WD 2004/ 055301 PCT/ DE2003/ 004073 1 DEVI CE AND METHOD FOR CLOSI NG SLI DI NG
DOORS 5 Description: The invention relates to a device for closing sliding
doors, preferably glass sliding doors. 10 Mreover, the invention rel ates
to a method for closing sliding doors. German Prelimnary Published
Appl i cati on DEODO040Z53MA8 Al describes a sliding dodCT/mai2003004543e
horizontally on a running and guide raill and that is supported on rollers.
In this context, the sliding door has a bolt that is configured as a stop
15 per on one end face and that runs against a stop on the door when the
sliding door is closed. At the top of the door, there is a catch of a
two-stage latching el enent that can engage with a mandrel in a recess of
the running and gUWHEVICRIANDWETHOD FORICLOSING SIIBING DOW@RSoor when t he
latter is closed, the control bar connected to the bolt is slid |Iengthw se
i nside the door, thus releasing the mandrel that is pre 20 tensioned by
means of a spring. As a result, the nmandrel is noved vertically upwards
and slid is into the |locking position in the recess. By neans of a separate
handl e si § uaDedcriptionhe front of the door, the mandrel is driven back into

t he door, which brings about a pre-tensioning of the spring that is
nmounted on the nmandrel. At the sane tine, the bolt is pressed against t he

door franme. e i fRafiof Ak t%et C?gds_%v%%xeﬂom EI'iEﬁH El)&?rk ﬁﬁ%}{u@gg élﬁ sl i di ng

Application DE 36 02 440 ribes ar nn|n

movenent of €boémi ng wi ndows, sliding doors, nachlne parts and the |iKke.

The running gear has a carriage that is guided in a U shaped 30 running
rail, whereby the sliding wi ndows or doors or nachine parts are secured on
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German Preliminary Published Application DE 101 07 028 A1 describes a sliding

door that can move horizontally on a running and guide rail and that is supported

on rollers. In this context, the sliding door has a bolt that is configured as a stop-

15 per on one end face and that runs against a stop on the door when the sliding door

is closed. At the top of the door, there is a catch of a two-stage latching element

that can engage with a mandrel in a recess of the running and guide rail. When the

- bolt stops against the door when the latter is closed, the control bar connected to

the bolt is slid lengthwise inside the door, thus releasing the mandrel that is pre-

20  tensioned by means of a spring. As a result, the mandrel is moved vertically

upwards and slid is into the locking position in the recess. By means of a separate

handle situated on the front of the door, the mandrel is driven back into the door,

which brings about a pre-tensioning of the spring that is mounted on the mandrel.

At the same time, the bolt is pressed against the door frame. The door can be

25  opened.

German Preliminary Published Application DE 36 02 440 A1 describes a running
gear to guide the sliding movement of sliding windows, sliding doors, machine
parts and the like. The running gear has a carriage that is guided in a U-shaped
30 running rail, whereby the sliding windows or doors or machine parts are secured

on said carriage by means of trunnions which, in turn, are elastically attached by




2 means of bearing elements arranged on the carriage with el astoner
conponents between them The bearing elenents are novable relative to the
appertaining car- riage. The bearing el ements consist of a bearing bolt
arranged in a transverse bore of the carriage, whereby the bearing bolt is
circularly sWPIORHOASH] at | east one 5 el astomer confoBHR200X04Ydi ng to a
preferred enbodi nent of the carriage, tRRere are two el astoner conponents
that serve to support the bearing bolt in the trans- verse bore, on both
sides of the trunnion. Gerrman Patent DE 195 33 153 C2 discloses a sliding
door with an,gng : I r QS| i The
sliding door coni?ng&glfgl‘?%nggﬂg?%gvﬁg,&e\%ﬁg%g$ pﬁglggoggg?é%g@@ggs each
run on two r betvees tianorilthedegringlelenmeits ardalovatdx redattie thaohd zmpettaining caAbove t he

guide rail, one side of a helical spring is alt)tached so as to b
Stati onary whieEs HedsuiprlEPgEs afm%_lﬁ@f ﬁ%eﬁr_e%a dpfraiget & AfEaYRER 0% an
armature t hale Rl sridhetthvich§ dabédd@thol S lteReh] SatodRl By 43 R0Ra! d

armature to 15 cooperate with a stationary el ectT omagnet . > door | eaves
of the sl $di slpswosr camponegt.iAanrding pppefareddimbtedinan of e caedags, terea dri ve

notor, whereby the . helical spring, is tensioned during t cl gsing of the
door | eaves 8%} t@f?eelﬁgoq’ﬁrec ngg%&hatlsgrar\;gg SURfpLt tg‘f: |b\‘7f“r9‘|‘bg E‘glf H g‘@éragﬁ't s on a
st op nount ed veRe bBR, 80B6thIsRRE of MRtreaibnesS the tensioning of the helical
spring. 20 In an energency situation - power failure - the armature is

rel eased fromthe electromagnet so that the driving carriage acts, via the

stop, on the the heli,cal ring,and, via a toothed
bellto and a stde‘j':glﬁg%lggfgelf Hlﬁfi%ﬁ égl?g%%}s %lﬁaoffersiea %léé%ggﬁro hlaéla?rf’er\%ﬁ%(?yeby t he
two door 10 eavpésniag 6r trgeskyl ¢1béing AR cRAEEN PDIS slid&dy ddRRonsIsE HABvEAb&Nt DE

4106 117 C2 discloses a sliding door guide systemfor shower partitions
and the |i keleayps. erhetpbygheseqlogr inaverceashame ap dwe goldgraplang\p guide radhthatent

extends horizontally. Above the guide rail, one side of a helical spring is attached
so as to be stationary while a second side of the helical spring is attached to an
armature that holds a driving carriage, said helical spring using said armature to
15 cooperate with a stationary electromagnet. The door leaves of the sliding door are
driven in opposite directions by means of a drive motor, whereby the helical
spring is tensioned during the closing of the door leaves by one of the two door
leaves. The driving carriage acts on a stop mounted on the door leaf that causes

the tensioning of the helical spring.

20
In an emergency situation — power failure — the armature is released from the
electromagnet so that the driving carriage acts, via the stop, on the door leaf that
tensions the helical spring and, via a toothed belt and a steel cable, it also acts on
the second door leaf, whereby the two door leaves are pulled into the open posi-
25  tion.

German Patent DE 41 06 117 C2 discloses a sliding door guide system for shower
partitions and the like, which uses rigid guide elements to simplify the movement
of at least one door segment in terms of its structure and its handling when the
30 guide elements are latched into and unlatched out of a running groove. For this

purpose, film hinges are arranged between an attachment foot and the running




of at |east one door segnent in ternms of its structure and its handling
when the 30 guide elenents are latched into and unlatched out of a running
groove. For this purpose, filmhinges are arranged between an attachnent
foot and the running WO 2004/ 055301 PCT/ DE2003/ 004073 3 groove, whereby a
profil e sectived 20040056301 be flipped i nwards or outwarRRST/D@E200%0040¥6ked in
either of these positions. German Patent3 DE 199 08 191 C describes an
automatic | eaf or door systemfor 5 actuating an actuation nenber of an
addi tional actuation mechani smw thout using an additional drive neans.
reached it .cl osed

Once at | east _one |eaf, of t | eaf door, stem h

posi ton, o dFS WRRELDR PG s Poatareas s ERAOTIALE oF SUNERT SRt

parall el to tlikedid &eck Ofhede pRMRARNt of the |eaf and permanently attached
t hereto can be noved further beyond a certain distance in the closing 10

direction. The additional adjustnent path is used to activate or to switch
over the additiongl. a I Ri S The additional actuatio

mechani sm ha?égfﬂ%?@;ﬂ%?&?ﬁ’?éﬁi d‘?‘?ﬁﬁh%ﬁ a[r&,aug%rn{l?t%fa@fdﬁ%r cgo_ rg}_ﬁtt?% E?rng over

t he addit § onattuatigiahiaefuatioRGhanb&of sibadditosdll 4ot aRéchhahishd Wabostescr i bed
in German Prelimnary Published Application DE 195 39 014 Al can be used

especi al |y f gpinglaagddigiopnlsdriveeneans Oneeatilepshpne jspbof thy leaf podogrsystasy al | ed
bel ow a cell ypg {{%ggcggé @gh%ﬁpé&{‘g%;hﬁgﬁ% luptiQ &i&ealfrﬁh&&@sigﬁﬁc&gtut;ﬁ%pisrmve on

rollers being a e rod.” The carriage, IS
connect ed t oatrhegdgl psalldioar tHey ditemdion of melvamenhbndes ldafiahd asrmandédiygonal |y

to the 20 running djrection of the carriage. As a function of what is
needed, di fféﬁ%‘&l‘?dlt RIRLO samgbe aved Birthes beyenba cartringhiganceom theclasiigng from

t he running Ll 1 H%E&% Ve ’ a bolt
arranged&@n ?ﬁ%h%%¢ﬁ¥%§%h39§§§§’ enegpﬁﬁlguggggggggﬁ?%ggéégg%igmgpﬁbing pin
t hat mechani edditigpna) uicthetion hechalidm HElse slditidradéasuation mbchahisirhieasdr levemng pi n
can be latched.. In orfder to ? en.and cl ose the | ockihng .. )

mechanism for manual 59 activating or switching over the “additional actuation

mechanism.

15  The sliding door fittings described in German Preliminary Published Application
DE 19539 014 Al can be used especially for glass doors. Here, a stationary pro-
file rod is installed below a ceiling mechanism, a running rail for a carriage that
can move on rollers being attached to said profile rod. The carriage, in turn, is
connected to the glass door by means of glass hinges that act orthogonally to the

20  running direction of the carriage. As a function of what is needed, different lock-
ing means prevent the carriage from derailing from the running rail. All of these
means have in common the fact that a bolt arranged on the carriage grasps beneath
a stop rail, whereby a driving pin that mechanically guides the bolt has shoulders
to which the driving pin can be latched. In order to open and close the locking

25  means, the bolt is moved in the horizontal plane towards or away from the stop

rail.

German Patent DE 195 31 040 C2 describes a sliding shutter for window or door
elements that can be moved along a horizontal guide rail. The guide rail is prefera-
30  bly installed in a wall. In order to achieve low-friction movement of the sliding

shutter, rollers attached to said shutter are used. The sliding shutter essentially




25 means, the bolt is noved in the horizontal plane towards or away from
the stop rail. German Patent DE 195 31 040 C2 describes a sliding shutter
for wi ndow or door elenents that can be noved al ong a horizontal guide
rail. The guide rail is prefera 30 bly installed in a wall. In order to
achi eve | ow fWOc2(0d/05680Enent of the sliding shutterPCIAE203/0840Fched to
said shutter are used. The sliding shuttger essentially WO 2004/ 055301

PCT/ DE2003/ 004073 4 allows two end positions. The first end position is
reached when the sliding shut- ter is slid conpletely in front of the

wi ndow or do rea segand... end sition is & when
the sliding s lgtaJts 3‘%%‘1 é@%f’% ‘elhél?ﬁsetxe?' tPSQ‘F’ﬁa 1%%%66\%.‘)"}1%%% S]{“ﬁgg Eﬁ 1?E:Ii ng
shutter is ineoBeli@tomPRtdlyvin BBtk (Tahé tiidvv 0Bdbde leREAdhO RR@RItEAsdcYnd
activated bolt |ocks the sliding shutter in the appropriate position in
that the bol tend @esitingyss teached vhendhe Hiding shdter/iscomplately ney to e Windgng
direction, t L.g: i e I i ni . t he
sliding shut Wg]? e-:r?il:hg] lgl?ilgvs\mﬂ&gﬁtfpsed]fl noglggé84@%5&8&%51@?9%%?5%5%(2%1%%5 %08 orily
ensure a 6ontactivated bolt odkenled slizhed sHuytenin theepstdpdiatepodition ineichaks Bes i n
case of a fail ura@of external influenci nt%evarj abl es that are needed for the

proper funct iCSFNAY LN PH thaf rums ygrticalby fasthe sfiding dinegtiony thasefigninasmg the

i nvention to J,&fji.-ngid j.St i i L Q; y as to 15 provide a
sliding door sg{steemlwﬂ% Eé%fﬁ%%%eﬁg%s |%‘% %bﬁlg%%}uﬁggﬁ be | ocked and
unl atched as easily as possible. According to the invention, the objective

is achi eved devi ce . for, cl osi slid- ing doors..according to Claiml
and by a met ﬁ?iﬂaala@a& ahidige 14908 Berd P 8 o5l Aaﬁgﬁgﬁfaa@é%@%&d_ FEHILUSNd
;ﬁ; i ggmsnbs FhndtidBalityVEN{HOLi dBEE dbBe nRERiBGhs TRicasd 6F a0hilfdedbfBxtérdaf 17, 19

influencing variables that are needed for the proper functioning of the sliding

doors.

It is the objective of the invention to refine an existing device in such a way as to
15  provide a sliding door system with which the sliding door can be locked and

unlatched as easily as possible.

According to the invention, the objective is achieved by a device for closing slid-
ing doors according to Claim 1 and by a method according to Claim 18.

20
Advantageous embodiments and refinements of the invention are the subject mat-
ter of Claims 2 to 17, 19 and 20.

In particular, the invention proposes configuring a sliding door arrangement using
25 aclosing mechanism attached to a stationary part of the sliding door in such a way
that the closing mechanism has a hybrid structure and thus, especially but not
exclusively, is suitable for use in sliding doors that are not actuated by another

external means.




In particular, the invention proposes configuring a sliding door
arrangenent using 25 a closing nechanism attached to a stationary part of
the sliding door in such a way that the closing nechanismhas a hybrid
structure and thus, especially but not exclusively, is suitable for use in
slidi ng door SNOIR&04M683010ot act uated by anot her ext erP@T/DE2AAZ 004053

2004/ 055301 PCT/ DE2003/ 004073 5 The tersm hybrid as enployed in the present
invention refers especially to an inter- action with an electrical or

el ectromagneti ¢ conponent having a nmechanical or pneumatic conponent. 5 In

thi s manner, |.i di ng. door st.em. s created that -ensure e desired
funot 1 onal 1 £y hed7BE b T o ek B S e PR S BRI R TR b s
are absent, aafi¢h WithtanhélsctabalasRasdt@nagnB@s Lafipétiint Rhvifs acBdahi¢el ron so as
to ensure a high degree of security when the doors are closed. 10

Advant ageous [PRCUBFHE qopongntist r uct ure provi des a cl osi ng techni que that, on
the basis of an el ectronechani cal nechani smof action, exhibits a flexible
functional- ity that is adapted to the external circunstances of the

devi ce. Thi s Ihahist henaely ankhdidgt Badr sfreers | iosiragedeahnts eaanedehe datiraied

wi t hout additjonal 15 construction work on the sliding door. The sliding
door itself prastigpaldyyevradn sitysigpsinipichextemalinilyencngcsiables are abaenint ageous

refinement of,jhe, ih'ﬁé’%ﬂteis@%ia B ééérﬁl-%;gﬁni%é@ Qs ULHE O¥'s ?’c} %IES%F@Q%%?‘J; di ng

door materials since an a |g|ona nstruction nmeasure ocki t hat
i s i ndependentgmeé of seeustyi whengheldoorsast doded] is not necessary. 20

Especi al | y advant ageous door materials are glass, wood, plastics, netals,
safety materials, fire-protection material or conposite materials. An

especi al hy PrAchahaBSRITPIN HFBA Sfrudthe ProviRed h ¥lodiPWcHARuE HRCHAMSM t hat

basis of an electromechanical mechanism of action, exhibits a flexible functional-

ity that is adapted to the external circumstances of the device.

This has the advantage that the closing means can be realized without additional
15  construction work on the sliding door. The sliding door itself preferably has a
means for movement guidance. This advantageous refinement of the invention
allows the use of numerous different sliding door materials since an additional
construction measure for locking that is independent of the sliding door material is
not necessary.
20
Especially advantageous door materials are glass, wood, plastics, metals, safety

materials, fire-protection material or composite materials.

An especially preferred embodiment of the invention provides a mechanism that
25  brings about an unlocking of a locked sliding door in case of an absence of all of
the external signals needed for the system-related functioning of the sliding door

system.

An example of a situation for purposes of illustrating the resultant advantages can
30  be, for example, the case of a room security system. If this room security system

is designed, among other things, in such a way that external triggering signals




25 brings about an unlocking of a |ocked sliding door in case of an absence
of all of the external signals needed for the systemrelated functioning of
the sliding door system An exanple of a situation for purposes of
illustrating the resultant advantages can 30 be, for exanple, the case of
a room secur iWQ 200410663011 f this room security systemRGCI/HE208W684073noNng
other things, in such a way that extern#& triggering signals W 2004/ 055301
PCT/ DE2003/ 004073 6 bring about the closing of one or all of the sliding
doors in a roomconplex, then the question arises as to the function

status of eagnglubliansbiothngr 480hPal Or GR36uRle BorPRURBREANTIBL A of onged

absence of al xterna Vi Ce “accor vention
for closing shd gliesgordatses aciothe Amctibrattatas oF eath dffig ddidifg dodrdinlcasketh even,
for exanple, during a power failure, and thus makes it possible for
persons or afPYRERREORHButarlongdabsence 9 Al exicrmal $1ge#st hat is delimted by
the sliding door to | eave the room This situation is of crucial inportance
when it cones to the protection of persons or aninmals. 10 The termroom

i ncl udes, 5f ofThexlavipé egcondifig tethe imventioke fitrichdsimgbiding dvonnensoiealthay a slided

spaces, public facilities or separated ajeas for keeping imals. The
external si g8 R dsprigckegdevendog ’r‘{%F’é‘Eé‘cPOP’Yfﬁ e ‘Bﬁiaﬁg%ﬁ)‘fs IP?S}@S%"I i di ng

door 15 syshefiKafoiSerRins 3R UninVdREwRB Urd REMd WAEIERY r601 AR ddiniledd  as

unencoded SI%- nal quantities can be used. Additional advantages and
practical rebytlensiding dfor thksavarthemodronTlianitlrdioglisaihadcialf importaie Wisdnl owi ng
description red enbodinments of the invention with 20 reference to

f f
the drawi ngs%efﬁg{etgﬁ(g{hg%(g? [ORA RETSPRS H2NIRAS dr awi ngs show t he fol | owi ng:

Figure 11@ schematic depiction of the device according to the invention and

The term room includes, for example, offices, residential rooms, commercially

used spaces, public facilities or separated areas for keeping animals.

The external signals needed for the system-related functioning of the sliding door
15  system can be of any type and form, whereby encoded as well as unencoded sig-

nal quantities can be used.

Additional advantages and practical refinements of the invention can be gleaned
from the following description of preferred embodiments of the invention with

20 reference to the drawings and the subordinate claims.
The drawings show the following:

Figure 1  aschematic depiction of the device according to the invention and
25

Figure 2  across section through the device shown in Figure 1.

The depicted preferred device according to the invention is structured in such a
way that a sliding door can be slid by means of at least one carriage 1 parallel and
30  relative to a running rail 4 that is attached to a wall or below a ceiling. Here, the

running rail is installed so as to be stationary and it has a U-shaped cross section 4




25 Figure 2 a cross section through the device shown in Figure 1. The

depi cted preferred device according to the invention is structured in such
a way that a sliding door can be slid by nmeans of at |east one carriage 1
parallel and 30 relative to a running rail 4 that is attached to a wall or
bel ow a cei | iW§.2004/8539he running rail is install edPEH/RE2008/004073
stationary and it has a U shaped cross skection 4 WO 2004/ 055301

PCT/ DE2003/ 004073 7 that is configured in such a way that the carriage 1
supported on rollers 7 can nove in the U shaped cross section along the

| ongi t udi nal t:ensi . = N r.ail. . ft ed
Cross secti oﬁﬁ%ﬁggg#fz&ﬁg{‘ 1{1: chs}{a% Wagnﬂrhg?glre?éggn%%hfﬁ 8\%&egsontljr§ge§£ Q%pof t he
runni ng rail maveeineby U-flepgd prgss eéeioatdlyng the dongltidinab exvangdsn bf tHehen-

direction of the flqor, so_.ha connection i s advantagequsly. estab-
|i shed t hr oudthg &l gﬁﬁ patt of bﬂﬁ‘ﬁpﬁgcﬁoﬁ pectipn thad dg neff clased gn alEEsd P el enent

b h ' | ol '
etveen the GRlgw a9thedntth § beuRl dufhing r ,%her%egﬁaef%aﬁygggfje?a%%h‘}@g F?@HQ' ng

structure of the sliding door attached to t as I ng door
devi ce cah bevapdoin thedirettin ofsthe floogrsel thateasynnectiomsis ntleamageodslgiestapl € t o

manuf act ur e. regver he advant ageous arrangenent .of the carrjage in the
runni ng rail lfS/E%Cﬁﬂlfguﬂhhg?nga@sBﬁ@reaﬁ%nyl%wa@ TaEaYT OF 2 OECH e lSpREE
require- nNentefieed titdcadfagdlana MM dpcept is nuch less than that
required for a device in which the carriage noves al ong outside of the

running rail and in which the 15 connection elenment is arranged around the

carriage betwee he carriage.and the l,i di.ng door. | n another .
advant ageous\fgur?g8 ienreeﬁal?angﬁ%égd r‘f‘cﬁ%ﬁioiéhersa\]i% 2 (g)r?ééﬁ%ﬁ‘!fﬁaﬁo ﬁ’(?rf‘ﬁ’r'ri‘asg-e” ing at
| east oneo cakrslidie, doos dévisd édnl RAprovided ehad &f &:@R0nRR8) Oy b eraBlthidli g sdpor . The

20 advantage of a second running rail that is |ocated at the | ower edge of
the sliding Photrmppyfactpre. Merearrai theqdapntggdote asangaseant ofithe partiegel® t o a

further stabigd ﬁ%in%r%aﬁfresults in an especially compact device since the space require-
ment of such an arrangement concept is muchl less than that required for a device

in which the carriage moves along outside of the running rail and in which the

15 connection element is arranged around the carriage between the carriage and the

sliding door.

In another advantageous embodiment, a second running rail, once again compris-
ing at least one carriage, is installed on the bottom below the sliding door. The
20  advantage of a second running rail that is located at the lower edge of the sliding
door lies in the additional guide element, which leads to a further stabilization of

the movement process of the sliding door along the running rail.

The carriage is preferably configured in such a way that, on the front part as well
25  as on the back part of a rectangular compact body, there are two axles with rollers
at each end. On each side of the rectangular body along its longitudinal extension,
there is a cut-out whose geometrical shape is preferably a sector of a circle. The
circle diameter of the sector is determined by the order of magnitude of the diame-
ter of the rollers.
30




t he novenent process of the sliding door along the running rail. The
carriage is preferably configured in such a way that, on the front part as
well 25 as on the back part of a rectangul ar conpact body, there are two
axles with rollers at each end. On each side of the rectangul ar body al ong
its | ongitudiW@l2004/066%4lon, there is a cut-out whoseP@E@RA003/664078hape i s
preferably a sector of a circle. The «cigrcle dianmeter of the sector is
determ ned by the order of nagnitude of the diane- ter of the rollers. 30
WO 2004/ 055301 PCT/ DE2003/ 004073 8 As a result, all of the preferably four
rollers mount,g, arrl a te o_the . rectangul ar ich
all ows an ex rerrr% li}ﬁcgr%g(l:etﬁg{e?%’g E?uér@‘ier? ﬁlé)ugtgﬂﬁfl@tcg €8¢ e&giﬂ“’ fe gap
bet ween the estt@igutd odgewhichtaliows Gl extremaRdedrigace birntile (ﬂTthé b&nplete
rectangul ar body is _advantageously only a fewml|lineters. {)artl cul ar,

&

the gap 5 i s apiaeexiieagap Retyean thequier soTacmet thaapkery av@th?e@lt’@ WM& 1 mm
and 30 mm a'i@ctﬁ%ﬁ?a? 3l ¥s aﬁﬁ%gé&ﬂgﬂéﬁ}%%%wt}ﬁ{n%ﬁ%e %ﬁ Eﬁn&?lﬁxr 'tl?egfaé) there

is a thread ext I'ng | onnec ment
mount ed of thnea;qirmmragslydoarmpenorﬂmoemm whatetly Vluse betweky 1asimadldiddham cont act
with the carriage vi wed connection. Since the connection el enent
is constantl?rﬁiﬁp%ﬂg’aﬁrﬁ eﬁegh the sliding door, any relative novenent of
the carriage with respect to the stationary running rail is coupled to a
novenent of the sliding door. 15 Preferably, there is a total of two

carri ages i nQOmnthe r‘omttninn@f thaichrriigachetehiss thrdadreesmdinghmvatdshy mieynsodf t he
sliding door erion for determnlngthe

a.rul t he uIt| te cr%
absol ut e nunﬁvyﬁbﬁ" c%ﬂnrnie%%‘é % E&O‘E‘FF q“’eﬁb IRe Stoof psTmanfRtly pnds 4j |
and/ or omgt hgeaiilg @&taﬂfsh%@@orﬁ&dt Q&hﬂlgthg9%1a%891a':a{1§crré1§écﬁ&fnﬁe(§ﬁh §BRstheone

carriage per running rail has a bore at o I'ts
connection element is constantly in contact with the sliding door, any relative

movement of the carriage with respect to the stationary running rail is coupled to a

movement of the sliding door.

15 Preferably, there is a total of two carriages in one running rail since this enhances
the stability of the sliding door system. As a rule, the ultimate criterion for
determining the absolute number of carriages depends on the length of the running

rail and/or on the weight of the sliding door.

20  Furthermore, at least one carriage per running rail has a bore at one of its two end
faces as well as a small magnet that is stationarily attached to the carriage. In the
case that the sliding door is locked, the bore is used to accommodate a bolt that
can be actuated by a rectangular electromechanical unit that is attached to the run-
ning rail. In this manner, the degree of freedom of the carriage that accommodates

25  the bolt is eliminated and the carriage — and hence also the sliding door — is held

in place in the running rail.

The running surfaces in the running rail are two short projections extending over
the entire length of the running rail, whereby the projections run facing each other
30 at the ends of the two walls of the U-shaped running rail but are not in contact

with each other along this extension, thus resulting in a gap between the running




faces as well as a small magnet that is stationarily attached to the
carriage. In the case that the sliding door is |ocked, the bore is used to
accomobdate a bolt that can be actuated by a rectangul ar el ectronechani cal
unit that is attached to the run- ning rail. In this manner, the degree of
freedom of t WEOCNOAI0AG80 hat accommpdat es 25 t he bol t PCE/DHZA003/0684¢3 and t he
carriage - and hence also the sliding dgor - is held in place in the
running rail. The running surfaces in the running rail are two short

proj ections extending over the entire length of the running rail, whereby

h ' [ | 0 th f 4h | J f
he U shaped STASEni S B EholGmlouel ol SRt Y Ruila ong

t hi s extensi eail withubis tgsdftdondgiratién G2 BhdRIhMRG il BE fdr URNappertiBingda4/ 055301
PCT/ DE2003/ 004073 9 surfaces. The carriages, can_be acconmnpdated conpletely
movably in t REgwERPeRy The syrming supfaces of the panie rad atlpyarlawisatieniolling

running rail f ining run- ning surfaces. The running
surfaces of toﬁéherrgﬂ%%ﬁgt}%%gﬁﬁa;ﬁ owa lowfrictionrolling of the rollers

of the cafriage. 5 The gap between the running surfaces is at |east so

| arge that t screwed connec-, tion, between the carriage |ocated in the
running rail bfilﬁ@af) EIVES R HSCINBINE SPERRSA s Frleast prlaggs atige sgewed sonnser

establ i shed woh l‘B@H&eleﬁ e M&geqeﬁﬁ%c% hQhd, Hﬁnﬂ%%ﬁ g.u@ FhefJoﬁﬁ%(ﬁ% Qentelofarri ag

e
is inhibited by at least two en eces nounted along the running rail. In
an especi al | yhanlidingy dood canbocktabdished witeout amnhindranaé.l i s made of al um num
whi ch has the advantage that it is an especially |lightweight unit while, at
the sane 15 time, the running rail retains a high torsion stiffness as a

result ofigi t ghb-RbARESE frBERIt b thel Birfiab@ss tfhiRddiy honRak: ARVaRE pReed hat
even heavy sliding doors can be attached to
mounted along the running rail.

In an especially preferred embodiment, the running rail is made of aluminum,
which has the advantage that it is an especially lightweight unit while, at the same
15  time, the running rail retains a high torsion stiffness as a result of its U-shaped

profile.

This has the additional advantage that even heavy sliding doors can be attached to
the rollers without the running rail that holds the rollers becoming deformed dur-
20  ing the course of the use of the sliding door system in such a way that would pre-

clude the proper functioning of the system.

The running rail is attached by means of a fastening angle bracket to a load-bear-
ing element, whereby, in an especially preferred embodiment, at least two fasten-
25  ing angle brackets are attached to the two points along the running rail that corre-
spond to the selected end points of the carriage. In this manner, the above-men-
tioned end pieces can be mounted onto the fastening angle brackets in order to
limit the horizontal degree of freedom of a carriage, which allows an especially

elegant solution for attaching the end pieces.
30




the rollers without the running rail that holds the rollers becom ng
defornmed dur 20 ing the course of the use of the sliding door systemin
such a way that would pre- clude the proper functioning of the system The
running rail is attached by neans of a fastening angle bracket to a

| oad- bear - i NYORWAHDAGI0her eby, in an especial |y prePETAEEROOMIOMN TIent , at

| east two fasten 25 ing angle brackets &abe attached to the two points al ong
the running rail that corre- spond to the selected end points of the
carriage. In this manner, the above-nen- tioned end pieces can be nounted

onto the fastgni: r | i1l ] [ tal degree
of freedom ofI ﬁghggiP %Pglgegﬁnlavﬁig%ﬁkgrf Pg\%g&ggag{s%gc(#égﬁép 652‘?%%%8{15 g%lru ion for
attachi ng t heviendhilpiyemeans 3G bifee ZQQﬁbQEEB@ﬁNd%ﬁéﬂB?Z&%ddeﬁQHéU-slﬁpédlﬁ o
rinciple, the end pieces can be_attached af an esired position al ong e
Lun. nipng rainrofﬁlﬁ: S UIE CERn ShangFe ABthicaH sitptions of \igampleg FISHIEE 9Bk of the

U shaped pr @hiddRd do6r flilae SHaN AT B AT PRbodIdgklONS, Tor exanple,

resulting froma change%kgoor passage area,” can be subsequently
accommodabed. 5 The el ectronechanical unit which, in case of |ocking,

bl ock t least one carriage, . is.preferab ttached at the |l evel of the
rug(r:]i agar ai | alﬁjﬁgeﬁﬁf’@ac}!ﬁ’é‘fcgﬁ}“%g%@gi 14 G85° 0%@?@5&%@@ aé.ﬁf:aét! WerGaEtasGe, al so
in case of anobResablyWheibd Aithe |ASPbLHIINKNE rail RIIed Heldv 1R &t 5s| bl e

to block at |least one carriage of this running rail by nmeans 10 of the
el ect r onechanvheaibyuns enwhernatise,t 4so lio chkedofpumiter onunihg raih dedased emitedi nent

the electro hanj.cal unit. i unt irectly onto.the . runpjng rail. 15
The el ect ro%ﬁgrlﬁ I(S:élisot?ﬁfstlblf:io BB&?&E%E&Q%HTV%%%@@}SlrEHmB%E%IP t’%g"e@?ﬁi re
sliding door of aeetithbinetianidaeemt WhLRireHe Iddkad pbsiid® say, only once the
sliding door can already

In another embodiment, the electromechanical unit is mounted directly onto the

running rail.

15 The electromechanical unit is preferably only installed once the entire sliding door
assembly has been mounted, that is to say, only once the sliding door can already
be freely moved along the guide rail mounted at the place of installation. Subse-
quently, the two ends pieces are affixed, whereby the final position of the end
pieces is defined by the passage area left open by the sliding door.

20
The sliding door is then placed into the final position in which the space behind
the passage area is no longer accessible. This position of the sliding door corre-
sponds to the position from which the sliding door can no longer be moved when
it is locked. In this position of the sliding door, at least one carriage is in contact

25  with an end piece. The exact position of the bore of the carriage used for the lock-

ing is measured on the side where the carriage is in contact with an end piece.

At the level of the vertical projection of the bore on the carriage on the running
rail, the running rail is now provided with a bore whose diameter corresponds to
30 that of the bore of the carriage, so that the two opposing bores are exactly lined up

along their connection line.




be freely noved along the guide rail nmounted at the place of installation.
Subse- quently, the two ends pieces are affixed, whereby the final position
of the end pieces is defined by the passage area |l eft open by the sliding
door. 20 The sliding door is then placed into the final position in which

t he space beﬁyﬁﬁﬂxmgﬁ5ﬁ%hsage area i s no | onger accesECIﬁ&EZmWMOQ“ﬁBsition
of the sliding door corre- sponds to thélposition fromwhich the sliding
door can no | onger be noved when it is locked. In this position of the
sliding door, at |least one carriage is in contact 25 with an end piece. The
exact position of the bore of the carriage used for the lock- ing is-
nmeasured on the side where the carriage is in contact wwth an end piece. At
t he | evel of Theenddadeiafdhe pretil Actsimgnothe réuearipolae eleotrofeckmaical ageham t he

running rail, the runni rail i.s now provided with a bore whose di aneter
corresponds €HCHAt ?Pﬁi’t‘n%#}g‘?lh‘gh‘% the bt qane r‘iegﬁ%‘hy 4o therpad spHace: gt

opposi Nng bor @RcabRicENAS ot | | b 6
SDbay 0agag s BeRBENA rivt N6 ecifio Aldlithd Bt frofiP AN, h‘%“‘u?ﬁgpof t he

rect angul ar dbeeinsapoisatd anéxtemak cangre] signali ebd bolt spenimils festmg pdsich t he

bolt can extend vertically to.th ngd .surface. An electr chani cal drive

is used to eg’ﬂﬁr t?’ﬁ QOB‘%P’E‘ ¥’? ngh‘ith[ ﬁg%ﬂgtﬁ F%Pg%ﬁ r?tmc?dj lgtqst%ﬂmglﬁ_BSlP% “esponse

to an exter ngprigPfrédhcts ?ﬁﬂi&l bold do 4518 cBEhter R MSFenidht bf theORIWRG PRSI - tion
e

- the position in which bolt is conpletely retracted into the housing -

a spring forgeeligd dwmthetsheolbds r rewltathetforce that expels the bobhwehefits reftinghe bol t
when it is X f.rom t he ol .. As result,. the.force that,.expels the
ol t out o Prarph &t i U HuReRE fctionoini REte et ThedrFE SR ¢ he
spring f o0 ceherbhiendtaimitediolaforde gefcakd bPrsBrihs biiGathlet Aké E6prsed fdroésce
generated by a spring but rather also conprises forces having the sane

ef fect whi chhewng phe gane chicedwhichr caaxbmpeneratpg, for mremie, by a preumsatic

mecans.

Another especially advantageous embodiment uses a constant current flow as an

15  external signal. External signals are an especially preferred example of control
signals according to the invention. A spool installed inside the electromechanical
unit is thus supplied with the constant current flow, so that a voltage is induced.
The Lorentz force resulting from this physical process is oriented in such a way
that the bolt, which is in the resting position inside the spool, is partially expelled

20  inaccordance with its degree of freedom out of the spool and thus out of the hous-
ing. The bolt is dimensioned in such a way that an end position of the bolt — that is
to say, when the bolt has traversed the maximum distance out of the spool — is
sufficient to extend through the bore in the running rail as well as through the bore
on the carriage.

25
As long as the external signal — that is to say, in this embodiment the current
flow — is present at the electromechanical unit, the bolt is in the end position. The

sliding door is locked.

30  This yields an especially advantageous embodiment of the device according to the

invention since the sliding door system is configured in such a way that an




Anot her especi al |y advant ageous enbodi ment uses a constant current flow as
an 15 external signal. External signals are an especially preferred
exanpl e of control signals according to the invention. A spool installed
inside the el ectronechanical wunit is thus supplied with the constant
current flow,WORWAAS5H ol tage is i nduced. The Lor eREF/DEA00Y/0PEEMR t i ng
fromthis physical process is oriented 1% such a way that the bolt, which
isin the resting position inside the spool, is partially expelled 20 in
accordance with its degree of freedomout of the spool and thus out of the

hous- ing. Thesdet bf iR itdRASHARE|16Rs FC 1B oWeMatn Hly 3Rd&He RERIhéOLN Of

the bolt - that is to say, when the bolt has traverse tﬁe maxi mum
di st ance out offthe $pringfouie. Asiasconserfuencd efnthis especitiénddtdntagagis dfpeodshy e i n

the running rail,. as | I. as, t.hraugh the hore . on the carriage.. 25 As |on
as the ext gr r’i@ Sl%ﬁ%&‘?(’r-ls Pﬁﬁfkqulyﬂl‘? ?%??Qisﬁgnf%s@bm%ﬂt%%ﬁ FEUlGRy ent ’
flow - is pregemlt BretihRd @ ﬁ&?ersﬁﬁ@g%ztmrﬁﬁidefjﬁktinﬂﬁeﬂge BOthE shidnd fordehe end

position. The sliding door is |ocC 30 This yields an especially
advant agedus embodi ment of the device according to the invention since the

sliding door ,s m.i.s gonfiagured in.such t hat .an 2004/ 055301

PCT/ DE2003/ od Y "‘P}b%‘ﬁ%‘Sﬂ{cg‘aB% OHb 5, %ﬁ%‘gl{hﬁd&t@% PRABIFT <o

remain only ungebnédepdrvidiente bodd athehSRiching:vi@ i€ AttabifedtoqROSRAENCE Of

this especially advant a%gous approach, the slidi n? door is unlocked if the
t

ext ernal si gAchanical yai My megngs o& which mpapat pploeking af thetshidingadoor issmadst ur ned

to its resti it L0kl e the spri force. .5 Anot her

enbod ment  saiaeant Hppdaf BE ol ol il HERRC rl i FuRic, Mine M Buaie

nent i oned0 opepaiingbn dic bdtynbof the ractala@ Hovsing ARy Gdidhsa Aik@eprdxe t he

el ectro- nechanical unit by neans of which manual unlocking of the sliding

door is mademately 10 mm-long pin extends. A movement of the pin along the longitudinal
extension of the slit-type opening causes the mechanical retraction of the bolt until

the resting position of the bolt in the spool is reached.

15  The pin for the manual unlocking of the sliding door has a thread with which an
additional means for actuating the manual unlocking means can be attached in

order to lengthen the pin.

Another especially preferred embodiment of the device according to the invention
20  only triggers a locking operation if the magnet fastened to a carriage induces a
voltage within the electromechanical device, whereby the carriage is preferably

situated in an end position for this purpose.



possi bl e, independent of the external signals. For this purpose, there is a
slit-type 10 opening on the bottom of the rectangul ar housing fromwhich a
narrow, approxi- mately 10 mmlong pin extends. A novenent of the pin along
the |l ongitudinal extension of the slit-type opening causes the mechani cal
retraction ofWOROBAISE3QInti| the resting position of PER®HRMNB/0040%3ne spool
is reached. 15 The pin for the manual umBocking of the sliding door has a
thread with which an additional nmeans for actuating the manual unl ocking
nmeans can be attached in order to | engthen the pin. Another especially
preferred enﬁg%&gg&%uﬁﬁeﬁﬁﬁégﬁvice according to the invention 20 only
triggers a | ocking operation If the magnet fastened to a carriage induces a
voltage within the el ectronechani cal device, whereby the carriage is
preferably situated in an end position for this purpose. W 2004/ 055301
PCT/ DE2003/ 00407328 | i st of reference numerals 1 carriage 2 bore on the
running rail 5 H%% rriage 4 running rail 5 fastening angle
bracket 6 egd p?gggﬁgmgg?%ér &%n the carriage 10 8 gap WD 2004/ 055301
PCT/ DE2003/ 00407 ®oreleh Bk aammge 5 1. A device for closing sliding doors,
wher eby t he %]idiqgfdoors can be noved

rurthing rail

fastening angle bracket

5

6 end piece
7 rollers on the carriage
8

10 gap




by at |east one carriage supported on rollers and having two end faces
paral - lel and relative to a stationary running rail that is attached to a
wal | or below a ceiling and that has a U shaped cross section, whereby
furthernore, the carriage and the sliding door are connected by neans of a
connect i ng elWO 2004086630k hr ough a gap in the runni ng PATIDE20A3068978r i zed i n
that said device conprises an el ectronetéani cal unit nounted on the running
rail, whereby the el ectromechanical unit, in the presence of an external
control signal that triggers a | ocking operation, can block at |east one 15
carriage by neans of a bolt, whereby the bolt extends perpendicul arly out

of a circular opening on one end face of a netal housing of the

el ect romechar@lgigds: unit and the bolt is dinensioned in such a way that, in a
final position, the bolt extends through a bore in the running rail as well
as through a bore on one of the two side surfaces of the carriage, whereby
20 furthernore, the electronmechanical unit has a slit-type opening on the
bottom of the housing fromwhich a pin extends, whereby a novenent of the
pi n al ong5t hd. | orgdé¢vich foaklosingetidingrloofs, ttherebl ithe dlidives dgpentagbecamvsas t he
mechani cal retra tio&aof t he bol t devj ce accordljg to Caimi1l,

characterized i n % RhteagHng Ca’g@gﬁéu%ﬁﬁalogé%ﬁeéf andshasiingpyvo gndigeesq@fly ati ng
means that gener %l%ﬁd Relafi Ry tS% s?aﬁﬁha@%ﬁmﬁg rdil@abRlata M8 %o hgvaﬂ%r%gﬁz} de of a

resting position and whereby the force IS oriented opposite to t
di rection of rmvemdtngodndttﬂlet h830a beshiapevh ervss sedtionpehegbe fpehdrmdrd, itlam t he
spool . WO 2004/059301 £ /th[?eEs %?r? / 904r0a7r§ cor:1L115 ged bThr%egnesvéfc aeco%%%gt'irg | dg- to one
or both of d ai mS?1*2ghdg™ g ccted by g
10 ment through a gap in the running rail,
characterized in that
said device comprises an electromechanical unit mounted on the running
rail, whereby the electromechanical unit, in the presence of an external
control signal that triggers a locking operation, can block at least one
15 carriage by means of a bolt, whereby the bolt extends perpendicularly out of
a circular opening on one end face of a metal housing of the
electromechanical unit and the bolt is dimensioned in such a way that, in a
final position, the bolt extends through a bore in the running rail as well as
through a bore on one of the two side surfaces of the carriage, whereby
20 furthermore, the electromechanical unit has a slit-type opening on the
bottom of the housing from which a pin extends, whereby a movement of

the pin along the longitudinal extension of the slit-type opening causes the

mechanical retraction of the bolt.

25 2. The device according to Claim 1,
characterized in that
said device comprises at least one force-generating means that generates a
force that acts on the bolt when it is outside of a resting position and
whereby the force is oriented opposite to the direction of movement of the

30 bolt when it is being expelled from the spool.




characterized in that a spring force acts on the bolt when it is outside of
the resting position. 5 4. The device according to Caim1l1, characterized
in that a constant current flowis used as an external control signal. 5.
The device according to one or nore of the preceding clains, 10

char act eri zedVOrROOKAHSS530Ispool installed inside the el BCTMHAOBAAHEE uni t
is supplied with the con- stant currenti1flow, so that a resulting Lorentz
force partially expels the bolt - which is situated inside the spool - out
of the spool. 15 6. The device according to Claim1l, characterized in that
the pin for the . q t s|dein of,has a thread with
which an additi ﬁgﬁg{#ﬁgﬁé&@ébgg’c‘?%a%r:%%&h ‘%flhéeilalnngsnﬁ%?d’%ml ocking neans is
attached in ordehatatédridsedtinghatt he pin. 20 7. The device according to daim
1, characterized in that the carriage is constructed in such a way that,
on the front par © SREDEIFe ads o thethol Wheait is gpisidsroliheisaiingcrosEidly, there are
two axles with a roller at each 25 end, whereby, along its |ongitudinal
extension, the body has a cut-out whose shape corresponds to a sector of a
circle, wherdby ({lhe dsect acconding leClmimdle is determned by a circle with a
diameter in the order of gnitude of the dianeter of the rollers. 30 8.
The devi ce accor&[‘ﬁ’{j‘qﬁl@gg &hatrpre of the preceding clainms, characterized

in that WO 2004/ Q383QdntRETEREFRPR 0474 external control signal.

5. The device according to one or more of the preceding claims,
10 characterized in that
a spool installed inside the electromechanical unit is supplied with the con-
stant current flow, so that a resulting Lorentz force partially expels the bolt —

which is situated inside the spool — out of the spool.

15 6. The device according to Claim 1,
characterized in that
the pin for the manual unlocking of the sliding door has a thread with which
an additional means for actuating the manual unlocking means is attached in

order to lengthen the pin.

20
7.  The device according to Claim 1,
characterized in that
the carriage is constructed in such a way that, on the front part as well as on
the back part of a compact body, there are two axles with a roller at each
25 end, whereby, along its longitudinal extension, the body has a cut-out whose

shape corresponds to a sector of a circle, whereby the sector of the circle is
determined by a circle with a diameter in the order of magnitude of the

diameter of the rollers.

30 8.  The device according to one or more of the preceding claims,

characterized in that




16 several rollers nmounted on a carriage each extend into a rectangul ar
body of the carriage, whereby the gap between the outer surface of the
rollers and the cut-out on the rectangular body is 1 mmto 30 mm 5 9. The
device according to one or nore of the preceding clains, characterized in
that on the DYOIHWAEPS3Me carriage, there is a thr eadPEXMERIORGOIOTRar ds by
means of which the connection el enent @®unted on the sliding door
permanently and securely establishes contact with the carriage via a
screwed connection. 10 10. The device according to one or nore of the

precedi ng cl ai ms ’sev&glal'ﬁﬂ‘grg glgldugt%q dh $£ﬁ£%eaeagf§g§t%§d fito b & %gla?fboﬁ}; of east

one carriage is inhibi | east on plr ece nount alo

running rail. 15 thdcarﬂih@,cvdwr@b@r thecgapdlxetvgpehdh@baﬂemﬂx@a,ce ofhb¢ addiees aﬂded in
that the end pieces for |i t|n 1zontal ree of freedomof a
carriage are &%ﬂﬂgdmﬁ?n ﬁ“ﬁ u? Wﬁhoé “the running rail by
nmeans of a bore on 20 one of the two Iengt hwi se sides of the U shaped
profile. 12. The device according to one or nore of the preceding clains,
char act er Pzed- i n Thhaevichacaording togoneairimars ofithderakdmpwtaimsm 25 13. The

devi ce accordlng 0 Qpe. or nﬁ%ﬁ of the preceding clains, characterized in
that the running “PaFCtrizeddnihate 4 by neans of a fastening angle bracket to

a | oad- on the bottom of the carriage, there is a thread extending inwards by means
of which the connection element mounted on the sliding door permanently
and securely establishes contact with the carriage via a screwed connection.

10
10.  The device according to one or more of the preceding claims,
characterized in that
a degree of freedom of at least one carriage is inhibited by at least one end
piece mounted along the running rail.
15
11. The device according to Claim 10,
characterized in that
the end pieces for limiting the horizontal degree of freedom of a carriage are
attached at any desired position along the running rail by means of a bore on

20 one of the two lengthwise sides of the U-shaped profile.

12.  The device according to one or more of the preceding claims,
characterized in that
the running rail is made of aluminum.
25
13.  The device according to one or more of the preceding claims,
characterized in that
the running rail is attached by means of a fastening angle bracket to a load-
bearing element.
30

14.  The device according to one or more of the preceding claims,




bearing element. 30 14. The device according to one or nore of the

precedi ng clainms, WO 2004/ 055301 PCT/ DE2003/004073 17 characterized in
that at |east two fastening angle brackets are attached to selected end
oints of the carriage along the running rail, whereby the end pieces are
Focat ed on t HEOZ00¢OaP3Y angl e brackets. 5 15. The de%@FE/@FQ@Q%’IOQ?fWé to one
or nore of the preceding clains, charatferized in that a second running
rail, once again conprising at |east one carriage, is installed on the
bottom bel ow the sliding door. 10 16. The device according to one or nore

of the preceding cﬁh?’ici‘&izedcihaﬂhaﬁﬁtefeﬁﬁﬁalo!stltcf:rﬁﬁ‘é ahd]€ bRdckels g geRRsq ALl 1 m t

spaces, whereby these spaces are commercially ~“used areas, public
facilities, offiedssted esd gemts e the samimngerlagphe atmihgaradawhteby theepi ng

animals. 15 17. The device accqording to one .or re of the preceding
claims, charact &CFEHC 9 é{n%‘f‘ltasglnfn@iar?éﬁd%%‘ikgﬁat erial contains one or
nore of the foll ow ng conponents: glass, wood, plastics, netals, safety
materials, fire-protection material or 20 conposite materials. 18. A
met hod fof clldsi %@eéﬁwaﬁ:momgzonmmwwfﬂv@pmqedumwlmars can be noved

by at |east one rriage alo a running rail, characterized in that 25 a
magnet attached t%ga‘i"ﬁg"ghzsar‘?g%‘é i nduces a voltage within an el ectro-

a second running rail, once again comprising at least one carriage, is

installed on the bottom below the sliding door.

10 16. The device according to one or more of the preceding claims,
characterized in that
the sliding doors delimit spaces, whereby these spaces are commercially
used areas, public facilities, offices, residential rooms or separated areas for
keeping animals.
15
17.  The device according to one or more of the preceding claims,
characterized in that
the sliding door material contains one or more of the following components:
glass, wood, plastics, metals, safety materials, fire-protection material or

20 composite materials.

18. A method for closing sliding doors, whereby the sliding doors can be moved
by at least one carriage along a running rail,
characterized in that
25 a magnet attached to the carriage induces a voltage within an electro-
mechanical unit, thus triggering a locking operation, so that at least one car-
riage is blocked by a bolt, whereby a spool installed inside the electro-
mechanical unit is supplied with a constant current flow, so that a resulting
Lorentz force at least partially expels the bolt — which is situated inside the
30 spool — out of the spool and, in a final position, the bolt extends through a

bore in the running rail as well as through a bore on the carriage.




mechani cal unit, thus triggering a | ocking operation, so that at |east one
car- riage is blocked by a bolt, whereby a spool installed inside the

el ectro- mechanical unit is supplied with a constant current flow, so that
aresulting Llorentz force at |least partially expels the bolt - which is
situat ed insiV¥® 2004/0363¢hool - out of the spool and, PRTDEIRI00AS ti on,
the bolt extends through a bore in thelBunning rail as well as through a
bore on the carriage. WO 2004/ 055301 PCT/ DE2003/ 004073 18 19. The net hod
according to Caim18, characterized in that a force is generated that
acts on the bolt when it is outside of a resting posi- 5 tion and whereby
the force is oriented opposite to the direction of novenent of the bolt
when it is bdi%g Trpedthataccowing toeClgipodd,. 20. The net hod according to one
or both of Clains,18 gnd éQ ¢ characterized in that 10 an absence of the
control signal ufPBEACEeIAC@IRthali 0" qoor . whereby the bolt is returned to

its resting posi tifefteUf g@ferdtb®tanhdtsioRaR Wt Whh BB diRGdE Bf £ Rosting posi-
5 tion and whereby the force is oriented opposite to the direction of movement

of the bolt when it is being expelled from the spool.

20. The method according to one or both of Claims 18 and 19,
characterized in that
10 an absence of the control signal unlocks the sliding door, whereby the bolt is

returned to its resting position under the influence of the spring force.




