-1- Device with Controllable Divider Elenents and Control Method The
invention relates to a device with controllable divider elenents, and a
nmet hod serving to control the divider elenments, as indicated in the
preanble of Clains 1 or 6, respectively. dass or wooden walls, sliding
panel s, doors, or shutters - hereafter called divider elenents - which are
i movably nounted or attached so as tilo-nbve on drive assenblies slidable
along a running track, and are optionally rotatably nounted and/ or
stackabl e or parkable - are often enployed to separate or_ configure roons,
or to BPBieeofith PR oFo i akity MipeiiatgElempafsc 2agdwfeRtaryi Yekhefement s, the
drive assenblies of which are equipped with electric notors which are
controllable by a control unit, are enployed specifically in public
bui | di mgs, incannerti a¢ldued dags dnd deotweltd. cbntopdérbie Bevabér easily to
control _nultjple divider ments, a central 0@%20 uni,t i referably
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use. stackable or parkable — are often employed to separate or
configure rooms, or to close off room or window openings.
Devices with divider elements, the drive assemblies of which are
equipped with electric motors which are controllable by a
control unit, are employed specifically in public buildings,
commercial buildings and hotels. In order to be able easily to
control multiple divider elements, a central control unit is
preferably provided which exchanges data with local control
units attached to the divider elements. The exchange of data can

be implemented wirelessly or through the power supply lines

provided to drive the electric motors.

EP 0 953 706 Al discloses a device in which the drive motor and
drive unit are located within the support profile of the divider
element. In this device, the electric motors integrated in the
divider element are supplied with alternating current.
Transmission of the control signals is implemented by modulation
and demodulation of a carrier signal. 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.



To effect operation, the known devices nust be initialized, programed and
paraneterized based on the configurations present. Usually, the |ocal
control units are provided with sw tching groups by which addresses are
assigned to the divider elenents or local control units. In addition, the
nunber and w dth of the divider elenents nust be inputted according to

whi ch the departure tines for the divkder elenents are calcul ated, as
governed by the travel speeds and travel distances within or outside of the
par ki ng space or station in which the divider elenents are stored in a
stackéHOf%EﬁﬂQﬂ1Oparatéﬁ@ertb@ spennafdvires gt doe t by kvkeiedol | i si ons
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y order to open and close so as to prevent collisions from
occurring. This process of initializing the device in each case

involves a relatively high complexity/expense.

The purpose of the invention is therefore to create a simpler
and further-improved device as well as an appropriate control

method.

The device should be able to be implemented more cost-
effectively and initialized with reduced complexity/expense,
while ensuring interference-free communication between the

central control unit and the decentralized control unit.

This purpose is achieved by a device and a method which have the
features indicated in Claims 1 or 8, respectively. Advantageous
embodiments of the invention are indicated in the remaining

claims.

The device has at least one controllable divider element which
is driven by a drive assembly retained within a track and by an
electric motor controllable by means of a stationary central

control unit and a local control unit connected to the divider



line provided in the track, the line functioning as the power supply for
ectric 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
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receiving unit which is capable of detecting changes in the
voltage applied to the power supply line. These detected changes
are converted by a local processor according to a first transfer
protocol into appropriate data. Based on the received data or
instructions, a switch is actuatable by the local processor, by
which switch the voltage applied to the power supply line is

able to be supplied to the electric motor.

The first direct voltage provided in the central control unit,
primarily for the purpose of supplying power to the electric
motors, can be generated by an inexpensive power supply
component, for example, by a power supply unit, to which an
alternating voltage of a predetermined or randomly-chosen
magnitude is able to be fed. No carrier signals or corresponding

generators are required for the transmission of data between the

" central control unit and the at least one local control unit.

Transmission is effected on the transmission side and receiving
side using simple means, preferably, in the baseband. The
reduction in the cost of the device is thus achieved by
replacing complex transmission devices - even if these are
standardized and therefore inexpensive - by simple power supply

devices and simple transmission means which can be operated by



i nexpensi ve single-chip processors, for exanple, of the PIC 1X famly from
the conpany Mcrochip (see http://ww. m crochip.com. Provided in the | ocal
control unit, which is preferably also equipped with at |east one
singl e-chip processor, is a local control unit by which data are able to be
transmtted, during intervals in which the central switch is open, to a
central receiving unit provided in-the-central control unit. The direct
vol t age source serving to supply the first direct voltage, which source has
a lowinternal resistance and would affect data transm ssion fromthe |ocal
t o t helwexpersdivomimdlanthip iprocessbasedidur eugphes oF anseri BEF ok i nterval .
Tr ansn}gnslﬂ)n Prfongaéha fcro%m tnhe b/fi%cr%lchtio t(rslgecentral control unit 1is feasible
usi ng any a’f)proach esiTed However, “thi'§ %t ransni ssi on can be i npl enent ed
i n an rspeci ahhy. micwasdiaigeaiesn) .appr oach by which a second direct voltage is
connected wthin the central control unit through a central resistance to
the power supply line, to which a |ocal resistance within the |ocal
controb yhi e d Siconnectall e hd-eeond | eaaknswst ghebighiyna1ddrn is
actuatable by the local control unit as a function of the data to be
t ransneguepped with age iadtdemd sinale-chéat pdobgssehe Local lamadl central
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) source has a low internal resistance and would affect data

transmission from the local to the central control 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 voltage. 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,



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 diode to a capacitor
which is connectable through the first local switch to the electric notor.
The capacitor thus enables interruption-free supply of power to the
electric notor. The capacitor is charged to the level of the first direct
vol tage, and supplies the necessary operating voltage during intervals in
which the central switch is open and the first direct voltage is isolated
from the poweremaippingall iawelifhen nga sher ¥apstenohhviehchneheentgzdlswitch is

open, i i sol t i tar e supply line. This
actionEgg%%l%g§?§%§%éﬁg§§%ﬁ%%F§hegghgﬁ%égégga}gcﬁgg¥%%déIectric notor is
provided with a sensor, optionally a Hall sensor, by which the rotations

and rotationﬁl direction of the rotor is blf.to be detfrnined - and thus
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unit either cyclically or upon interrogation. The data are exchanged - 6
iy the first direct voltage is isolated from the power supply line.
During intervals in which the central switch is open, the diode
isolates the capacitor from the power supply line. This action

could also be accomplished using a switch.

The electric motor is provided with a sensor, optionally 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-
connected divider elements, thereby enabling these to be slid

together and apart, as well as moved into 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



between the control units, for exanple, within protocol franmeworks which
have the start and stop bits, and optionally, parity bits. In order to
transmt a start bit, the central switch is preferably opened. After the
start bit is detected and during the period of the start bit, the | ocal
control unit is thus able to transmt data to the central control unit by
opening and cl osing the second | ocal swtch. The data are preferably
transmtted, and optionally coded, according to a predeterm ned protocol. A
data franme or data packet may have, for exanple, a start bit, eight data
bits, hepeaeén \che tcordmplt wnitstofolyi exampheaddithon, pvaeceplnore bits nmay be
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accordkﬂ% 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 required for extension from Parking space P is essentially
determined by the width bl, b2 of divider elements 1A, .., 1D;

1A , .., 1D . Divider elements 1A , .., 1D 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 to be especially complicated whenever divider
elements 1 were used that have different widths bl, b2. The

initialization of each device that has been supplied according



7 to the specifications of the user therefore requires a proper accounting
of all relevant factors. Using the nethod according to the invention,
however, it is significantly sinpler to inplenent initialization wthout
the determ nation and input of the above-nentioned paraneters. The
foll owi ng di scussion explains the invention in nore detail based on the
drawi ngs: Figure 1 shows a device wi-th at | east one controllable divider
elenent 1 which is retained by a drive assenbly 2 guided within a track 3,
and which is driven by an electric notor 15 which is controllable by a
centrato tomtsmcimiaatliGl® a@fd thd ocalr tbarebbraniequdoes Rrgerepexis the
electrécal gfhenat'CJQEa ran1f%rf%%%odevice in a first configuration

. couritin levan S, . .
Fi gure PSTHE el'ectri calm schemati ¢ 5lagran1for the device in a second

configuration; Figure 3a shows a central receiving unit 1003 in the form of

a preferred design; Figure 4 shows the path of the voltage on power supply
i ne 14BRYuriHgneHE DI TR &C thEnd A EBF SR of PEWEHRST Fi HurS5 shows t he

data fLane; {00, ASUNC@NQUS Watignp tdh@RsMi 83t QA1 1 2281 ofl QU Bobt Shows the data
frame for synchronous or sem - synchronous data transm ssion; Figure 7 shows

wi de did¢teenimdeientand Anput of ither eboaetmdnt nonedappaskéhgrspace; Figure 8
shows narrow di vider elenents 1A, in retracted into a parking space;

The following discussion explains the invention in more detail

based on the drawings:

., Figure 1 shows a device with at least one controllable divider
element 1 which is retained by a drive assembly 2
guided within a track 3, and which is driven by an
electric motor 15 which is controllable by a central

control unit 1000 and a local control unit 100;

Figure 2 1is the electrical schematic diagram for the device in

a first configuration;

Figure 3 is the electrical schematic diagram for the device in

a second configuration;

Figure 3a shows a central receiving unit 1003 in the form of a

preferred design;

Figure 4 shows the path of the voltage on power supply line 110

during the bidirectional transmission of data;

Figure 5 shows the data frame for asynchronous data

transmission;



Figure 9 shows the divider elenments 1A in of Figure 8 during
initialization of the device. Figure 1 shows a device with a divider

el enent, the drive assenbly of which is described in European Patent
Application no. 04405607. The subject matter of this patent application is
incorporated by reference in the present application. The drive assenbly 2
shown in Figure 1, which is guided bystwo running wheels 211 on a running
surface 32 of a track 3 and with guide wheels 215, 231 in channels 34, 36
of track 3, and which is connected by a | oad shaft 24 and by a nounting
devi ceF#dure feor showanplhe, de¢aa fwooe, fprasyhchoenghaser piete 4 - has a drive
shaft 160 drivqg b :§g1d% e %%%c n% g&i%g and a gearing 16, the drive shaft
bei ng coupl ed by§% oot red gear fg toof hed belt 5 provided in track
3. The drive assenbly 2 has a traveling assenbly unit 21 in which drive
shaft 24, extendlng vertically dowward fromdrive assenbly 2, and shafts
212 or TEHER] 7 petiisdi ‘”&ﬂeatdl’(vﬁgreét 6LSRENREI #2f or~r uhni NEE WHERTES 2430 At t he
top, traveling asseddnhdinidacel has a head piece 213 which is connected to
a drive unit 22 in which electric notor 15 and gearing 16 are arranged such
t hat drlve shaft 160 extends vertically upward fromdrive assenbly 2 such

t hat e toot ed ear_ 91 nou rive t 160 ngages_t o th d belt 51
-9 re%% aﬁ%%e Iﬂ?lﬁﬂﬁﬂi&Yéﬁﬂface f?tof?%he tra@k ig FoUH %bn drive

unit 22 is a guidediiinFpsech retai ns upper gui de wheel 231. The bottom
of traveling assenbly unit 21 is additionally provided with a contact
nodul e 218 having contact pins 111 provided therein which run along a power

FPﬁg'yE%%£€e1§o diecal adhe WMithidea ahaanes 38, of  thg bragkgapd gontact this
| .
j during initialization of the device.

Figure 1 shows a device with a divider element, the drive
assembly of which is described in European Patent Application
no. 04405607. The subject matter of this patent application is
incorporated by reference in the present application. The drive
assembly 2 shown in Figure 1, which is guided by two running
wheels 211 on a running surface 32 of a track 3 and with guide
wheels 215, 231 in channels 34, 36 of track 3, and which is
connected by a load shaft 24 and by a mounting device 41 - for
example, to a wood, plastic or glass plate 4 - has a drive shaft
160 driven by an electric motor 15 and a gearing 16, the drive
shaft being coupled by a toothed gear 161 to a toothed belt 5
provided in track 3. The drive assembly 2 has a traveling
assembly unit 21 in which drive shaft 24, extending vertically
downward from drive assembly 2, and shafts 212 oriented
perpendicular thereto are held for running wheels 211. At the
top, traveling assembly unit 21 has a head piece 213 which is
connected to a drive unit 22 in which electric motor 15 and
gearing 16 are arranged such that drive shaft 160 extends
vertically upward from drive assembly 2 such that the toothed

gear 91 mounted on drive shaft 160 engages toothed belt 51



supply line 110, which is conposed of two lines, is connected on one side
to a stationary or central control unit 1000, and on i the other side to a

| ocal control unit 100 provided on the at |east one divider elenent 1,
which [ocal control unit serves in particular to control electric notor 15
| ocated on drive assenbly 2 and, optionally, to control an actuator 130 of
a |ocking neans for divider elenent 4.-1n the present enbodinent of drive
assenbly 2, the connection of power supply line 110 to local control unit
100 is effected through contact pins 111 attached to nounting plate 112 and
t hr ougie e ieeehedeiveg thensurnangpryfded 1 @f chamnelack 4 ofMaiiited g8senbl y

2. Roq%g- th g i : addit Longl ; ghapnel ; [, S, ANQt Recting
line 1 1qm%§ﬁ§%i?ﬁ F%cglggéﬁgroﬂ En?? ?%bgﬁs cé%ﬁé%ﬁg)?() %ﬁéﬁgg%nally
provi d=gil actuator 130 for the |ocking neans. The connection of control unit
100 to electric nmotor 15 and to a sensor 150 by which the rotations and

rotational direction of the rotor of electric notor 15 are detected is

ef f ectagk thyQuah Anethek1ingnagsthndy! Lnee 114. ; Senspic daPacopnected to
electric notor 15 is preferably a Fbrl sensor which is located, for
exanpl erobiedasgeari thhe congacinacdulper kiinkavimmgrentadfateupplliles a magnetic

1 BEGRBI SHBEoH, 100, el L Gl 4 gl i Ut on
not i onwbyhirhes raodtamnelt Be elfechreonsackhand avetasiet vieni byl dne | angiewudi nal
o t heSu BECHGH O CndTiam of CoRBogedr BELFYS Liten| VOITSREtrdRE
mlilivohd danged & @eReNHaLAGWIrCBent $al edonr6f ehabt Y1 6OMVeLi et 0 @ | ogic
| evel, to local control unif 100 and eval uated there in order to stop the
rot ati olae @fher side to a local control unit 100 provided on the at

least one divider element 1, which local control unit serves in

particular to control electric motor 15 located on drive

assembly 2 and, optionally, to control an actuator 130 of a

locking means for divider element 1. In the present embodiment

of drive assembly 2, the connection of power supply line 110 to

local control unit 100 is effected through contact pins 111

attached to mounting plate 112 and through a connecting line 113

provided in a channel 214 of drive assembly 2. Routed through

this or an additional channel 214 is another connecting line 131

by which local control unit 100 is connected to the optionally

provided actuator 130 for the locking means. The connection of

control unit 100 to electric motor 15 and to a sensor 150 by

which the rotations and rotational direction of the rotor of

electric motor 15 are detected is effected through another

connecting line 114.

Sensor 150 connected to electric motor 15 is preferably a Hall
sensor which is located, for example, between the rotor and a
permanent magnet that supplies a magnetic field perpendicularly
to the Hall element through which an electric current flows.

Whenever the field strength of the magnetic field changes due to



notor 15 and the correspondi ng di spl acenent of divider elenent 1. Central
control unit 1000 is connectable to an operating unit 120 by which the
device can be initialized. Provided in operating unit 120 is a nmenory unit
121 in which preferably text nodules are stored which are callabl e through
synbols transmtted by central control unit 1000 such that the nmenory
requirenment in central control unit-100§0 is reduced. In addition, central
control unit 1000 can be connected to additional external devices such as
sensors. The follow ng discussion explains in nore detail remaining aspects
of themdes¢@nbxﬁtRQNHQQﬂrAuﬁh%;qmamlron@o wandht hee donvenl byeéhod accordi ng

to the |nvent ba d on Fi ure.2 1| trates
centraﬁ %ﬁ% un|t Has a %§F5b5530F§f883tmhlcﬁ 9§v%5n%§cTO%Fto a

sendi ngtaadgqueex\@agilmmarwo% thR03irSendbngodnt he 1602rbas. angeqnt r al
switch 1004 by which a first direct voltage uzl, for exanple, 40V, is able
to be redhhectediall (¥Rl t@Ffddd she Pid1iveisoranrdponer IsBPRRyeRi Welaho. As

Was a'E§39¥d”9§£éfﬁ¥%le(&Eﬂvé¥HEd“ﬂo %nub 100, @f,cach di yider cogifgENt 1 s
connected by contact pi'ns 111 to power supply l'ine 110. A capacitor 152 is

chargednuhrbwgha@dchwnkuaM£ﬁ\Mhdraalnvakﬁ&get@lsboappheedOtetpomerOEupply
l'ine 110 whj ch ﬁgpggétégr'éﬁ'ondﬁn %g tab e Ey g f|555 %g tch 151
to el elPFPE td 4] ﬁb as ¢k - ASWEER T Ogl 5 Sﬁr %%%? y cl osed,

voltage.ullo at power supply line 110 and vol tage ullo at capacitor 152,

whi ch serves as the operating voltage for electric notor 15, are equal to
first direct voltage uzl. Through the action of capacitor 152, operating

vol tageeHilor f Qbnel &Ltih £ MY 11D dohnectable to an operating unit

j 120 by which the device can be initialized. Provided in
operating unit 120 is a memory unit 121 in which preferably text
modules are stored which are callable through symbols
transmitted by central contrcl unit 1000 such that the memory
requirement in central control unit 1000 is reduced. In
addition, central control unit 1000 can be connected to

additional external devices such as sensors.

The following discussion explains in more detail remaining
aspects of the design of control units 1000, 100, and the
control method according to the invention, based on Figures 2

and 3.

As Figure 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 uz;, for example, 40V, 1is 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 is connected by contact pins 111 to power supply line
110. A capacitor 152 is charged through a diode 153 with a

voltage uj;, applied to power supply line 110, which capacitor is



kept practically constant even when |ocal swtch 1004 is opened briefly for
the transm ssion of data. D ode 153 here prevents any discharging of
capacitor 152 in the direction of power supply line 110 whenever voltage
ullo applied thereto drops. Transm ssion of data fromthe central to the

| ocal control unit 1000 or 100 is effected according to the invention

t hrough power supply line 110 whenr aentral switch 1004 is opened or cl osed
according to the digitally available data to be transmtted. Detection of
the data to be transmtted is inplenented in |ocal control unit 100,

pr ef eraiingappbdenyori Agratvépbra eswlq@hak&ﬂiQQiekﬁ¢%¥iﬂﬂm9ﬂﬁ¥<ﬁ5vi@@r f or med

by tvwlcfn%;a%t %’%ﬁg%a@%wn}_&% 19 4 Y’Q'%ﬁ%{é’ﬁérﬂgﬁég&f’é& %UEP}(}’ line 110

is ter ted call e Vo tage 0 app a vo 108, 109
IS coﬂpqnﬁ@rlmu@pUQcahneeceovang ucltag@3unpreéera®¢ycbwoﬁ 1epnparator, for
exanpl an operational anmplifie i I ef erence voltage UREP1 such t hat
vol ta 16ﬁhﬁ§%§e§r@saﬁpé £ eE@tlagtEQ %ﬂg%nalﬁd?#%ﬁﬁﬁﬁﬁMWﬂf gral $%&re abl e

to be sHRl iR ftiestl ag@lecpr oeesage 401. TBRsagnhOoRhEhecL DShTYEL T Ons provi ded,
| ocal processor 101 is able to actuate first local switch 151 or electrlc

not or CERatorWiiSI2e @@ﬁﬁﬁéﬂn§mwpéhaqgouups épencleotri¢ anghey h%lhﬁto

Cen”aﬂe gacgtl%@ltlfl%%?l’stamé Q@%H"Qh Q@af@%ngco cfb4t il ta from

| ocal unit centra con uni t 1R %n es eC|a
advantmgmﬂlgr dopr adeh £ rhowenesiohhbs ﬁaazms nﬁ)ﬁcsd@rnszamebﬁe J;ﬂcevermserrent ed

usi ng the device shown in Figure 3_in which power su line 110 is
conneci'&d Sty ofo CAPEEIGRY dPfett RO $ CQH§P 3%ﬂx§%§hple 24V, uz?2

< u2l)gigpepah e dihedgnklRGeando1aaE8ShgY ﬂ&@&hmt@ HAdgage is applied

to power ‘supply line 110 as soon aS central switch 1004 is opened. In |ocal
cont'r ol

Transmission of data from the central to the local control unit
1000 or 100 is effected according to the invention through power
supply line 110 when central switch 1004 is opened or closed
according to the digitally available data to be transmitted.
Detection of the data to be transmitted is implemented in local
control unit 100, preferably by monitoring a voltage u;;, applied
at a voltage divider formed by two resistances 108, 109, by
which voltage divider power supply line 110 is terminated
locally. The voltage u;;0 applied a voltage divider 108, 109 is
compared in a local receiving unit 103, preferably by a
comparator, for example, an operational amplifier, with a
reference voltage uggr; such that voltage changes are able to be
detected and corresponding signals are able to be supplied to
local processor 101. Based on the instructions provided, local
processor 101 is able to actuate first local switch 151 or
electric motor 15, or, while central switch 1004 is open, 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



unit 100, a local resistance 105 is able to be connected by a second |ocal
swtch to power supply line 110, which switch is actuatable by | ocal
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

|l ocal switch 104 is closed, such that2 voltage ullo at power supply line
110 drops relative to second direct voltage uZ2 (uZ2 < ullQ)- Changes in
vol tage ullo at power supply line 110 are able to be detected in central
recei vimtglajmrtteli)wirﬁgorth@xslﬁwliee Bhrowrahs Fdfure chnipardtioch 1008 mand a
second_r ef r nce v Ota ecggEF%tetheg mgggx ted |n ggggééudf essor 1001 to
cor r esporiiing dgia #lguren§a SRoRSTE HER rece|V|ng Unit©7008 having a
capaci +ortaddqg, whbehetamgionnested Qn @r@l;sl ﬂl@r&tﬁt_ijlﬁ)wghiicﬁﬁé stargeentos to
second direct voltage uz2 and on_the other side_through a re5|stance 1009
to a |dgFes Ve 1?9@5 AYIGhg VRl tRgedAf a2BP b1 e B et PP Y RINSTHRR B, 1 itife

capaci{pg i %%‘%‘; ety tdigh f %m@fchahoox10£gﬁ9§eﬁg3 IMLloéatl CEM A switch

1004 i s now opene nd second local swtc 04 1s closed, the voltage
appl i ednon 10e, |a1dmca15|r@@1&tta@a:|@ad|0150n81@l38e caahgesqnmmtwl@ytme vol t age

t th t t 1008 ch |1, Vol t h
hus b8 QBB St ) GUAHT: dia COAET ALPP ol RS ok of "SEFArat "t Hods. For

t he cogdttgatdsl d mansicesi ernefinghendat apat ansf ein®t D6OCOf Sthardagy ovi ded on
the basis of which the received signals can be - 13 correctly i nterpreted,

and coF@|%¢oﬁ%aQﬁW%Qqur%%%ﬁﬁQQQ ShCopctdarachr laeht i Preé GRRES3! actions can
be avoiéggfls e | &05 q@ntt%rjco?l@i%%t@ tf'&aﬁéﬁl%&ﬁgr byuﬁggf% rﬂniont rol
Its. The

unit 1 ave one start bit, one 0 re stop
transnissi om voltage divider 105, 1005 is thus created after local

switch 104 is closed, such that voltage u;;, at power supply line
110 drops relative to second direct voltage ugz; (uz, < Uiig) -
Changes in voltage uj;10 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 uggp;, 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 up. As long as no data are
being transmitted, the capacitor is charged to differential
voltage uz; - up. 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



fromthe local control units 100 to the central control unit 1000 can be

i npl emented during reception of the stop bit, or wthin tinme w ndows which
are provided after transm ssion of the data frame and are, for exanple,
permanent|ly assigned to the individual control units. For exanple, the
response to an interrogation transmtted with a data frame occurs
subsequently wthin the next data friagme, or within a tinme w ndow which is
specifically assigned to a local control unit 100. An exanple of the data
transm ssion between central control unit 1000 and |ocal control units 100
i s showorrectHiygume ekprdpea, actuabildnsdbnesedtirahgswracémildilon eofdat a frane
FzZ having one tarH_bit three address bjts, Slé gata bitsﬁéi e., an

i nst r uBtrondy MRl HA9955 %P 18R £AB BEopVBI ST ST arERt®d by

cent r ala €Nt FMlediNtirte EQRsmi@ tieiaBgMtbndatd Bbhsrs1 Ouncenis@ wisiH ch 1004
i s opened such that voltage ullo at current track 110 drops fromfirst

di r ect NY6F tefe IRAXT - toeOINd OdiFr Ot MPEPt BFEPURRES - ViFaE FIRESBESIEREN into
account Beré,d s JNAL QRanAN G s 189S oukhe: cah QS‘QaSJiﬁgf ﬁ%ﬁié hi gher
16 alo e 153 B ocks,

than voltage ullo at current track so that and t hus
i sol at 2s0¢apacibdeorinb2mndnted cunrient recapkiddOof FEhar etdpthils, sdwows t he path
of volta

e ullO at, current track 110 during transm ssion of data franme F.
Thr ougH EhE dct TR OIS SREGT 60 BFOSHFEan= 104" HERASBARS B F drfem tt ed
to cengpah £AMd AUndinide 1GQG- @%ah%gepebbgﬁlﬁnéﬁt\l\@l QBsi%EQQnQodtIE@Ct_ vol t age
ul2 is applied at current track 110 or in which data bits = 0 (an inversion

of theipfovtduwr} cHItrDurdd tpodsirbeEappérebyhehsesppbred 8 @pened at data
bit = : | - | i 0 it dat
: }%tekpb§%§¥%n g%ﬁéﬁﬁlé&§?vu%$n%raatgnF%gg%t8c?ﬁ?sa§g§s%§uéﬁgﬂ?nl ata

- 14 immedrately upon ection the sta n or avord
col | | swonBjin cielt rrsedxtc addtreo| £ namiet, BROGichdni aseitmei nihew which is

specifically assigned to a local control unit 100.

An 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#,'bne\paﬁity bit, and two stop bits is transmitted
by central control un;t 1000. To transmit data bits = 0, central
switch 1004 is opened such that voltage uji;¢ at current track 110
drops from first direct voltage uz;; to second direct voltage ug;.
What must be taken into account here is that operating voltage
U390+ at capacitor 152 is higher than voltage u,,; at current track
110 so that diode 153 blocks, and thus isclates capacitor 152
from current track 110. Figure 4 thus shows the path of voltage
U;10 at current track 110 during transmission of data frame Fj.
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



transmtted data franme Fz the address of the local control unit 100 from
whi ch a response is expected. This local control unit 100 is thus able,
after detection of its address, to inmediately transmt data within the
frame at the position of a (or nultiple) correspondingly assigned bits, or
within a followng frame or tine window, with the result that voltage ullo
is reduced at current track 110 duriiag-transm ssion of the corresponding
data bit. For exanple, instead of the parity bit (switch 1004 open), an
"interrogation bit" of the same polarity can always be sent which is

uti | i ziecheldi altedgdl upont dekeunitnlO ths stwertsenid wIndewddm teertvredld cont r ol

it 1000, th di ng_dat detected by . i 't 11
At CUPT N Prgck CETbEG HORBEORALPLE of Bibe VoI U UREFICH gur 6 5 Shows

the asynelyarews WaaRSHrsseoRr, ofhdaldifdamT khet QockacabneeBlr ghitnits 100
and the responses FL of these units outside or within data franes Fz. Local

contr OUrfmey whaclr @ rErePersbly prBAPERE tHerei Pl J¥dPeHseditrigure 6
shovs {1 SYRGHLORQYS ”839%@‘ | ‘CQBF%nd@f gﬁ[@fé ARSI tEt(J)i’mnFeld%’at-e-ly bet ween

central control unit 10 and T ocal contr units 100. wever, a
sem - syretmmonodstiar anshiissitbr dfadat ati she apsoi feasidd e i fomhi ch data franes

are sent_ asynchronously fro central control unit, 1000, the tine

wi ndovE Yo {He EFETEPPLBP Hars > APBSfr BV tec by 1 GBHT oMty Gi" i s 100,
for exgrmle ot ird ¥@ddondi widuaknbntesyat sthdomdhensd an, biits of recei ved
data franme Fz. The follow ng discussion explains in nore detail the nethod
to infeduddFatt FardentcEérank dpér aurnggunranappssidie efsdihg ecei ves 15 the

| nstr U&%P&ﬁo‘?}d?ﬁtgf’%%t‘l' lyqler F‘ﬁ}fegﬁﬁ{nélép" 1 COAPLetElY L Qute Pty sthe parking
space. e I'nstruction then follows nbve
! (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 Uggr:-

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

preferably prompted therein for responses.

Figure 6 shows the synchronous transmission of data frames Fg,
Fri, Fnz, .. between central control unit 1000 and local control
units 100. However, a semi-synchronous 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 F;.

The following discussion explains in more detail the method to

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



divider elenments 1A - 1B - 1C - 1D in the correct sequence manually towards
par ki ng space P. The novenents of individual divider elenments 1A - 1B - 1C
- I D are detected by sensor 150 and reported by the relevant | ocal control
unit 100 to central control unit 1000. Central control unit 1000 is thus
able to record the rank nunber of the local control unit, or of the

rel evant divider element |A and assiggn to this nunber an address which is
stored centrally and locally. The addressing of divider elenents 1A, , 1D
is thus able to be inplenmented quickly and sinply without the need for any
i nter vend i Disdrudiormderd exktehs diveselkt edéméhes noapal., displeaasnendl of
divider elenents 1A, . 1D, central control unit 1000 is_also notified of the
di rectPoh 9h W GG EPAECendhes TTAT TR APR BRF RGO Hl IBF acRd™¥war d t he

associ @i ehPardy LRSI an, W'ltBh 1he respl tnt pRL tHatetbesdpdhybdual divider
elements IA 1D are each able to be extended fromthe asSociated parking

space Pamal hettreusets PRk irige spssec Pat @deaa@ketngntwa@é deacdualne in the

correct directi n t case, of L ti p ark aces di fferent
directi onsée{/\t’?% r%chse 1|o‘a‘ar_k| (r?lag sgg:ce' 1§u\“ GercE %Fr%nt en?%r alrée(prmved

sequenina@l r&p byt €@ myf alh adlredlantnilock@00chover dsnan ﬁ@@o&:ma&@dtralnner end
stop which may be fornmed by an adjacent divider elenment 1. As a result, the
end poSPEFHAL HnEacH M vi der el enent 1A, in within the parking space can be
precisely determned, as can the elenment's specific position outside of the
par ki ng space, based on the subsequent nonitoring of rotor rotations - 16
made byedtrak eoitoroll 5initb0.00Mn ipr éfeysr edlenbodreentd, thai sank nianet i on i s

used tgfrgg Cfocgf con\g%l %B%%g %L‘%kvk errelevant divider element
i 1A, and assign to this number an address which is stored
centrally and locally. The addressing of divider elements 1A, ..,

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 cf 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 1A, .., 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 1A, .., 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 position outside of the parking

space, based on the subsequent monitoring of rotor rotations



el ements 1A, in before reaching the target position, possibly an end
position, or to position divider elenments 1A, 1D as required. After
determ ning the end positions within the parking space, divider elenents
| A, in are extended by central control unit 1000 fromthe parking space
until they nmeet an associated outer end stop, for exanple, an adjacent
divider elenent 1, or a stop |imting 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

descr i hedk i tdralvez atdta@r n@ns 1bavethepnet aptedeatiedditdet s addiesses, the

sequence_and di spl.acenent directions of divider elengnts 1A 1D, and the
posi t | BRECTRR IR Ak p8aS @ TRABFE 5RE BE?E?geﬁﬂegéogg,éhﬁ the respective

posi tionsnafc Liwi der, 1¢) epmLs &éacﬁ%éaﬁh@rtgﬁéé\@e}?oéh@i&w SEHPP1Aar e

stored, at least in central control unit 1000, preferably also in local

cont r odn LgRd PAVG 108, |cgade Bieehtike dyvidarsed eopessoid, thebe aglata are

prefergb%g&gé&wed in a nonvolatile nenory. In the event data are |lost, the
ein

appropr? itialization runs nust be repeated. Wen the already

initialized device is restarted, the stored positions of divider elenents
1A, .. 1D adjoining an_ inner or outer end stthare preferably verified by

movi ngPf R deiE T i ich & s srch PegtE ToRd  ¥EbPIT| hher BRFR1RI ofRA%R e t he

devi ceqi hoyev el enysic Addi ti onaly datacatengb8ay " €6nPya Whishe £81 lissitons can
be avoi ded during extension of divider elenents 1A, 1D out of the parking

space. 1900 t fifen t@red, patikvinge spaicenmeimttd 11 Ahey nmadf obni agsohiea bed eputean
re 1 SHoBruEn i oS can RarsiRrE Thn0csy §ReREREN odTa SipTE O
i 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 stops, 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
control 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 adjoining 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 additional data are
required by which collisions can be avoided 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



predeterm ned speed v and predetermned tinme intervals tl toward the
associ ated park position. The tine intervals t2 of their arrival at the
park positions are at the sanme tine recorded and stored centrally or
| ocally. The arrival of a divider element 1A is able to be determ ned by
sensor 150 which issues an appropriate signal as soon as divider elenent |A
hits a stop and the rotor of electsricymtor 15 stops. By using this nethod,
corresponding limt switches or other sensors can be dispensed wth - along
with the related cost. Wien the device is in operation, divider elenents 1A,
., 1Pbiguee %xt@lrﬁjédfaatsmetdw@y- densrmlnedntiae wniervaPe a2 ar del ays
from tio S To t central .contyr uni t 00 is ,able to
contro#pggg erm 4(ﬁPﬁ dlvfﬁér eIe %efmiﬂed leeltpgggqu%nt%glFowaﬁq t he
del ay thﬁeasécﬂclﬁitécﬂjgﬁ,rk podAsSicgnedho tdinei daterebhesentsof AthdDrare stored
in local control units 100, these are able to determne the
el emenBrEpEet fife ?Rﬁxﬁ%ﬁﬁGPQ%HﬁionécééﬁdPﬁgtPﬁ 838eaF{M8| FRGPTEPANM t t ed by

cent ragtsia@areénmltl 180G.0cHhiss, | ﬁ*hte' %&Ir%%uoef ”Etﬁ%llééirmaf‘éﬁ@ﬁttﬂ@ need
for the conpl ex pararret erization of the device which can only be undertaken

by appropplatiedybe rddtmunipeddimelensiom 48di whonh ihsseseehod takes into
account par anet ers for exa Ie ci al cur e ru virtually
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initialization runs can be omtted. The device according to the invention
and t hECEBREPIPAHRE hbldn L th el I5des d8s Otins&d S§RACEFeSaRt BE AASPRBSESr m of

pref er gedy- _18; o aredi e s . HoMRVLT 4t her embodi ments using the know edge
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When the device is in operation, divider elements 1A, .., 1D are
extended at the thus-determined time intervals t2 or delays from

the park positions. To this end, central control unit 1000 is

able to control each individual divider element 1A, .., 1D
sequentially. If the delay times t2;5, t2i, .. 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 impossible to 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 method

have been described and presented in the form of preferred



one skilled in the art can be inplenented based on the teaching of the
invention. In particular, it is possible to enploy different protocols for
t he codi ngs and synchronous or asynchronous transm ssions of data. Wat is
inportant is that only relatively small quantities of data are transferred
between <central control unit 1000 and | ocal control units 100 so as to
easily enabl e additional functionalitiges-to be inplenented. Although
preferably only one processor 101, 1001 is provided in control units 100,
1000, multiple processors nmay be enployed to which various functionalities
ar e asshigpetherfx erfidrwaeven ntagreat icowodfimehesseadnggt badkneekedgagelnits in

processors 01, 101 .is, aqof course, also ssiple. .For exanple,, efficient
driverg'f o?kjﬂjoolceacf Je{htllt}%eenatr(f}calca&vﬁecH@§1f85§?e§0§?sigl?na g?ggea%}bjrﬁ)%r ators
can beof ntiegratwsht fopr ooessofsSi Gk, 18lis AddsiboBatosympLhes can be

enpl oyed in place of diodes 153 and _ 1006. In addition, various power supply
devi cedl B ele RFFEOCHBT T ddIf F@AISEE RRPCRYRFBTr@pprepPTately wired to

prOducﬁsgﬁ&rcﬁﬁéﬁ e&a(r?ér@j!éé%b s %%e%flﬁaé!”%hg"cr%t Eﬂ?értEHE £Lafpl €,
operatin voltage ullo can be applied to an appropriate term nal in order
t o changéythelantatlpnahaldi reecnwnieEhefcdatrohrdevirgesfecoedi bgtweent he

i nvention and the control nethod ,__of course, also ant ageously
hopl i BT SHRERS HrvE ALBhT b sRt GPTy Loyt s o} e Ul nts F or
exanpl gasthg &evhre istd osed BudR dna9331886t8l bel9mplbinsht 8. r ef erence

notations 1 divider element with drive assenbly and plate 72 1000 centr al
cont r oPltheegh oome el BY Pt o ProBEBogeAial 188AdiAgPuAYEded in

control units 100, 1000, multiple processors may be employed to
i which various functionalities are assigned. Extensive
integration of the sending and receiving units in processors
1001, 101 is, of course, also 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 diodes 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;;0 can be applied to an appropriate terminal in order
to change the rotational direction. The control device according
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.



1003 central receiving unit 1004 central switch 1005 central resistance
1006 di ode 1008 conparator 1008 capacitor 1009 resistance 100 | ocal
control unit 101 |ocal processor 102 local sending unit 103 | ocal
receiving unit 104 local switch 105 | ocal resistance 108, 109 voltage

di vider 110 power supply line with lines 1101, 1102 1101 switched |ine 1102
grounded line 111 elastically nmountedizontact pins 112 nounting plate 113
connecting line routed in channel 214 114 line to electric notor 15 and
sensor 150 120 operating unit 121 menory unit with text 130 |ock actuator
131 | i nest oot aokf eacdriat arotbB4Q cext er nal control and comuni cati ons devi ces

15 electric notor 150 sensor, for exanple, Hall sensor 16 gearing 160 drive

shaft divider element with drive assembly and plate 72

1000 central control unit

1001 central processor

1002 central Sending unit

1003 central receiving unit

1004 central switch

1005 central resistance

1006 diode

1008 comparator

1008 capacitor

1009 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 motor

150 sensor, for example, Hall sensor

16 gearing

160 drive shaft

161 toothed gear

2 drive assembly with drive motor

21 traveling assembly unit

211 running wheels on traveling assembly unit 21



161 toothed gear 2 drive assenbly with drive notor 21 traveling assenbly
unit 211 running wheels on traveling assenbly unit 21 - 20 - 212 shaft for
runni ng wheels 211 213 head piece 214 channels to route electrical |ines
215 | ower guide elements on traveling assenbly unit 21 218 contacting
modul e 22 drive unit of drive assenbly 2 23 guide unit 24 connecting

el ement or screw held rotatably withigp traveling assenbly unit 21 3 running
track 3a, 3b, 3c parts of running track 1 32 running surface for running
wheel s 211 34 gui de channel to acconmobdate upper guide elenents 36 guide

channepy3 0 acconmpglate #omarguide wilementbs: 4 wood, netal, plastic and/or

gl ass E{gte 41 nDHntén $roflle attachnent device 414 power supply lines
415 channel s for s rlﬁ%;soaded contact pins_411 416 screw to nount
19

cont actl g nDduIeCQQ? SE? i TR ehestteicad déRefol nodul e 422 plate,
shi el d218421 cont rbdwer npsi ded Hl ddadrlt selcenmemiaved4 ngeasisrgbly unit 21

218 contacting module

22 drive unit of drive assembly 2

23 guide unit

24 connecting element or screw held rotatably within

traveling assembly unit 21

3 running track

3a, 3b, 3¢ parts of running track 1

32 running surface for running wheels 211
34 guide channel to accommodate upper guide elements
} 36 guide channel to accommodate lower guide elements

4 wood, metal, plastic and/or glass plate

41 mounting profile, attachment device

414 power supply lines

415 channels for spring-loaded contact pins 411

416 screw to mount contacting module 41

417 spring elements

42 control module

422 plate, shield

421 control lines

431 Hall element

44 gearing

5 toothed belt



5 toothed belt - 21 - Clains 1. Device with at |east one controllable
divider elenent (1) which is driven by a drive assenbly (2) retained within
a track (3), and by an electric notor (15) which is controllable by a
central control unit (1000) and a local <control unit (100), each of which
has a central or local processor (1001; 101) and exchanges data through an
electric line (110) provided in the tratk-(3), the line functioning as the
power supply for the electric motor (15), characterized in that provided in
the central control unit (1000) is a first direct voltage (uzl) which is
connect @bf&m8 hr ough a central switch (1004) to the power supply line (110),
the switch being actuatable by a central sending unit (1002) as a function
of the data to be transmtted fromthe central control unit (1000) to the

| ocal contr obeunde WﬂimnateﬁmhsﬁmunqnumﬁuraiHablbhdiw¢dak etemenol (uhit (100)

is local recejyving, un f detecting changes in the
vol t age (ullﬁ?1%$p}?é%r é %%% %%3 Vn (116 alﬁﬁacﬁlﬁﬁé gés are
convertibl e byadk! pgal M&C@y‘ésﬁ e(llélclarlldﬁmt@&prqml ahechdaka, the processor
bei ng connected to a first local swtch (151) by which the voltage (ullo)

applied to tﬁ@n%@@klab%%p@YyaI¢¢R¥K@MIDOHQ¥QéoNﬁéétd@péotoaﬂﬁeae1@@@¥lc ot or
(15). 2. Dev St? rgJot?g({@oC'aé kiLofC 136 7 (f&%trrgﬁtvﬁ.rg\ﬁ&% in the

| ocal contro un| Isalo sendi ng unit ata are
able to be tpa@sasémed 1 o Dugho 1 heandeasethasigeal Vatianeh¢dh8h ta a central

recei vi ng unli trgg)

line (110) provided in the track (3), the line
functioning as the power supply for the electric motor

{ (15), characterized in that provided in the central contrecl
unit (1000) is a first direct voltage (uz;) which is
connectable through a central switch (1004) to the power
supply line (110), the switch being actuatable by a central
sending unit (1002) as a function of the data to be
transmitted from the central control unit (1000) to the
local control unit (100); and that provided in the local
control unit (100) is local receiving unit (103) which is
capable of detecting changes in the voltage (u;ig) applied
to the power supply line (110), which changes are
convertible by a local processor (101) into appropriate
data, the processor being connected to a first local switch
(151) by which the voltage (u;i0) applied to the power
supply line (110) is connectable to the electric motor

(15) .

2. Device according to Claim 1, characterized in that provided
in the local control unit (100) is a local sending unit
(102) by which data are able to be transmitted through the
power supply line (110) to a central receiving unit (1003)
provided in the central control unit (1000) during

intervals in which the central switch (1004) is opened.



provided in the central control unit (1000) during intervals in which the
central switch (1004) is opened. - 22 3. Device according to Caim 2,
characterized in that in the central control unit (1000) a second direct
voltage (uZ2) is permanently connected through a central resistance (1005)
to the power supply line (110) to which a local resistance (105) is able to
be connected by a second |ocal switch 27104) in the |ocal control unit

(100), the switch being actuatable by the |local sending unit (102) as a
function of the data to be transmitted. 4. Device according to Caim 3,
characterized in that the central receiving unit (1003) is capable of

det ectifg Iﬂgpg§§ I Gyl o) he_p l'ine
(110), ?he C angesE%efﬁgﬁgangfggglgyz hgﬂggh%ggfigﬁéog%s§%§£(108@% to
corresponmlnﬁmhm&& dbnihxhoanancdw@wmgateeonedoﬁlfbatnsoltagd Uzs)
characterized in Q9gyprOV|d déin t he entral in the_ | ocal § |V|ng
anit (1003, PTORPTA LY SRS LR CBnpaPEsat nESTbr taBES SpiTkd fo the
pover suppl ytditee (JdéHrs Aipplwalin@gg11pnopser khoenl at Deegl Oredubt £hcdillo),
to a reference voltage (uREFa ) 6. Device according to one of clains 1 - 5,
characterizet¢% %%wﬂb%%éUWdﬁiéﬁ@n@Gﬁﬁé)bﬁp@lﬁé@oﬂg tagapoettSlupply 1ine
(110) is app int I ooTalMdo] I u d (153) to a
capaci tor (1££§gmﬁ?éﬁn?sZE%%#écta%F%l t %%ug%ggﬁé F#gsgafggglbggﬁ%ch (151)
to the el ectactuamdlore Ky shhe 7Lodadvisemddaagondiing (102pnasoé Shacubod of 6,

characterlzedh that the electric nmotor (15) is provided with a sensor
e data to be transmitted.

{ 4. Device according to Claim 3, characterized in that the
central receiving unit (1003) is capable of detecting
changes in the voltage (u;i0) applied to the power supply
line (110), the changes being converted by the central

processor (1001) to corresponding data.

5. Device according to one of Claims 1 - 4, characterized in
that provided in the central or in the local receiving unit
(1003, 103) 1is a comparator which compares the voltage

applied to the power supply line (110), or a voltage

proportional thereto, (uije, Wio ), to a reference voltage
(Urgr1) -
6. Device according to one of Claims 1 - 5, characterized in

that the voltage (u;;) applied to the power supply line
(110) is applied in the local control unit (100) through a
diode (153) to a capacitor (152) which is connectable
through the first local switch (151) to the electric motor
(15) .

7. Device according to one of Claims 1 - 6, characterized in

that the electric motor (15) is provided with a sensor



- 23 (150), optionally a Hall sensor, by which the rotations and

rotational direction of the rotor, and thus the path traveled by the

di vider elenment (1) and the encountering of an obstacle, end stop or

adj acent divider element (1B) are able to be neasured. 8. Method to control
at | east one divider elenment (1) which is retained by a drive assenbly (2)
guided within a track (3) and driven By an electric notor (15), including a
central control unit (1000) and a local control unit (100) connected to the
di vi der elenent 1), each of the control units exchangﬁgg data by neans of

a central or F%@é} O beRRakby q kL SEISPMhPYuR IS G r@&ﬁﬁﬁ?“ﬁlﬁﬁd(llo)

whi ch functi 0gg,a$oh e ROMEE: SUPRLY di oLl eGld 't%u@mt@fe phth) .,
characterized in that provided in the central control unit (1000) is a

first directtyavehge bnztbevwnzides ehﬂmnéttdbl@n@hm@@ghn@O@enErahgsmitch
1004) to th 11 th b
gentrél Osengpgébﬁ%??f%gg O%ﬁ?{négl Cé%§%1 &3?% Segeu%éggngﬁ?tted

fromthe cenkpak e@nbéomey@ufe&looo) to the Iocal control unit (100); and
that provided in the local <control unit (100) is local receiving unit (103)
which is capable of detecting changes in the voltage (ullo) applied to the

power S%pp'yMEtHSd(%éoéonwpéf %Shﬁaﬂﬁ§<ﬁ&§c£§ﬂ¥ﬁﬁi%ﬂenQ%ta h?c%51?5095550r

(101) into appropriate data, processor ei ng connecte to a first |ocal
swi tch (151) rbyalwhdc]hythedvnm ages€d 1) ( Qappguleiﬂad (\)utthanp@wetrashpmlay I i ne

(110) is connectagble to the el ctrlc m)t ( %) NE od ac%org n _

Gaims. charidt BFFYER Ph TRat BT oVIadR aT TR 1 o EORCh &1 CRFEALL00) i s

a local sendcBgt¥Bltunit (1000) and a local control unit (100)

( connected to the divider element (1), each of the control

units exchanging data by means of a central or local
processor (1001; 101) through a power supply line (110)
which functions as the power supply for the electric motor
(15), characterized in that provided in the central control
unit (1000) is a first direct voltage (uz,) which is
connectable through a central switch (1004) to the power
supply line (110), the switch being actuated by a central
sending unit (1002) as a function of the data to be
transmitted from the central control unit (1000) to the
local control unit (100); and that provided in the local
control unit (100) is local receiving unit (103) which is
capable of detecting changes in the voltage (uj;o) applied
to the power supply line (110), which changes are converted
by a local processor (101) into appropriate data, the
processor being connected to a first local switch (151) by
which the voltage (u;1s) applied to the power supply line

(110) is connectable to the electric motor (15).

9. Method according to Claim 8, characterized in that provided
in the local control unit (100) is a local sending unit

(102) by which data are transmitted through the power



(102) by which data are transmtted through the power - 24 supply line
(110) to a central receiving unit (1003) provided in the central control
unit (1000) during intervals in which the central switch (1004) is opened.
10. Method according to Claim9, characterized in that in the central
control unit (1000) a second direct voltage (uz2) is permanently connected
through a central resistance (1005) -te4the power supply line (110) to which
a local resistance (105) is able to be connected by a second | ocal swtch
(104) in the | ocal control unit (100), the switch being actuated by the

| ocal sendi ngupRiy {102) (B304 FAMRIFON Tl naneigdng L& ibe (O8RN tted. 11.

Met hod accorgkgg 93 ﬁ'Qﬁéoceﬁ?ﬁéﬁcééﬁﬂﬁ§pm%ﬂ1tWQ%o%hed gqggral recei vi ng

unit (1003) detec anges In tage 10) applie t he power
supply line @ﬂﬁéiyalhelnchhngbsthelc@pummmwem&xnthaca@mdlngst@pansdcond
transfer protocol by the central processor (1001) to corresponding data.
12. Method according to Claim1ll, characterized in that the central

recei vi ng unptc£3803rcdetiesyst6hanges ¢ N dliracdtiagm (wliPhtappl iked to the
power supply line (110), the changes belng converted according to a second

transfer proeotopl byoﬂhéotenm‘al (PP Ok sz o¥eqargh) Binartc oialésgendivag  idat a.
13. Met hod h
tho ac‘é%gbgﬁti% ?{;‘%a(%’{;)g,%atﬂ% %x{lha(oé@r&rﬂa% re%*l%rt%%fgggi%ﬁs hn that

dat a packets are trans ral control unit t he
| ocal controkounht pbkP) supbighl packeét 50 hawe whisitard lhidalgereriatadcby
tenporarily ?R%EBngsthlgegérgé ggﬁgggt'&qgf)a second local switch
(104) in the local control unit (100), the switch being
( actuated by the local sending unit (102) as a function of

the data to be transmitted.

11. Method according to Claim 10, characterized in that the
central receiving unit (1003) detects changes in the
voltage (uj;i10) applied to the power supply line (110), the
changes being converted according to a second transfer
protocol by the central processor (1001) to corresponding

data.

12. Method according to Claim 11, characterized in that the
central receiving unit (1003) detects changes in the
voltage (uj;;0) applied to the power supply line (110), the
changes being converted according to a second transfer
protocol by the central processor (1001) to corresponding

data.

13. Method according to one of Claims 8 through 12,
characterized in that data packets are transmitted by the
central control unit (1000) to the local control unit
(100), which packets have a start bit generated by

temporarily opening the central switch (1004).



- 25 14. Method according to Caim13, characterized in that the at |east
one local control unit (100) is able to transmt at |east one data bit to
the central control unit (1000), optionally upon interrogation, during the
occurrence of bits, such as the start bit, or within synchronously or
asynchronously occurring time wi ndows (FL; FL1, FL2, ) assigned generally
or individually to the local control - gpits (100), in which w ndows the
central switch (1004) is opened. 15. Method to control the device provided
with nmultiple divider elenents (1A, ..., 1IN, in particular, according to
one of 1l@-ai MstBotdhpedghding tharheieriedharadtarizeddaeithes tihgi eral i ze

the device {he divider;glemenls, (4 e i) A€ pRved ipdividually in the
predet er mi ned sequence manual Ty, “preéferably 't owards the park position

assi gned to tikasr bhesdasatbon bei tige dedrentad dpyndded serigor(1012%50), and
reported by the local control unit (100) to the central control unit

(1000) whi chOoPEEBRES LY hEPPRNKNREFHRIZ IO helY o Wéntacavrgmice €£00) and

i ts displacepgriy dipeqthanchel athve bor the Jpars PeiddeRndiey assigns an
address to this nunber which 1is stored in the central or local control unit
(1000; 100). asgnchsphodsagcordingine Clred mirBlovshalfact €ri,zédz4 n-)t hat the
central contraol .unit. (1000 ves each divider el nt, (1A . ... 1IN)
sequentiallyaﬁgﬁgpgg eggg%l?ﬁ SFdé?g%%ﬁéﬁﬁéQXﬁtﬁé%ﬁgﬁéiéﬁ? ;%%ﬁﬁﬁ?%n, and

t hat the centuhdakscanbool, udni whidA0RIndewd efits ddrecrilvigdert ol gmentss GEA, .. .,
IN) out of the parking space until they neet a stop which is recorded as
the outer ef®Sp&Si-tion, after which, based on the inner and outer end
positions assigned to each divider elenent (IA ., 1IN), the

(' 15. Method to control the device provided with multiple divider
elements (1A, .., 1N), in particular, according to one of
Claims 8 through 14, characterized in that in order to
initialize the device the divider elements (1A, .., 1N) are
moved individually in the predetermined sequence manually,
preferably towards the park position assigned to them, this
action being detected by the sensor (150) and reported by
the local control unit (100) to the central control unit
(1000) which records the rank number of the local control
unit (100) and its displacement direction relative to the
park position, then assigns an address to this number which

is stored in the central or local control unit (1000; 100).

16. Method according to Claim 15, characterized in that the

central control unit (1000) moves each divider element (1A;
«; 1N) sequentially towards a stop in order to determine
the end position, and that the central control unit (1000)
extends the divider elements (1A, .., 1N) 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 (1A; ..; 1N), the

element’s position within the travel path is determined and



element's position within the travel path is determned and - 26 the
elenment is controlled in order to reduce the travel speed, in particular,
before reaching the target position, possibly, a stop.

- 26 -

the element is controlled in order to reduce the travel
speed, in particular, before reaching the target position,

possibly, a stop.





