarpes sighifaeamedy faprent itmmnshansibe of viaer belterent she
1A, 1D shownah ncEAOUSE B o B,addhL o0 o fhe w dih. bl hs of divider
elements 1, what nust also, for exanple, be takeR T hto accoult s the
travel speagmiaside bhddgcsedeon hehparnknsgispace, side spaciengiwitdi n
the parkiin@ $RARE. «ihE SRACHRY dUL] ni;ng.and_cl gsi ng, -and the
pat h of tlhe t rlacg_sS 3&% nitial ?zgt %%érﬁbggguﬁgt Bgﬁg]?/vasp%o%/ne%‘ tT%‘ebe
especi al1eguesaphi tattdek witartevér the viaarceelienehtis dcwere=dusgd t hat
have different. wi : : .initialization of. h devi ce that
has been egj%g ?gdg%‘ﬁlo%ditr%%sml-gglén c{e‘uces - even 11?%:%ese are
standardized and therefore inexpensive - by simple power supply

devices and simple transmission means which can be operated by



-7 to the specifications of the user therefore requires a proper
accounting of all relevant factors. Using the nmethod according to the
i nvention, however, it is significantly sinpler to inplenent
initialization without the determ nation and input of the
above-nenti oned paraneters. The foll owi ng discussion explains the
invention in nore detail based on the drawings; , Figure 1 shows a
device with at |east one controllable4di-vider element 1 which is
retained by a drive assenbly 2 guided within a track 3, and which is

driven electric motor .15 which is controllable b ce
cont rol nsBeguBE LY St eb R it CoLort R % e The Lx
el ectri camidghénat i thadicagmanyf Bi ctdehigeVisee in a first configuration

FLou e Sk b8,51 el idal aegeretic diagram for the device Ina
in the formof a preferred design; Figure 4 shows the path of the
{rancm SECORCBT it e Beilo 5" CROMe e At 5P (1R /07 “hdynahFonous
data transiMippstionith at least one single-chip processor, is a local
control unit by which data are able to be transmitted, during
intervals in which the central switch is open, to a central
receiving unit provided in the central control unit. The direct
voltage source serving to supply the first direct voltage, which
) source has a low internal resistance and would affect data
transmission from the local to the central contreol unit, is

isolated during this transmission interval.

Transmission of data from the local to the central control unit
is feasible using any approach desired. However, this
transmission can be implemented in an especially advantageous
approach by which a second direct voltage is connected within
the central control unit through a central resistance to the
power supply line, to which a local resistance within the local
control unit is connectable by a second local switch which in
turn is actuatable by the local control unit as a function of
the data to be transmitted. A voltage divider is thus created by
the local and central resistances interconnected through the
power supply line after the local switch is closed, to which
voltage divider a voltage is applied in the central control unit
which is lower than the second direct veoltage. Changes in the
voltage at the voltage divider which correspond to the
transmitted data are thus able to be detected in the central

control unit. Detection of the voltage changes in the central or

local control units is implemented by a comparator, for example,



- 8 - Figure 6 shows the data frame for synchronous or synchronous
data transm ssion; sem - Figure 7 shows wi de divider elenents 1A , 10
a parking space; retracted into Figure 8 shows narrow divi der

el ements 1A 1D

by an cperational amplifier, to the inputs of which the signals

to be detected and a reference voltage are applied.

The voltage applied to the power supply line is applied
preferably through a dicde to a capacitor which is connectable
through the first local switch to the electric motor. The
capacitor thus enables interruption-free supply of power to the
electric motor. The capacitor is charged tec the level of the
first direct voltage, and supplieg the necessary operating
voltage during intervals in which the central switch is open and
i the first direct voltage is isolated from the power supply line.
During intervals in which the central switch is open, the diode
isclates the capacitor from the power supply line. This action

could alsc be accomplished using a switch.

The electric metor is provided with a sensor, cptionally a Hall
sensor, by which the rotations and rotational direction of the
rotor is able to be determined - and thus the path traveled by
the divider element and the encountering of an obstacle, end
stop, or adjacent divider element. The device according to the
invention and the method thus allow, despite the device’s simple
construction, for precise individual control of all system-
conmected divider elements, thereby enabling these to be slid

together and apart, as well as moved intc and out of a parking

space or station.

Transmission of data between the central control unit and local
control unit can be implemented either synchronously or
asynchronously. For example, time windows are statically or
dynamically assigned to the local control units during which,
for example, data can be transmitted to the central control unit

either cyclically or upon interrogation. The data are exchanged



a parking space; retracted into Figure 9 shows the divider elenents
1A, 10 of during initialization of the device. Figure 8 Figure 1 shows
a device with a divider elenent, the drive assenbly of which is
descri bed in European Patent Application no. 04405607. The subj ect
matter of this patent application is incorporated by reference in the
present application. The drive assenbly 2 shown in Figure 1, which is
gui ded by two running wheels 211 on a®anning surface 32 of a track 3
and wi th gui de wheel s 215, 231 in channels 34, 36 of track 3, and

whi ch i %&%QECEI‘?Q &54’1 qolloagiI?Q?f Eo@%x%ﬂxﬂl?y gitgyiunnt irrég:og:e\i! ce 41 -
for exanple, to a moo&; plastic or glass plate 2 ST A dri ve shaft
160 dri Vierwmgyoahs efleictly ibeveotbe d&aemengd géapimgtiG,aﬁm@pdnbnelsc?}maft
bei ng c%%&L t ot gear._161 t.0 a toothed. belt 5 provided in
track 3. Tﬁggd?¥5%'5§§é%§%§ ggh%%aém%ga3e ?%6t§%§€n6%§aﬁ%Fgr§g in

whi ch dridwigcbha$tp2Aferailendpaged erkfiteal kjtedovamarkd tf riamdétieveed and

assenbl y;.2,:.an S Le erpendi cul ar. theretq are_hel d
f or runﬁ?ﬁanahggfgﬁ%%f¥g%% ?h% ?%%g:?F&Vng%gH%§§%ﬁﬁFV“‘ﬁiPnéi has a
head pi edes2aBlahichisspdnndetadid e dehvealinédn2idbl rndki eh

electric t.or 15 and geari 16 are .arranged such_that drive shaft
160 ext eor‘}j(%gu\r}gr??%amﬁ/&l?ﬁv\é;}g ??%‘Fﬁlcgr]io\?@%aggé%ﬁly P fare REE the
t oot hed medrrah]l potrHrechianedr, | ¥ed styaf fonk@Qyesgages daaidmdqgbebta 5l

predetermined protocol. A data frame or data packet may have,
for example, a start bit, eight data bits, a parity bit, and two
; Stop bits. In addition, one or more bits may be reserved within

the frame for use by the local control units.

During initialization of devices according to the invention or,
for example, of devices known from EP 0 953 706 Al, various
parameters must be adhered to in order to achieve the fast
possible extension and retraction of the divider elements, while
simultaneously avoiding collisions during extension from the
parking space. A comparison of Figures 7 and 8 reveals that the
time reguired for extension from Parking space P is essentially
determined by the width bl, b2 of divider elements 12, .., 1D;
1A , .., 1D . Divider elements 1A , .., 10 shown in Figure 7
require significantly more time than the divider elements 1A, ..,
1D shown in Figure 8. In addition to the width bl, b2 of divider
elements 1, what must also, for example, be taken into account
is the travel speed inside and outside the parking space, the
spacing within the parking space, the spacing during opening and
closing, and the path of the tracks 3. Initialization has up to
now proven tc be especially complicated whenever divider

elements 1 were used that have different widths bl, bz. The

initialization of each device that has been supplied according



-9 retained above the running surface 12 of the track 1. Mounted on
drive unit 22 is a guide unit 23 which retains upper guide wheel 231.
The bottom of traveling assenbly unit 21 is additionally provided
with a contact nodul e 218 having contact pins 111 provided therein
whi ch run along a power supply line 110 |ocated within a channel 38
of the track and contact this line. Power supply line 110, which is
conposed of two lines, is connect ed ‘orf 6ne side to a stationary or
central control unit 1000, and on 1 the other side to a | ocal control

unit 10Qoprayi gestian dhecal beaste ane diwbderoal aent Ls &hbgégpéxoca'

control unit serves in particular to control electric notor

| ocat ed 3GHROHPF Y &fsédl ye2edpdt GHttiadsal |y, to control an actuator
130 of a | ocking nmeans for divider element 1. In the present

enbodi ment of drive assenbly 2, the connection of power supply line
110 to I%5eaF EbntheRRaghiaccrading & fidet édvent bugh hoomtvast ptnss 111
att ached;;t-9; i el ugh- a. ting,.Li

provi ded ?ﬁlg?%%gﬁﬁgﬁQQ &%gflgr?ﬁé?%ﬂgﬁgngﬁ§gb€figﬁﬁ%§§ %ﬁ%gggﬁxéﬁis or
an addi tdesRamietaEimielarg] 4npgtandt thy abonrsevennipridheakamebyrahi ch

| ocal control unit 100 is connected to the optionally provided
actuator 130 for the | ocking neans. The connection of control unit
100 to dhectri oyt dissugsd ot oerp saimsothe 50nbsnivitirc int hereofiataans
and rot atj.QRra i ' f..the rotor of electric notor 15 are
detectegEfgae%?gg%g Fﬁ?& Sh anot her connecting line 114. Sensor 150
connected to electric notor 15 is preferably a Hall sensor which is

| ocat ed,.f exa e t he .rator, _and a pernmane net_t hat
suppl i esFlgg %ﬁg%e%ﬂ% tegﬁ 51%%2? Seﬂﬁ‘f}guﬁtarlleﬁsg ot eccirj\%rloqéfagﬁgngl‘fh Bugh
whi ch an el ectri cclaamemgntl fvhowk. i $\heneverdt be 4 | @fid-estasergbhyof t he
magnetic field chan due.to _-_10 - .notign by the rotor he

el ectrons, whi chhﬁlgﬁegir iw\}grﬁllﬁyaat]faocr{(gi:%t’uapﬁa‘f’h H ey SN éﬁ O the
el ement, are di vestteed mnr ecsbronglwhiper pendbsttarlabite0 tiha deneedi on
of the current. As resul t |1 _voltage . in the mllivolt range is
generat ed which i%?é%ﬁii 5P§Fe?8§$iﬂg%ﬁVéngb T EF Mogietl 08, to

| ocal control unit 100 and evaluated there in order to stop the

rotatio of tor and the,corresponding.di spl acement of divider
eIenentQﬁguésg?rdf;%%ﬁtFgﬁcﬁﬁ??agdﬁ%QW?g&Snﬂﬁ%igﬁTébutQﬁ 8p8t et i My
unit ) 120 by whixltirze dewfcgueatidig initialized. Provided in
operating unit 120 is a nmenory unit 121 in which preferably text
nodul es are stored which are callable through synbols transmtted by
central ronteod und tthk0@QestehchhadcHra BB ¥gF H0WHIEWBRL aLH; et al
control unit 1000 is reduced. . In addition, central control unit 1000
can be connect ed & &S5EE %t FORAF ISR EWHl  devi ces such as sensors. The
foll owi ng discussion explains in nore detail remaining aspects of the
desi gn %j control units 1000, 100, and the control nethod according
to the i'MIEAEI vh,SNEESed GRUEFgUr el vaRg B8ninsl Migure thej FPust phtes,
central control widrek9@@ Rasignprocessor 1001 which is connected to
a sending and receiving unit 1002, 1003. Sending unit 1002 has a
central switch 1004 by which a first direct voltage ufl, for exanple,
40V, is rabugeto howenneet pdrhoot henL @BAUEEOT Sn IRkr $102101 1 pover,
supply line 110. As was al ready nentioned, "l ocal control "unit 100 of
each divider el erfBfiiNg t&ecBhREEE A By LcbREALTL Hiimn PE1dRbapower
supply line 110. A capacitor 152 is charged through a diode 153 with
a volta%p uin applied to power supply line 110, which capacitor is

igure 5 ‘shows the data frame for asynchronous data

transmigsion;



connectable by a first local switch 151 to electric notor 15. As |ong
as central switch 1004 is permanently closed, voltage ull0 at power
supply line 110 and voltage uno at capacitor 152, which serves as the
operating voltage for electric notor 15, are equal to first direct

vol tage um Through the action of capacitor 152, operating voltage
ullo for electric notor 15 is kept practically constant even when

| ocal switch 1004 is opened briefly f&r -the transmi ssion of data.

Di ode 153 here prevents any di schargi ng of capacitor 152 in the
directi p %;Q eyer . uno ~applied
theretoggrggg Q#E%ﬁ%ﬁf??%oéégg at w??%n¥§ 5 %e raI Eg | ocal
control unit 1000wrchiddous eatectmhsadesiding to the |nvention

t hrough power supply line 110 when central switch 1004 is opened or

cl osed according to the digitally available data to be transmtted.
Det ect i dngofet he $hHW£ wa dbedt v adsimidlieg@nt s impl enented rearhocad into
control unit 100, ref erabl by nmonitoring a voltage une applied at a
vol t age di vi der fo&D & B Fé% ¥é5|stances 108, 109, by which voltage
di vi der power supply Ilne 110 |s termnated locally. The voltage ull0
appl i ed A ugltgge duylder $ S co ared in a _|ocal receiving
uni t 103 98F&f &r ablyy sn§‘a§r88n%éYja or t(::&a]rfl"rrl e an SSEFQFF%‘%&IMO
anplifier W th aaqﬁhanagcepuehtage UREFl such that voltage changes
are able to be detected and corresponding signals are able to be
supplied to | ocal processor 101. Based on the instructions provided,

| ocal prﬁtigessos; mm takl eitodectetaientir s4, |.ocalp o4 t¢Buslsor

el ectric notor or, while central switch 1004 i s open, to transmt
data to central c%HﬁHqg 121 BB LA P ImE PR oS EHF be enpl oyed to
transmt data fromlocal control unit 100 to central control unit

1000. In .an esgeC|aIIy %Fvantageous appr.oach, however, this
transm ¢P8RS cAnS 'S @ PEVACP L RethCed 168 ngl IR tde FinGe SERBAN i n

Fi gure &s@&mﬁbycﬁfpﬂﬂ@m.S@Dﬂb&cfiﬂ@i%&@Eh§ QQQQ%&%%tp%bFEBQQEl&htO a
second direct voltage uzz (for exanple, uzz < uzz) through a

di ode 1066 3A4° 5697eS|T§’tear?é‘ 3‘TGBSmaWﬁrcﬁ’fv’éh%%g@q%ﬁaﬁﬂpﬂééaﬁé)OIboWer

suppl y linRerpdOaass 90Re2ere8pLl &h W %;(fgséggzlaépsl iQRened: rhel @Pﬁ}e
control unit 100, a local resistance 105 is ab to be connected by a

second 13GEEMCLYI £ cHIE powdigstppty viiiss Moszuwﬁchm\mwpcpsunsmg
act uat allreeby bocaln seRdnRdndnilr i0% as a¢f Unctian of, he; dat

transmtted. Through the action of |ocal and central Yesistan eﬁ%%S,
1005 |nﬂ@ﬁ@éﬁnék?edﬁﬂhﬁ@ugﬁaﬁéﬁé$ uppley oF i readk B10,ardl wblitrhges

di vi der claec108% Sa hlus cheated, aa{r{de'b I acgl,, gcraiel?qglel g.¢loged,

such that voltage ull0 at power supply |ne 11 rops ative to
second @*PEBLevolt ayerapsz Pdagtéc udn @las€hrhges 4 - Velst agdritd Ostatt

power suppl ¥rki t t e I ejLvin
uni t 11003Ié ygr gﬁéﬁéggﬁ qﬁegggﬁsﬁggﬁrq%o%%%r%ﬁ%guggggI%hdkggsg%gﬁ%
referen@@aﬁélPQQ@QL%QEﬂée@h@M éoﬁv@#haﬂjqenrceﬁlrzn Precessdr badO15 t o
correspondiigedalf. o Fguhe a:Sone. aaebial s necelvlng it 1008

having a capacitor 1008 Vihi Ch TS connec oh ‘one si roﬁgh

resi st akéeenbdyp woltsédond whiebtdyote ajefozz4 anckiomding obhetcslie
through g resigt ange 4902 t | v It Ion as jno data
are belngwtransnltteéﬁqthe gg%%%? éaléédc ggfg% %¥b rentlal

vol t age pgzpendiculyy Qh%ﬁ@ﬁ@lasanhehiﬁﬁ@ﬂrusnnmmuﬂpﬂﬁed2and secoinsd

| ocal swi ch 104 he_voliage _appl.ied on th nput |de at
capacitor 1068 e%ﬁﬁgegﬁﬁgmé§ ﬁﬂ%gt:%q%ﬁlgaé%agﬂl¥%e %&? Qﬁ ﬁ
receiviN@nuﬁpt64008éthhngesuastmeﬂlulW@htagelehmmgeammam ttBusnbe

detected Lo centrally u5|n ne_of sev thod - 13 -
correct| |nﬁérpre o, 2TARGIESI Fi's e %FFHS e % e5ﬁ86‘fisdata or
nultipleeaCQGSSIﬁOHMGﬂﬁ.GabmbdrﬁV®lﬂﬁﬂmmEgr2em&ﬂphﬂwmd&hé ftragBsg ar e

gear 31 mounted on drive shaft 160 engages toothed belt 51



uno at capacitor 152 is higher than voltage uln at current track 110
so that diode 153 bl ocks, and thus isol ates capacitor 152 from
current track 110. Figure 4 thus shows the path of voltage um at
current track 110 during transm ssion of data frane F. Through the
actuation of second |ocal switch 104, data can be transmtted to
central control unit 1000 during periods in which second direct
voltage un is applied at current trackR 110 or in which data bits =0
(an inversion of the process is of course possi bl e whereby the smﬁtch
i S open t Fel t al contr | ynits

are ablggfgg?ggﬁ%ﬁBF at }unﬁgéé)éﬁ¥fa ? ?%qﬁmbﬁ' e#egtlgn e ﬁg
start biFivemwrdé? te aveudd@clmalts|2(3nshlclenztaftalln(sormppeh: gnide 10RR1
can insekt in the transmtted data frame Fz the address of the | ocal
control "uni't 100 fromwhich a response is expected. This |ocal
control unit 100 is thus able, after detection of |ts address, to

i medi a Vi@ nsqkttg%%gl¥gthln the franme t the S|t|og of a (or
nul tiple correspondlngly assi ghed' stnicr %M%ﬁu LE-BPPOW ng frane

or timepmonddsd wiitth at bentesulmoctdiaat 2vel hagend ko tlagtr pdusedh at

current tr durln nsm ssion of the corr ndi ng data bit.
For exaﬁ%?ggg?%iggg.l ﬁe p%??t%>Q5gt (89W?§ﬂ?99@§1pgﬁ8ﬁ)91%. ocated
interrmgahanwetnﬂahmeﬂ Bheosatke pofaaki bydcashialayhibe1seat mhich is
utlllzed b¥ %%%33§ trog glt 100 as the_send w ndow. In central
control 24 UBF FRshOtimy 65t af cIP e "G edfedopyected on

conpari ngeveldage unetatibHarer tdedtkalllodral $86endobef e5enes,
voltage IREF2 FIQ%J2958S?OMB t he asynchronous transm ssion of data
ontr Bl

franes F9Stgtigedt ARTt SSORFG antt hel $ PFOVSEEIFPnoFhe Hese

units OllteﬁlsdEOanE dNvtikiert datmeht anesiien Lo6al LAl wHAkt S0 ghe
for responses. Figure 6 shows the

preferabI% qugﬁéed therelE

synchr oR6a5*tY SPBRTBE ThEH T ameEOor215 Aogater on drpueween
central ageahbD} nirdd,1090iandllpcalo contrel AMidtul0. Heweyger, a
sem - sygchronous transm ssion of data is also feasible in which data

frames aPErsBRt™HNERToRGUSEST fH 5 ENnt r afn dEift PEIESERAt eThedimenid

the ti wefmeadea\sas‘s@mbubezdel;hé/eéahr@‘ctdehaog @@\éﬁ%@ by;hocaly to
contr ol unlﬁs 100, for exa i xed in gerva s from

the stopOBRt o redeivdd Hgga?¥r%ﬁﬁ?QF?d tthEgh qqm§apﬁspﬁnétieh to
extend Qit¥hEpéq &l EMRRALS 1A pzatelfhczoraabe&ﬁwu nhla%t%%ki{}% EREN
space. The instruction then follows to nove IVI der el enents

- 1C - Peovhdetelegr régnnstguthc Wadual kysedwar ds Benkiedgtspacs P.
The movement sy ofy inghividpal diyider sghements

det ected by sén;cr 1§Oland reported by the fg%ébant 88%?5%0ﬁ¥f%ﬁ%1
unit 106Yt Bhéehtiegalc 6AREBPL upiit 1000 1sCennnedtesbnir sheunpt idQ0A Y s
thus ablgot9as@cprdithe ﬁ%‘kf@f'r@?er Jolor: L Qre of
t he relgsgnt d|V|de? el enent aggﬁgﬁhto thﬁggnﬁﬁbgggg%mé&gres
whi ch | $°8t8PEdEHENtLO8l ¢ ahecwmcamoyorm@ attirtes si mgnebrdi v der

el ement §n1fy che M3da$ 1bAYSAAR! £l oRIN d qui.ckly and sinply
wi t hout the neee3 gﬁ ény |%terJeﬁ%fgﬁaFgB%ﬁ (%15% tﬁg % ?es 4

t he nanﬁéﬁcérsbﬂﬁﬁéﬁeﬁﬁ afedilgtelerecelienehfectiedl throlbh eenthat
control Rht-100Q0 1i;9.2hg9 notified of the direction in which divider
el ements 1A, 1D are Dbeing displaced toward the associ ated park
position, with the result that that the |nd|V|duaI di vi der el enents
1A, .., deRsake £ach ahle Lo, be e 4 he ass ¢iated i.ng
space P orsretﬁacteg |nt85tﬁ£ %E%%%ﬁgtg par |ﬁ§ pace %?Edgﬁ%ﬁﬂne
in the eerpertwhbighedtsi dncaved. i frit kxacade, dfetmddr phe parkingndpaces,

In d'ff%%?ﬂ&néké“%&&dgﬁsthat supplies a magnetic field perpendicularly
te the Hall element through which an electric current flows.

Whenever the field strength of the magnetic field changes due to



Wthin the parking space, divider elenents 1A 1D are noved
sequentially by central control unit 1000 towards an ao. odooi at ed

i nner end stop which may be forned by an adj acent divider elenent 1.
As a result, the end position of each divider element 1A 1D within

t he parking space can be precisely determ ned, as can the elenent's
specific position outside of the parking space, based on the
subsequent nonitoring of rotor rotatidhs- - 16 - nade by drive notor
15, 150. In preferred enbodinments, this information is used to reduce
the travel .spe f_ divider elenents |A -,.1D before reaching the

t ar get pngjsﬁlgﬁoﬁg l|f£;r%)essr| \%Of’aﬁggngf%%%ﬁ nlsdnf”hé%ht%repo%ﬁ]t‘?e&%éi ¢i der

el enent slobgitedinall as ageqappeded Ald ehedel enahinj ngrd ke verdeposbitd ons

withint ki ng space, .diyider elenents 1A 1D are extended b
central C%ﬁ?@%}’ %%W rf%&éllfa%% F%ea‘%?oeaﬁirﬁﬁtéﬁgc%f drits |C’~irﬁ§§ltrre%¥ 4n
associ ategudtt ea ¥adl stodpagkoinexiaaplia,lianladiacenti digendett el emeith
1, or astaop.,) limti an opening._ Since central_ control unit 1000
does notlsygtEdkn%Wn%%aq%gsicloflgﬁrk? t'He 5?ng@\?Snie‘é?ﬂt’ertcéﬂﬂ’cé’ﬁoﬁ?n’fwse
initialiwat anor ams ar effedcthdratin eddecedrspeesh Afd efottheons of
descri bed i ni ii allidi%ati on runs have been inpl enented, the addresses,

the seqUiHCE and®H SPIGETEREPANT &Y i DR LEFeBRNT dot Eemsst §19menD,

and the positions of the respective inner and outer end stops, and
t he respective positions of divider elements 1A, _, 1D (at or between
the end stops) are stored, at least in central control unit 1000,

pr ef er abdantabs Ochit t@CaAni€0N0HO! 1 NEdrHhRAn1 At ¢ b eastohien sthheysyst em
switches off, these data_are preferably stored in a nonvol afile

mermory. 1P PHevBvehttfardevare Festle i tippiepdi steovitiad aki zati on
runs nUSic}aeQ%t&ﬁ@e@Lﬁg-zz\M%@_ bheedbready o AbLI @ﬁ'u@k‘?gctg;c}@ecf%ﬂaﬁiy text
restarted, the stored positions of divider elenents 1A _, 1D

adj oi ni MPAHFNRER BForAH ehichdase oppldiadler sheeudt yswerdifs ed by

movi ng themsagat8stny heRRRAOBRLAES: 608 SteBo LT 13,0 the
devi ce, homéver, e‘t}‘rr addi tional data ar.é: rleqai r%%ﬁbt%%[v%i%ﬁ @%P??gl ons
can be aVHYGEETELEF i Yy SaEirdi 6ANBTOHI Wiided 08P ekt eduged DIsut of the

parking £RR¢Eon 0cd i Sa1entncdbYi 081t o @FERLA 14 cénn%;[%éa&jjt%i ni ng the
outer end positions after the first initialization phase, as shown in
additional external devices such as gensors.

The following discussion explains in more detail remaining
aspects of the design of control units 1000, 100, and the

contrcl method according to the invention, based on Figures 2

and 3,

Ag Pigure 2 illustrates, central control unit 1000 has a
processor 1001 which is connected to a sending and receiving
unit 1002, 1003. Sending unit 1002 has a central switch 1004 by
which a first direct voltage ug, for example, 40V, is able to be
connected to the conductors 1101, 1102 of power supply line 110.
As was already mentioned, local control unit 100 of each divider
element 1 ig connected by contact pins 111 to power supply line
110. A capacitor 152 is charged through a diode 153 with a

voltage upy, applied to power supply line 110, which capacitor is



- 17 - Figure 9, are transported by central control unit 1000 at a
predeterm ned speed v and predetermned tine intervals t1 toward the
associ ated park position. The tine intervals t2 of their arrival at
the park positions are at the sane tine recorded and stored centrally
or locally. The arrival of a divider elenent 1A is able to be

determ ned by sensor 150 which issues ._an appropriate signal as soon
as divider elenent A hits a stop an %he rotor of electric motor 15
stops. By using this nethod, corresponding limt sw tches or other
sensor sceamedimidies pgnaedinkt N ocAl eRgrvht st e kekated- caster Wienathe
device Ls_in operation, divider elements 1A, ..., 1D are extended at
the t husS¥tF MRS i TRk r U &5t PeBranmfaltdy’s CRPSRTL hECbarde Ui
posi ti oas. pdue:t uppeRd] isent 1@larGORGL] 0hgeinit, 1000 dpaakkert @sgontrol
each indjyvidual divider elenment 1A 1D sequentially. |f the delay
times ti‘g}dﬁ‘ FFEVESs 38sihRedP iR tding yeltaventrt S1EALTIC Iprer d 5t 6red
in | ocakgeantyolf unict 81100: IdESRANE, .abhectigh dalerdingnt Be

el enent -specj fic departure time according to a start signal .
transmi CERIC B Cter aPPEBREFRE (HitE9E0B0y THPS $lfiqtivdle #eEPsnl fretshod

el i m nakest theadiaed 109 cbhec £OMRIRY RALANEI&NT ZakkeR 9hol hes dgMiea
whi ch can only be undertaken by appropriately trained personnel. In

addi ti oRF*thi% TRt hoG fares istiemedodnta pdiiast 853, heve Bxevmite,
speci al afyr 48 dHHIS: nibeheap & Midyt uabh! v, i pRossible b Lake it o
account using the known paraneterization. In the event 1 ndividual

par amet EPEP BY el ey élhehessvent erlddget hao cannldsgondiengtpnitdrd i zati on
runs can be onmitted. The device according to the invention and the
control nethod have been described and presented in the form of

pr ef er r §gansmyp LoremiodR ienf som Hdweventral har téebddicagntenusd hgutihe
knowl edggo@f,.0ng Skig kedebped e @lai6 ”thtﬂéﬂﬁd%%%@Esg 9ﬁ?8§§§2h&%@%
teaching of the invention. In particufar, it is posSible to oy

di f f er eAEPREOIOES 3 0okhenecendizigswandhsyithriocnopsned asyrbiwehous
transm ssbong: of daide Whatcler) MROLARLCIgAhaL g0l v Lelatively
smal |l quantities of data are transferred bet Ween central- Control unit
1000 an8@etecwiortmft ke darastd (0@ soaasmiotedsid yreplabketaddit i anall

functiopalitd - [ hough_prefera only one_..
processor 1011?%&16&113;53, g%%f@d‘g%ﬁ&n b?oh?g%ﬁgoﬂlﬁﬁ § 1’8855};{%061,10 miPPl pFd
pr ocesseksaneyl taayeedplivoyed formdd ¢y vari oesi ftamckeisonabi t Les, arne

assi gned, . Bxt ' [ . tion of the sendi and receiving.units in
pr ocessg}rlégpi(dgdl‘l,sea%%l d?é’?g%? %‘fjerrses,uljgﬁgoﬁp%%sqigﬁl é° IESFm&%’f‘r%F e,

ef fici edpcallweri orliegal uand apphiedla swiltehesd100der 104, 193, is
and/ or rs _c Lot egr.ated i cessqrs 01, 101.

Addi ti o%gﬁp%[vm chies gg’ﬁ%é%ﬁ oy ed Uinﬁ@pféé’e o1 (?irgégg B¥3and 1006.

| n addi tPoparata odsrpewenpsepmry cevieesnancnglléctierc wbters can be

used whi e appropriately wired to prqduce the desired rotational
speeds ggge%élr}ceect\?}&%g SQFB?Ebeélﬁ%‘I g];'la‘bp‘gc?]gtﬁgﬁgCbﬁ??%@eaﬁeilaﬁecéﬁ B
appl i eddtbearedppropiiratepbediidalignaler e 4 Lchange bhgol oidtiponal
directi Qn., The control 1ggviée according . to the invention_and the
cont r ol TREThdE WE 6t 180ur 82554 ¥o TRV AR HgkSUSy RBpYiEaD! el 1F!

ot her dprveessaemlli és abile drd vertSyuskembrst NAdsdi Rg: cbar 1exaspl e, the
devi ce dilscl osed t%y EP 0 953 706 Al. - 19 - List of reference

not at i ons=1df Vi G281 érent™ wi Yo iAFEE R85 et Fan@ Of1 dfecreon, to

transmit data to central control unit 1000.

Any method can be employed to transmit data from local control
unit 100 to central control unit 1000. In an especially

advantageous approach, however, this transmission can be



1000central control unit 100lcentral processor 1002central sending
unit 1003central receiving unit 1004central sw tch 1005centr al

resi stance 1006di ode 1008conpar at or 1008capaci tor 1009resi st ance
100l ocal control unit 101l ocal processor 102l ocal sending unit
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implemented using the device shown in Figure 3 in which power
supply line 110 is connected permanently to a second direct
voltage uz (for example, 24V, uz < Uz) through a diode 1006 and
a resistance 1005, which voltage is applied to power supply line
110 as soon as central switch 1004 is opened. In local control
unit 100, a local resistance 105 is able to be connected by a
second local switch to power supply line 110, which switch is
actuatable by local sending unit 102 as a function of the data
to be transmitted. Through the action of local and central
resistance 105, 1005 interconnected through power supply line

+ 110, a voltage divider 105, 1005 is thus created after local
switch 104 is closed, such that voltage u.;p at power supply line
110 drops relative to second direct voltage Uz, {uUzz < Uiig) .
Changes in voltage u;;p at power supply line 110 are able to be
detected in central receiving unit 1003, for example, by means
of a comparator 1008 and a second reference voltage upgr;, then

converted in central processor 1001 to corresponding data.

Figure 3a shows a central receiving unit 1008 having a capacitor
1008' which is connected on one side through resistance 1005 to
second direct voltage uz, and on the other side through a
resistance 1009 to a logic voltage u,. As long as no data are
being transmitted, the capacitor is charged to differential
voltage ugz, - u,. If central switch 1004 is now opened and second
local switch 104 is closed, the voltage applied on the input
side at capacitor 1008' changes, and thus the voltage at the
output of receiving unit 1008 changes as well. Voltage changes
can thus be detected locally and centrally using one of several

methods .

For the coding and transmission of the data, transfer protocols

are provided on the basis of which the received signals can be



103l ocal receiving unit 104l ocal switch 105l ocal resistance 108,
109vol t age divi der 110power supply line with Iines 1101, 1102
1101swi tched |ine 1102grounded |line 1l1llelastically nounted contact
pins 112nmounting plate 113connecting line routed in channel 214
114line to electric notor 15 and sensor 150 120operating unit
121menory unit with text

_13...
correctly interpreted, and collisions during transmission of
data or multiple access actions can be avoided. For example,
data frames are transmitted by central control unit 1000 which
have one start bit, and one or more stop bits. The transmission
from the local contrel units 100 tc the central control unit
1000 can be implemented during reception of the stop bit, or
within time windows which are provided after transmission of the
data frame and are, for example, permanently assigned to the
individual control units. For example, the response to an
interrcgation transmitted with a data frame occurs subsequently

i within the next data frame, or within a time window which is

specifically assigned to a local control unit 100.

2n example of the data transmission between central control unit
1000 and local control units 100 is shown in Figure 4. Upon
actuation of central switch 1004, a data frame F; having one
start bit, three address bits, six data bits (i.e., an
instruction), one pa¥ity bit, and two stop bits is transmitted
by central control unzt 1000. To transmit data bits = 0, central
switch 1004 is opened such that voltage u;;p at current track 110
drops from first direct voltage uz;; to second direct voltage Usgs.
What must be taken intc account here is that operating voltage
Uigr at capacitor 152 is higher than voltage u,;0 at current track
110 so that diode 153 blocks, and thus isoclates capacitor 152
from current track 110. Figure 4 thus shows the path of voltage
10 @t current track 110 during transmission of data frame Fs.
Through the actuation of second local switch 104, data can be
transmitted to central control unit 1000 during periods in which
second direct voltage uz, is applied at current track 110 or in
which data bits = 0 (an inversion of the process is of course
possible whereby the switch is opened at data bit = 1). In other

words, local control units 100 are able to transmit data



130l ock actuator 131line to lock actuator 140external control and
communi cati ons devices 15el ectric notor 150sensor, for exanple, Hal
sensor l6gearing 160drive shaft 161toothed gear 2drive assenbly with
drive nmotor 21traveling assenbly unit 211runni ng wheels on traveling
assenbly unit 21 - 20 -
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immediately upon detection of the start bit. In order to avoid
cellisions, central control unit 1000 can insert in the
transmitted data frame F; the address of the local control unit
100 from which a response is expected. This local control unit
100 is thus able, after detection of its address, to immediately
transmit data within the frame at the position of a (or
multiple) correspondingly assigned bits, or within a following
frame or time window, with the result that voltage uyi0 is
reduced at current track 110 during transmission of the
corresponding data bit. For example, instead of the parity bit
» (switch 1004 open), an “interrogation bit” of the same polarity
can always be sent which is utilized by local control unit 100
as the send window. In central control unit 1000, the
corresponding data can be detected by comparing voltage u;,, at

current track 110 to a second reference voltage upg;.

Figure 5 shows the asynchronous transmission of data frames F; to
local control units 100 and the responses Fp of these units
cutside or within data frames F;. Local control units 100 are

preferably prompted therein for responses,

Figure 6 shows the synchronous transmission of data frames ¥;,
Frni, Frz, . between central control unit 1000 and local control
units 100. However, a semi-synchroncus transmission of data is
also feasible in which data frames are sent asynchronously from
central control unit 1000, and the time windows for the delivery
of data are provided by local control units 100, for example, at
fixed individual intervals from the stop bit of received data

frame Fj;.

The following discussion explains in more detail the method to

initialize the device. At operating unit 120, the user receives



212 shaft for running wheels 211 213 head pi ece 214 channels to
route electrical lines 215

- 15 -

the instruction to extend divider elements 1A, .., 1D completely
out of the parking space. The instruction then follows to move
divider elements 1A - 1B -~ 1C - 1D in the correct sequence
manually towards parking space P. The wmovements of individual
divider elements 1A - 1B - 1C - 1D are detected by sensor 150
and reported by the relevant local control unit 100 to central

control unit 1000.

Central control unit 1000 is thus able to record the rank number

of the local control unit, or of the relevant divider element
) 1A, and assign to this number an address which is stored

centrally and locally. The addressing of divider elements 12, ..,

1D is thus able to be implemented quickly and simply without the

need for any intervention in the device.

As a result of the manual displacement of divider elements 1A,
-, 1D, central control unit 1000 is also notified of the
direction in which divider elements 1A, .., 1D are being
displaced toward the associated park position, with the result
that that the individual divider elements 14, .., 1D are each
able to be extended from the associated parking space P or
retracted into the associated parking space P, each time in the
correct direction, or, in the case of multiple parking spaces,

in different directions.

Within the parking space, divider elements 14, .., 1D are moved
sequentially by central control unit 1000 towards an associated
inner end stop which may be formed by an adjacent divider
element 1. As a result, the end position of each divider element
1A, .., 1D within the parking space can be precisely determined,
as can the element’s specific pesition outside of the parking

space, based on the subsequent monitoring of rotor rotations



| ower guide elenents on traveling assenbly unit 21 218 contacti ng
nmodul e 22 drive unit of drive assenbly 2 23
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made by drive motor 15, 150. In preferred embodiments, this
information is used to reduce the travel speed of divider
elements 1A, .., 1D before reaching the target posgition, possibly
an end position, or to position divider elements 1A, .., 1D as

required.

After determining the end positions within the parking space,
divider elements 1A, .., 1D are extended by central control unit
1000 from the parking space until they meet an associated outer
end stop, for example, an adjacent divider element 1, or a stop
! limiting an opening. Since central control unit 1000 does not
yet know the position of the relevant outer end stop, these
initialization runs are effected at reduced speed. After the
described initialization runs have been implemented, the
addresses, the sequence and displacement directions of divider
elements 1A, .., 1D, and the positions of the respective inner
and outer end steps, and the respective positions of divider
elements 1A, .., 1D (at or between the end stops) are stored, at
least in central control unit 1000, preferably also in local
contrel units 100. At least when the system switches off, these
data are preferably stored in a nonvolatile memory. In the event
data are lost, the appropriate initialization runs must be
repeated. When the already initialized device is restarted, the
stored positions of divider elements 1A, .., 1D adjecining an
inner or outer end stop are preferably verified by moving them

against the appropriate end stop.

In order to operate the device, however, yet additicnal data are
required by which collisions can be aveided during extension of
divider elements 1A, .., 1D out of the parking space. To this
end, divider elements 1A, .., 1D adjoining the outer end

positions after the first initialization phase, as shown in



gui de unit 24 connecting el enent or screw held rotatably within
traveling assenbly unit 21 3 running track 3a, 3b, 3c
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Figure 9, are transported by central control unit 1000 at a
predetermined speed v and predetermined time intervals tl toward
the associated park position. The time intervals t2 of their
arrival at the park positions are at the same time recorded and
stored centrally or locally. The arrival of a divider element 1A
is able to be determined by sensor 150 which issues an
appropriate signal as soon as divider element 1A hits a stop and
the rotor of electric motor 15 stops. By using this method,
corresponding limit switches or other sensors can be dispensed

with - along with the related cost.

When the device is in operation, divider elements 1A, .., 1D are
extended at the thus-determined time intervals t2 or delays £rom

the park pesitions. Teo this end, centrazl contrel unit 1000 is

able to control each individual divider element 1A, .., 1D
sequentially. If the delay times t2;,, t2:5, .. assigned to divider
elements 1A, .., 1D are stored in local control units 100, these

are able to determine the‘element-SPeCific departure time

according to a start signal transmitted by central control unit

1000,

This initialization method eliminates the need for the complex
parameterization of the device which can only be undertaken by
appropriately trained personnel. In addition, this method takes
into account parameters, for example, special curve runs, which
are virtually impossibkble te take into account using the known
parameterization. In the event individual parameters are
nevertheless entered, the corresponding initialization runs can

be omitted.

The device according to the invention and the control methed

have been described and presented in the form of preferred



parts of running track 1 32 runni ng surface for running wheels 211
34 gui de channel to accommodate upper guide el ements 36 gui de
channel to accommobdate | ower guide el enents
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empbodiments. However, other embodiments using the knowledge of
one skilled in the art can be implemented based on the teaching
of the invention. In particular, it is possible to employ
different protocols for the codings and synchronous or
asynchrenous transmissions of data. What is important is that
only relatively small guantities of data are transferred between
central control unit 1000 and local control units 100 so as to
easily enable additional functicnalities to be implemented.
Although preferably only one processor 101, 1001 is provided in
control units 100, 1000, multiple processors may be employed to
; which various functionalities are assigned. Extensive
integration of the sending and receiving units in processors
1001, 101 is, of course, alsc possible. For example, efficient
drivers for local and central switches 1004, 104, 151, and/or
comparators can be integrated in processors 1001, 101.
Additional switches can be employed in place of dicdes 153 and
1006. In addition, various power supply devices and electric
motors can be used which are appropriately wired to produce the
desired rotational speeds and directions. For example, operating
voltage u;1¢ can be applied to an appropriate terminal in order
to change the rotational direction. The control device accerding
to the invention and the control method are, of course, also
advantageously applicable to other drive assemblies and drive

systems, including, for example, the device disclosed by EP 0

953 706 Al.



4  wood, netaI; pl astic and/or glass plate 41 nmounting profile,
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List of reference notations

1 divider element with drive assembly and plate 72

1000 central control unit

1001 central processor

1002 central éending unig

1003 central receiving unit

1004 central switch

1005 central resgistance

10606 dicde

1008 comparator

1008 capacitor

1008 resistance
' 100 local control unit

101 local processor

102 local sending unit

103 local receiving unit

104 local switch

105 local resistance

108, 109 voltage divider

110 power supply line with lines 1101, 1102

1101 switched line

1102 grounded line

111 elastically mounted contact pins

112 mounting plate

113 connecting line routed in channel 214

114 line to electric motor 15 and sensor 150
;120 operating unit

121 memory unit with text

130 lock actuator

131 line to lock actuator

140 external control and communications devices

15 electric wmotor

150 sensor, for example, Hall sensor

16 gearing

160 drive shaft

lel toothed gear

2 drive assembly with drive motor

21 traveling assemwbly unit

211 running wheels on traveling assembly unit 21



channel s for spring-loaded contact pins 411 416 screw to nount
contacting nodul e 41 417 spring el enments 42

212
213
214
215
218
22
23
24

3z,
3z
34
36

41

414
415
416
417
42

422
421
431
44

3b,

3¢
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shaft for running wheels 211

head piece

channels to route electrical lines

lower guide elements on traveling assembly unit 21
contacting module

drive unit of drive assembly 2

guide unit

connecting element or screw held rotatably within
traveling assembly unit 21

running track

parts of running track 1

running surface for running wheels 211

guide channel to accommodate upper guide elements
guide channel to accommodate lower guide elements
wood, metal, plastic and/or glass plate

mounting profile, attachment device

power supply lines

channels for spring-loaded contact pins 411

screw to mount contacting module 41

spring elements

control module

plate, shield

control lines

Hall element

gearing

toothed belt



control nodul e 422 pl ate, shield 421 control lines 431

The invention claimed is:

1. A device with at least one controcllable divider
element which is driven by a drive assembly retained within
a track, and by an electric motor which ig controllable by
a central control unit and a local control unit, each of
which has a central or local processor and exchanges data
through an electric line provided in the track, the line
functioning as the power supply for the electric motor,
wherein provided in the central control unit is a first
direct voltage which is connectable through a central
switch to the power supply line, the switch being
actuatable by a central sending unit as a function of the
data to be transmitted from the central control unit to the
local control unit; and that provided in the local control
unit is local receiving unit which is capable of detecting
changes in the voltage applied to the power supply line,
which changes are convertible by a local procesgsor into
appropriate data, the processor being connected to a first
local switch by which the voltage applied to the power

supply line is connectable to the electric motor.

2. The device according to c¢laim 1, wherein provided in
the local control unit is a local sending unit by which
data are able to be transmitted through the power supply
line to a central receiving unit provided in the central
control unit during intervals in which the central switch

is opened.

3. The device according to claim 2, wherein in the



Hal | el ement 44 gearing 5 toothed belt - 21 - The invention
claimed is: 1. A device with at |east one controllable divider

el ement which is driven by a drive assenbly retained within a track,
and by an electric notor which is controllable by a central control
unit and a local control unit, each of?which has a central or |ocal
processor and exchanges data through an electric line provided in the

track, {neching fHRLIONINGES AR AONRY SHRPLY LOLLhE SLERLELG 1y

notor, wherein provided in the central control uni is afirs
vol t age whinhedsed arinentigblae ddnough rascentnak swi thd powshespayws

supply line, the swtch heing actuatable by a central sending unit as
a functi on* ¥t ?%éEQ&ﬂgiﬁ Y&t EETIAEIES fPoRPL Rete et r aPRIREFDHIPY

unit to thesdosah EEHEf(HwﬂHEH;inaQ%etﬁ@EaEr9¥hg§gli?nibe %anéwitch
control unit is local receiving unit which i's capable of defecting
changes ipeime aotiusgdlapily aethea dadaé pendingupply tsne, fuhiécion of
changes are convertihle by a | ocal. processor into appropriate data,
t he procegﬁ%fﬂﬂgfﬁéjgﬁﬁﬁﬁéF@EHﬁ§%§Tirst | ocal switch by which the
voltage applied to the power supply line is connectable to the

el ectric notor.
4. The device according to claim 3, wherein the central

receiving unit is capable of detecting changes in the
voltage applied to the power supply line, the changes being

converted by the central processor to corresponding data.

5. The device according to claim 1, wherein provided in
the central or in the local receiving unit is a comparator
which compares the voltage applied to the power supply
line, or a voltage proportional thereto, to a reference

voltage.

6. The device according to claim 1, wherein the voltage
applied to the power supply line is applied in the local
control unit through a diode to a capacitor which is
connectable through the first local switch to the electric

motor.

7. The device according to claim 1, wherein the electric
motor is provided with a sensor, by which the rotations and
rotational direction of the rotor, and thus the path
traveled by the divider element and the encountering of an
obstacle, end stop or adjacent divider element are able to

be measured.



2. The device according to claim 1, wherein provided in the |ocal
control unit is a local sending unit by which data are able to be
transmtted through the power supply line to a central receiving unit
provided in the central control unit ggr[ng intervals in which the
central switch is opened. 3. The devfice according to claim 2,
wherein in the - 22 - central control unit a second direct voltage
is permanently connected through a central resistance to the power
supply line to which a local resistance is able to be connected by a
second | otal sAinethdad tchedmgoall ednfleektunng, dihedswi ¢Tdmdxei nghich

actuatable by the Ipocal sending unit. as a function of the data to be
transnitt%%.gé%§lﬁﬁgﬁﬂéf1égnéﬁtﬁﬁﬁﬁﬂaﬁyogBF Pth 91 ChhBr 8i iR Fhtral

recei vi ngaddn i19y Gapable-«ofi deleeti ngnehangss hnctheryo! tage-appl i ed
to the power supply line, the changes being converted by the central

processorundt cord esporriingadtr]l vBitThendevkbed aocohdi agvidex! aim 1,
wherein provided in the tral _or in the local receivin nit is a
conpar at of ?Wﬁ%%’é%%ﬁhfggﬁt eqﬁﬁaﬁg eu&bgﬁisﬁC#anﬁhﬁgpﬁﬁg? TS it
line, or &rveliage-Pr Qﬁorltdc%ﬂa%rU&%rs%bQ, thecighehepenes y@ﬂgﬁﬁ}?eﬂn@-

The device according to claim wherein the voltage applied to the
power supphich ifigndisiappldsedtien pover] ssablyohvrothangét ety bugheor,

di ode to capacitor_which is.connectable through the . first, | ocal

o toh Lo RRERar ettt s B R R ok LR SR gt 6 i 1.
wher ei n ther&beckdl tadtdidrs iRy evndedtwblih 8hs80SATa ByntbiTch the
rotations and rotational direction of the rotor, and thus the path

travel ed $ylide @ ilderrateahemwerdid Lihe . ehbouaverfhgbeinaneobstzrd e,

end stop §§ £K%§§¥¥g}(£égé¥ﬂé %&Eﬁp%% gr%ugg ?o%oogetggaggégdto be
transmitted from the central control unit to the local
control unit; and that provided in the local control unit
is local receiving unit which is capablie of detecting
changes in the voltage applied to the power supply line,
which changes are converted by a local processor into
appropriate data, the processor being connected to a first
local switch by which the voltage applied to the power

supply line is connectable to the electric motor.

9. The method according to claim 8, wherein provided in
the local contrel unit is a local sending unit by which
data are transmitted through the power supply line to a
central receiving unit provided in the central control unit

during intervals in which the central switch is opened.

16. The method according to claim 9, wherein in the
central control unit a second direct voltage is permanently

connected through a central resistance to the power supply



- 23 - 8. Anethod to control at |east one divider elenent which is
retained by a drive assenbly guided within a track and driven by an
electric notor, including a central control unit and a | ocal control
unit connected to the divider elenent, each of the control units
exchangi ng data by neans of a central “or |ocal processor through a
power supply line which functions as the power supply for the

el ectric MDhOrtoWRe!&h N Proddedd i@ Rt Lah CeRt ol ciphtctsq ay
first direct voltage which is connectable through a central swtch to
t he powerasappbyd|leeal t4wl gvik tich il Agcadt gahsdobyuaitenthal ssenai ng

unit as a_function._ of e tato he transmtted fromthe centra
control uRFt ¥ oa(f%léatr%cyz}fy g%fﬁ rloqcﬂl}niste?%&ﬁg that pFofi %EHCFhO}E‘ h%%
| ocal conthel dad t-d Shé acadndreaaiad Ng unit which is capabl e of

detecting changes in the voltage applied to the power supply line,
whi ch changes are converted by a | ocal processor into appropriate

data, the,pro Q el connected to.a.first local .swwich b j ch
t he vol ta%]g' a;%?fge"(qje%&g]heccpoormelrngsg:ﬁplc%allfﬂné%i’SW§8ﬁﬁé]8¥wé%?eC? t%ﬂe
el ectric metefving. udhe deidad attoi@sngnt enel abit8geWagpeiadprovi ded

inthe local control unit is a local sending unit by which data are
transmi t t e t PReEig hs el ypoviste s Upls Fhisngest dcangeaprdbrEedei vi ng unit

provi ded | . 0 I it duri interva in ich the
Central streehriE o PP e B B e b P o Be' BrUIhES
wher ei n i prodessentt el canrddm@indinid catsecond direct voltage is

permanently connected through a central resistance to the power
supply - 24 - line to which a local resistance is able to be

connect ed, by P in _t | gca nt r ol _ uni h
swi t ch be:lL%'g g@%gﬁ%&bﬁﬂcﬁﬂ&@gﬂ ts?er‘f&ugﬁbn AEAnERULhObabl backbe |
data to ber¢ransmehieded Hi.thEhedreidaod cageendi ngitotel ahen 18¢al

wherein the central receiving unit detects changes,in t he vol t age
appl i ed tPEHEPHOIRIT sUPpISP RatEethésykargEs2bEi Rgtcenverakad by
accordi ng. ¢ ﬁﬁﬁg r I : central processor to
correspondfﬁagﬁi?gquﬁ%% e%%§¥ho %%%%orgﬁkgﬁfo claim8, wherein
data packets are transmtted by the central control unit to the | ocal

control unit, which packets have a start bit generated bg tenmporarily
openi ng the- cehts diesiid GreorinaTie Feeisd LaecRaFRETt BRe| aF ntazst

wherein thee afodepsionnitl Qgale Gontidle Yol brbasableato Logasghl at
| east one data bit to the central control unit during the occurrence
of bits, davangit heo stisr tcdnitralorcamitidailn uaync Hoehogskiteopccurrence

asynchronous|y occurrjng tinme w ndows assigned generally or
i ndi vi duaPt yP1%o® t He Yl SR it gﬁittrs,ori l\RﬁthSMPﬁHB%OPﬁ%Yc%tra|

switch isaé@ﬁ%ﬁ%hno&éﬁy1gghdg¥i tﬁﬂm@QﬁEﬁgbstg% 8MEEGgBEQ¥£9FQ Mfth

mul tiple divider elenments according to claimS8, a%ereln in order to
initializendheidievlite tdetltd Viaerl elceremnils vaiéespovedwhhadhviviludbby in
the predeterm ned sequence nmanual ly, towards the park position
assi gned F%etTﬁﬁﬁr?%ﬂ§y%ﬁ§%(ﬁ§tﬂﬁQﬁ%qdetected by the sensor and

reported by the | ocal

14. The method to contrcl the device provided with
multiple divider elements according to claim 8, wherein in
order to initialize the device the divider elements are
moved individually in the predetermined sequence manually,
towards the park position assigned to them, this action

being detected by the sensor and repcrted by the local



- 25 - control unit to the central control unit which records the
rank nunber of the local control unit and its displacenent direction
relative to the park position, then assigns an address to this nunber
which is stored in the central or Ioc% control unit. 15. The nethod
according to claim 14, wherein the ce fral control unit noves each

di vider el enment sequentially towards a stop in order to determ ne the

end posi tk8Acrandutated hﬁlé:edgx{tallalc%ﬁ;%lunh&teeﬁageﬂsxé% ivweer

el enents out of the parking space until they neet a stop
recorded ugnkheunueerofentheogidaalomondiitdr unhicchpdbaseddbapl aeenemer

and outer ,end positions assign 0 each di.vi.der e]enent, . the
el enent’ sdbE%fff%% WiHi v ﬁ&§%§@1%a?ﬁsﬁ§188teF RedSahd"f nan

el ement i $360864 Ot eehid QLM tihi@duce stBeckr avel napeed: bef ose
reaching the target position. 16. The method according to claim 14,

wher ei n t hecebneertrebrittidl- unit transports the divider elenents from
the outer end positions at a predeterm ned speed and predeterm ned
intervals towards the associ ated park position, records the tine

interval s19f thed rmetidyadcalrdiiey ivdnenaghd1p0sikhio8sn BRE SLQFL£s1
this in the central and/or the at | east one | ocal control unit, after

whi ch t heS@nttee Whtervalss @rachusigiderdellapenhesestensiahl of t he

di vider elgipras I o) NG, RAEPAY RN AOLAE g B¥LH: 58] 115d ons
that the central control unit extends the divider elements
out of the parking space until they meet a stop which is
recorded as the outer end position, after which, based on
the inner and outer end positions assigned to each divider
element, the element's position within the travel path is

determined and the element is controlled in order to reduce

the travel speed before reaching the target position.

16. The method according to claim 14, wherein the central
control unit transports the divider elements from the outer
end positions at a predetermined speed and predetermined
intervals towards the associated park position, records the
time intervals of their arrival at the inner end positions,
and stores this in the central and/or the at least one
local control unit, after which these time intervals are
used to delay the extension of the divider elements from

the park positions in order to avoid collisions there.



