WD 2004/ 009939 PCT/ SE2003/ 001218 1 AN APPARATUS FOR OPENI NG AND CLCSI NG A
SLI DI NG DOOR TECHNI CAL FI ELD The present invention relates to an apparatus
for openiwg 2a0d0e939si ng a door, which is 5 arranged on CTSE2@BOOROSt hat it
can slide in a door opening on the vehicle between an open position and a
cl osed position. BACKGROUND OF THE | NVENTION On sliding doors for so-called
m ni buses and el sewhere there is a demand for power door 10 functions. The
desired characteristics of a power door jopening are w de-ranging. Exanples
of the desired characteristics include the requirenent that the opening
time should be relatively short, approximtely 4-8 seconds, and that the
avai |l abl e power nmust be sufficient both to close and to open the door even
when the vehicle is standing on an inclined plane. Furthernore it nust be

possi bl e tONAPPARAEUSPOR OPENAIGWND CLCHINGDE SIESING DRfoower or in an
energency, for exanple. A power opening and cl osing apparatus should

furthernore be easy to install on a nunber of different vehicles or types

of vehicl e, i npl es of apparatus for opening and cl osing sliding
doors areeg%%%ﬁg%gg?ggﬁgfor exanple, in US 4 640 050, US 5 316 365, US 5

809 696, Uhepréddt inGAtionSfelaedBdSnpSaratuSiorppadig #iiklodilfy HddHALWRIBBIs US 4 887,

390 and GB 2 309 500. .20 In agpening and_closing a vehicle sliding door it
may be Sde AR %Yehf"i%s"o‘gﬁtrlp 29 shily 2 o pryag 9 %aivelklply bgiyesen eREPgft eat er

part of i tRckibAYRA a ci0SedSIRkied. above, it should be possible to open the
door in 4°to 8 seconds and the sane naturally also applies to closing. In

order that the door should nove quickly it is suitably power-driven in a

hi gh gear. i 988" i %’[ﬁ’lﬁ?l‘ irabl e for another reason. In view of
ol%jeﬁ1 OI? %}}%i S alg&/\f

the risk crush injur sable that the door should not close
W t h excesGn sidliigdaes foAso-caledmhinibism\wnd eBeWwhab diercie ademamntioe pswer dovial | er

ol ose Ihe Hibgios.eBhe diked Fhateatistirgiiegonst AUEOPSHios FregrGErRuEBRobt & n & hi gh
force it ipxaafhtdsoRHeRckifedrPiRktetibites it e thOreRuir@Ner 8ak theldperBY tilR
desirable, thén, to power the door in a high gear for the
should be relatively short, approximately 4-8 seconds, and that the available power must be
sufficient both to close and to open the door even when the vehicle is standing on an
inclined plane. Furthermore it must be possible to open the door manually, in the absence
15  of power or in an emergency, for example. A power opening and closing apparatus should
furthermore be easy to install on a number of different vehicles or types of vehicle.
Various examples of apparatus for opening and closing sliding doors are demonstrated, for
example, in US 4 640 050, US 5 316 365, US 5 809 696, US 5 833 302, US 6 038 818, US
5233789, US 5 046 283, US 4 887, 390 and GB 2 309 500.
20 _
In opening and closing a vehicle sliding door it may be desirable for the door to move
relatively quickly over the greater part of its travel. As stated above, it should be possible
to open the door in 4 to 8 seconds and the same naturally also applies to closing. In order
that the door should move quickly it is suitably power-driven in a high gear. A high gear is
25  also desirable for another reason. In view of the risk of crush injuries it is advisable that the
door should not close with excessive force. As is well-known, a higher gear produces a
smaller force. However, a relatively high force is required in order to finally close the door
so that the door locks correctly. In order to obtain a high force it is advisable to power the

door in a low gear. It may be desirable, then, to power the door in a high gear for the



WO 2004/ 009939 PCT/ SE2003/ 001218 2 greater part of the distance travelled
by the door between the open and cl osed position, before then switching to
a | ower gwenowi®podvhe door nearly reaches its cl osed poPCTiSER0030B2p8t ent
specification 5 046 ~83 proposes a power nechani smfor opening and cl osing
a b5 sliding door or sliding window on a vehicle, for exanple. A cable is
shown attached to a door and | ed through 2he body of the vehicle by way of
pul l eys, so that the door slides towards an open position when one end of
the cable is pulled and towards a closed position when the other end of
the cable is pulled. The ends of the cable are wound around a first reel
and a second reel, which are arranged concentrically. It is furthernore
specified that 10 each of the reels has a | arge-dianeter section on which
t he cabl e i sgigeighpert of the disiancedravieheshipyt the doed betweenlthe dregland pleed! @usitionpw

force to the r , a small-diageter .section in arder, to

i npart a rel 3 |I\%écré3}P%{}glw{Eﬁgl é%g%g?’% gﬁ?rg‘%heflgb% O Beqrheregehsy ﬂﬁfj]\? Ugler a
smal l er part of the door travel in proximty to the closed position. It is
stated that @g a result of (g{'éts,the door can be opened and closed at a

hi gh speed oY&PaieRbSRGFiEston 283 fbrenoses Bpayyes fueRbanism iy opering #id ¢legingiaor
between the gpib @ of LRERAWRASH A Veh R, friRhmpie. AARLITY Showhl &Qﬂ%ﬁ%@
force in order to close the door. In the apparatus described in pat ent
speci fi cat i ofo® apd bedibugh theibedy obthe sehitlaby vay of anigys, sodhatrie door skidsi on of

the reel has V. for e _cabl e ilst.th mal ] er di aneter 20
section of twgvarg%sceé?l (ﬁ’gég (gs1tgg()(r?lo‘)(%l{i/er(g1 Qf%ﬁgé gt %ﬁ%ﬁg éﬁﬁu@a ﬁ\n‘Jf @Vﬁ?gra °3‘$58§9%51‘e%np
groove) 162 whaei ths otheeehdofghe cabisisptited. Fieeweds dfle t4blé e wouhd heundlh &Rt er
groove 160. V\th t he p ra}tq,u is in operatiqgn, the cable is wound on the
hel i cal gr ootfsl a¥e %ﬁo@ffg‘*i‘é{ ‘ﬁéf‘re areR gk concaweallyn It infuthermese gpssifisdghat

approachimg &de8 oftiRS88ls RAS lbfg]@@iéxﬁ@eﬁ‘s@&icﬁl FOFRCIPMR cabIB s @%lﬂﬁrin gFRPHe and

continued rotation of the reel causes the cable to start being reeled up on
25 to the cabmperigstptizelyibishapesd and lowidorsertal the doefimonsment, sade sroall-diaoretart s

f ti t hi j Ly i t.h bl i
moved o cor PeRGF LAY i heRRRBL BN Spded AEREAISHL (e di AR anl B0, o
or reel ed of & shaltenpart othe doorTtivel inppeximity o theslostdpositiont dt Betassdakitak by

; hi . ) SOt _
adapted to elaeglﬁt 2[)%/ Igles tl?e dslo? cér? eeof)e?le arlldC CHOSICEI a‘lc as hi?ég sll)Jesecei%ver the greater part of the

15  distance travelled by the door between the open and closed position, but that it can move

with great force in order to close the door.

In the apparatus described in US patent specification 5 046 283, it is stated that the larger
diameter section of the reel has a groove 150 for the cable whilst the smaller diameter

20  section of the reel has a groove 160 for the cable. A further groove (ramp groove) 162
joins the larger diameter groove 150 to the smaller diameter groove 160. When the
apparatus is in operation, the cable is wound on the helical groove 156 on the larger
diameter section. When the door is approaching the closed position the cable goes over the
other groove and continued rotation of the reel causes the cable to start being reeled up on

25  to the cable groove situated on the smaller diameter section.

For its function this previously known apparatus is dependent on the cable having moved a
certain length, so that a specific length has been reeled up on to or reeled off from a reel.
This apparatus must therefore be specially adapted to each type of vehicle in which it is

30  used.



WO 2004/ 009939 PCT/ SE2003/ 001218 3 An object of the present invention
therefore is to provide an apparatus for opening and closing a vehicle
sliding dwor04speh will allow the door to nove at hi ghprspesedooswer2is he
greater part of the distance between the open position and the cl osed
position and will allow the door to be closed with great force. The
apparatus nust be easily adaptable to difgerent 5 types of vehicle. A
further object is to provide an apparatus, which will permt release in
t he absence of power, for exanple. This is a safety requirenent in the
event of fire, for exanple. A further object is to provide an apparatus
whi ch can easily be retrofitted to various types of vehicle of different
si zes and which can furthernore be |located at various positions in a
vehi cl e. AnoAhebjeciyjfelet present mventiowithkeefare is pepionide an dppdraiss fog opguias &idus

whi ch 10 does not take up.as nmuch spac nd whj ch does not encroach_on the
vehi ol e i nt eTPOPE = kiR RinE dsEm RN AR FifloPripdneYast biebiSRESEO b han
appar at us f OpregBERHrI ¢ tR\istah@teRbeed tHOen politich ancbtha CIBGORHAItRA a8d WIS ©
so that it can slide in a door openlngb;n t he vehicle. The appar at us

conpri ses anthegoentgdgiclogedwithereet oeen ddie epparafus mastdyeesibrasaptable ite diffehess |
designed 4o « 1.h :0g 1 5:S9 QI | i.vely
connact ed ¢ oo TRfele" o AERSPROR o R erthrbbARFTME B b RELAE
power to t hethdmabseacevifgmiwey,ifar @tamipéa SEhisisfaisafety gq@rensend insths eveandf fireafor So
that the drive 2 el, can be driven in a first .gear and a second gear.
The f1 rst  geduEle 2k FEHE pOIgRes e ipeh APBErBLn S T REp LG, | n
preferred enbgbuiBipes b RhidAORITSShiMzeE Bid WRIcHRALfildSmbre BEWChRY aP@Biohi ON
so that the drive wheel can rotate freely. A position sensor is arranged in

connect i on wpasiianp& ayehdeleghapdsr object ip tq previde R epeningoryd clgséng appates svhddr t o
ooy S . B o
door opery ng O aPakeinfh ARG erdBPrlySAANPAS ol GREH B RELRER Ay, " 11

transm ssion so that the transm ssion changes gear fromthe first gear to
the second g i ving towards a cl osed position, reaches
t he predeter Ws@?&wgﬂlﬁvam ageous enbodi nent the engagi ng
el enent conpThéRSeiondElbRs (L8 HpaEtds For dpeningd An@EIKIAL a[Abdr, QMfchas @88 o R
the vehicle and around the drive wheel. The transm ssion may .
vehicle so that it can slide in a door opening in the vehicle. The apparatds comprises an
15  engaging element connected to the door and a drive wheel designed to act upon the

engaging element.

A transmission is operatively connected to the drive wheel. The transmission is designed to
transmit power to the drive wheel via at least a first gear and a second gear so that the drive
20  wheel can be driven in a first gear and a second gear. The first gear is a higher gear and the
second gear is a lower gear. In a preferred embodiment the transmission furthermore has a
neutral position so that the drive wheel can rotate freely. A position sensor is arranged in
connection with the sliding door or in the vehicle door opening in order to detect when the
sliding door has reached a predetermined position in the door opening. The position sensor
25  isoperatively connected to the transmission so that the transmission changes gear from the
first gear to the second gear when the door, in moving towards a closed position, reaches

the predetermined position.

In an advantageous embodiment the engaging element comprises a cable designed to run

30 around pulleys arranged on the vehicle and around the drive wheel. The transmission may



WO 2004/ 009939 PCT/ SE2003/ 001218 4 be arranged in a housing, the drive
wheel being arranged outside the transm ssion housing. The engagi ng

el enent WY 200609B9Npri se a geared rack, in which case troa/sieéospoheel nay
be a pinion. 5 According to an advant ageous enbodi nent the position sensor
is operatively connected to the transm ssion in that when the door, in
novi ng towards the cl osed position of theqdoor, reaches the predeterm ned
position, the position sensor is designed to act upon a transm ssion
control device. The control device can then be designed to change fromthe
first gear to the second gear when the position sensor closes or breaks an
electrical circuit. 10 The transm ssion is preferably a gearbox, which
conprises an input drive shaft. On the input drive shaft there is a first
gear wheel anbk arangedind Ipesingthe trivevwhedd being anmigded butsidatthe tidhemissiog housing.
gearwheel , sq that .the first gelarv\,heel constitutes |.ar ger g]('ra,arv\heel and

i PBf

t he second STBAGIEE CleMeRHRYp1SQ GRS @(2carpf Lackein MHGh ¢age i¥p el may

conprises anpOybipidh, drive shaft. 15 On the output drive shaft there is a
third gearwheel meshing with the first gearwheel to produce the first
gear, and a fourth gearwheel nmeshing with the second gearwheel to produce

t he seco g . 0, . E ot h hir.d gear el so
that -t he « Arerataf Do REAE MR mich hEbitfon s IUBell S AERERIR
gear wheel a thatgesmisgeminvthaathenibe ddve, in anivirg towends e dased psditishest thodsopnt r ol
the transm ssiqg ﬂ{‘? to ckgncﬂal.from.t.heti]ﬁn ut.drive  shaft to the output drive
shaft ei t her g¢gs fgrederamined posiHanthg positipnsegieeisidegiensd tg apypoB@cond  and
the fourth ogafsiiaRIn-codol URQicEOThE BintidENdE: J3R YhepWeld@RbYeds cRifDE BRGFMaS
follows. The output drive shaft is a hollow shaft and the control device

conpri ses a fstigrar trathp seconduaeariwhien ther positig gensas¢loses phibreales apelectrival cirauitd i s
noveabl e;o4n the drive shaft in the axial direction of the drive shaft.

Bet ween the output drive shaft and the third gearwheel there is a first
coupl i ng, whThhtrasmissiondsprefovalily b gearbde mhidhscoarprisssgadnput diikeshait [©1f thelr i ve

shaft and deisnipgtnd%g/etsgafl? t%e%rig%%?& g[agr(\jwihgelzlla}{d a second gearwheel, which is smaller than

the first gearwheel, so that the first gearwheel constitutes a larger gearwheel and the second
gearwheel a smaller gearwheel. The gearbox furthermore comprises an output drive shaft.

15 Onthe output drive shaft there is a third gearwheel meshing with the first gearwheel to
produce the first gear, and a fourth gearwheel meshing with the second gearwheel to
produce the second gear. The fourth gearwheel is larger than the third gearwheel so that
the third gearwheel constitutes a smaller gearwheel and the fourth gearwheel a larger
gearwheel.

20
The control device is designed to control the transmission of torque from the input drive
shaft to the output drive shaft either via the first and the third gearwheel or via the second

and the fourth gearwheel.

25  The control device may suitably be designed as follows. The output drive shaft is a hollow
shaft and the control device comprises a wedge device, which is arranged inside the drive
shaft and is moveable in the drive shaft in the axial direction of the drive shaft. Between
the output drive shaft and the third gearwheel there is a first coupling, which comprises
coupling elements arranged in the output drive shaft and designed to be pressed radially

30  outwards through openings in the output drive shaft to engage with the third gearwheel, so



30 outwards through openings in the output drive shaft to engage with the
third gearwheel, so WO 2004/ 009939 PCT/ SE2003/ 001218 5 that the out put
drive shawD 206t/t0bspeby torsionally |ocked to the third gearsek@aloor2The
coupling elenents are thereby designed to interact with the wedge devi ce,
so that the wedge device can press the coupling elenents radially
outwards. Between the output drive shaft Sand the fourth gearwheel there is
a second coupling. The second coupling conprises 5 coupling el enents
arranged in the output drive shaft. The coupling elenents are designed to
be pressed radially outwards through openings in the output drive shaft to
engage wwth the fourth gearwheel, so that the output drive shaft is

thereby torsionally locked to the fourth gearwheel. The coupling el ements
are desi gnedﬁ@tthmompmivwsmﬁ 'tsn@rvhydgxsimteﬂj/ ekeigo thethird gearwheslgdheevi ce can

press the cou el e t troI 10 LCe

Purt her nor o ORmeuEbSTE R IndBY Grigf it P Ru Ao BB e Ro VRS S ne
out put  dri véevidaahi prestht BadplineleneelgaadieNy aawads. Befwsah theiutgue drivd1shafii r St
coupling or the second coupling, The neans_ in the control_ device for axial

di spl acementangthg f?@rth/gewhe@&h%lswcm PHpline. Ths seoRpcouRling comptisese,
moveabl e 4 n gy ghﬁgagh ?&t%{]@%gﬁt & oftou f}(ﬁnﬁe@ﬁa@x’ﬂ%c Phﬁgfélleﬁ t9hreldaSioflld Ve

shaft. On eith ttle'there 1s suitably an el ectromagnet,
whi ch i s destodeedessel radially aetwatdsehrohgh opeping®in thh euipetidrevedbaft tocenghgs withs a

pi n, which can be,used tg ¢co v nt, of the.we On the
Phut 1o+ her G0k Se8) SORGLR, olidf iR B Brndhony BRRIDRARY bithe o T he
out put dri vefoﬁhﬁfgéarﬁzhébl@{%ﬂﬁh@&l&ﬁerﬁ@ﬁé designedhe indract afitht the wee gt v so
device is d%% gned to engage in this first groove, There is furthernnre a

fixed gui de PRENGWeAgRdeYiFeLaR BEESHYC GPURline elementsandighpautands| Thecaniidl out put
shaft. The paémfm&mmm gﬁa@ fa€ans IS cﬁ‘é n%%‘é B85t deQic8 agﬁgflﬂ e bidpdt |

second groove, so that novenent of the s Eerpendlcu ar" to-the axia
di rection ofdmwhdﬂ,usoéh@iﬂwwe@eslpm@w ach@twvetdiget el st ceupding af the seeondt he
out put drlve(ggﬁf The position sensor is connected to the el ectronagnets
so that each® ‘ectromagnet is activated or deactivated as a function of
the position of the sliding door. The invention also relates to a vehicle
havi ng a bod

defined by tHee Itﬂgévjff? saoRdgbYcairana g g@ng%atsﬂ%&‘g c yef ‘??Fd Hrey

15  comprise a shuttle, moveable in a direction perpendicular to the axial direction of the drlve
shaft. On either side of the shuttle there is suitably an electromagnet, which is designed to
attract the shuttle. On the wedge device there is a pin, which can be used to control the
movement of the wedge device. On the shuttle there is a first groove having an extension
both parallel to the output drive shaft and perpendicular thereto. The pin of the wedge

20  device is designed to engage in this first groove. There is furthermore a fixed guide plate
having a second groove extending parallel to the output shaft. The pin of the wedge device
is also designed to engage in this second groove, so that movement of the shuttle
perpendicular to'the axial direction of the drive shaft displaces the wedge device axially in
the output drive shaft. The position sensor is connected to the electromagnets so that each

25 electromagnet is activated or deactivated as a function of the position of the sliding door.

The invention also relates to a vehicle having a body, the vehicle body being formed so that
a door opening is defined by the body, and a door which is capable of sliding in the door
opening between an open position of the door and a closed position. The vehicle according

30 to the invention further comprises an apparatus for opening and closing the sliding door.



openi ng between an open position of the door and a closed position. The
vehi cl e according 30 to the invention further conprises an apparatus for
openi ng awo 20040®p93g t he sliding door. WO 2004/ 009939 PCPCSEE®3/00021218 6
The sai d apparatus conprises a cable connected to the door and designed to
run around pulleys arranged on the vehicle, and a drive wheel designed to
act on the cable. The vehicle further confprises a gearbox, which is
operatively connected to the drive wheel. 5 The transm ssion is designed
to transmt power to the drive wheel via at least a first gear and a second
gear so that the drive wheel can be driven in a first gear and a second
gear. The first gear is a higher gear and the second gear is a | ower gear
and in a preferred enbodinment the transm ssion furthernore has a neutral
posi tion so Theseidappamtis\eemptieasia cella connscigt éo theglopyandalepignéd toawn sronsdr i s
arranged in i i sl idi or; or.in.the 10.vehicl e door
openi ng and @g@?iﬁéggg%x%{eﬁ%ég ! l\fhéenﬁid g[ ﬂgfegﬂ}eg} %931888%?0 ar%’écs)n}h é:gfﬁlSd a
predeterm ned position in the door opening. The sensor is operatively
connected to_t he bﬁr nsm ssion so that the transm ssion changes gear from
the first gebpe Yl %@@%@H@rﬁ%ge EnWEIRR ISRRSFALVELY cRBRACIRY t0 Hifefiriys vheel.

cl osed posi tiRtrank@AGHRRSs §A%nRd ﬁﬁ?&rﬁhﬁ‘ﬂ&%r 298¢ B whebPvialal bk ﬁrEtege
invention relates to a method of fitting an apparatus for opening an
closing a dunsha sequng gear seobiatdhediivt whast caprhevdrivem in afissbggac had abachndigaioor

opening in | C r. s i | i de n_an n_posi.tion and
a cl osed po\glﬁ%? %ﬁﬁgegpgaabqlgh T g&i&g @ﬁ%rsr%rgorng ge%rlg\%?%\%%f’%rgefl ﬁrggp A ?rﬁedpul | eys
i nt ended f orerhbelimmatilties tralimissivindurtladpinerediasl a penttad posithen sogthftithé érive Witeel beh

vehicle so that the cable is arranged on.the vehicl, o ryn around the
pul l eys. A M%ﬁ%%ymgé’@fsmf’% SENPT 1A SFARECE 19 PAUNEEongY eé‘fé‘ﬂ% goryog in the

interactjen yduidle 4d¥ opath®andddsipAOETH FetdcPRhérSthe BHAME B85 ha¥tagfrdhas a first
gear and a second gear and preferably also a neutral position. The

transm ssi onpPredet¢rminesdasiiion dhihe dppoepeningh The senger iy epetptively canpestedio thte
transm ssi on, étﬁmisgﬁﬁrsgttﬁa;f Saleyt{a%?lﬂﬁ%%h %ﬂang‘é?s %é&?ﬁgfn' HE geea‘r to thd Sedbhlt §EarVheel
can then be Griven In aFirs gear — of second gear oF can ot ate reely
i n the neut rwhempths dooroin mbvihg®wardsreseiosed ipositions reachés the predetemshahposttionh has
a neutral position. A control device is fitted in connection with the
transm ssion, so that the control device can act on the transm ssion in

order t o1 hapgglly the invdBAén fel288th B endihddSIf R an Dphrafis FHPRFInG 8Rd cloding a
position sensor is fitted in the door openin
door. The method consists of providing a vehicle with a door opening in which a door is
designed to slide between an open position and a closed position. A cable is furthermore
provided together with pulleys intended for the cable, the said cable and pulleys being fitted
to the vehicle so that the cable is arranged on the vehicle to run around the pulleys. A drive
20  wheel is furthermore fitted to the vehicle for interaction with the cable. A transmission is
provided, which has a first gear and a second gear and preferably also a neutral position.
The transmission is fitted in connection with the drive wheel, so that the transmission is
operatively connected to the drive wheel. The drive wheel can then be driven in a first gear
or a second gear or can rotate freely in the neutral position if the transmission is a
25  transmission which has a neutral position. A control device is fitted in connection with the
transmission, so that the control device can act on the transmission in order to change its
gear from the first gear to the second gear. A position sensor is fitted in the door opening
and a connection is established between the position sensor and the control device, so that
the control device can be activated by the position sensor when the sliding door has reached

30  acertain position.



and a connection is established between the position sensor and the control
device, so that the control device can be activated by the position sensor
when t he whi2diangossoor has reached 30 a certain positi oRCTME2R00412099939
PCT/ SE2003/ 001218 7 BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. | shows a
vehicle provided with a sliding door and an apparatus according to the
invention for opening and closing the dodr. Fig. 2 shows a section through
t he apparatus according to the invention viewed fromabove 5 and fitted to
a sliding door, which in the figure is in an open position. Fig. 3 shows
the sane as Fig. 2 but here with the door in a position in which the door
is alnost fully closed. Fig. 4 shows the | ocation of the transm ssion and
the transm ssion control device. Fig. 5 shows the design of the control
devi ce. 10 BRIEFOEICRIPTIONE pEHEIDRAWINGS of anot her enbodi nent of the

transm ssion. .Fiqg. 7a-/f. sho 0 etails of .the control devicé shown in
Fa 5 oisd wlvs ATarkiears N e R kR A S bR BE 0, e,
Fig. 9 showsnvndes firlopbhifgdd dosidg @8 dod. ar ger scal e. Fig. 10 shows a
perspective view of a part of the detail shown in Fig. 9. 15 Fig. 11 shows

. . . 9. 9. ]
a detail of Fig Zshpwsgaestipn tuppghihgepraratys gpcondingdn dhsinueniien yiewerd drogeehave s
shown i n cFi - I O; i r Leul ar s £ 0SS-secti on shown
in Fig. 7a. %Eﬂéﬁe{‘g) %ﬂbﬁgﬁkﬂggﬂfﬁﬁ?g%@? @ﬁg\tf\)ﬁeiﬁ%}u "and Fig. 2 on a
| ar ger scal &ig.B showi thelamshe Wig 2 bohisrawith tht dogr &ma pdsiteongn swiidbl the dodvasli nent
of the posi tirrqnt%ﬁ%ﬁr' 20 DETAI LED DESCRI PTION OF THE I NVENTION Fig. 1
shows a vehi®Pest3N@iPed has a body 33 having a door opening for a sliding

door 2. Theriy.ehdhelve tht [6egiondf depmhahidsiod addhe GRfMiRGordsshtol @sidey t he door
2, which is arranged on. the vehicle 3 so that it can slide in the door
openi ng 4 offigeshpunithe design ofithe gopirolleviseen

10  Fig. 6 shows a perspective view of another embodiment of the transmission.
Fig. 7a-7f shows some details of the control device shown in Fig. 5.
Fig. 8a-8e separately shows some details of the control device.
Fig. 9 shows a detail from Fig. 2 on a larger scale.
Fig. 10 shows a perspective view of a part of the detail shown in Fig. 9.
15 Fig. 11 shows a detail of an alternative embodiment.
Fig. 12 shows some of the details shown in Fig. 7a-7¢ in a section perpendicular to the
cross-section shown in Fig. 7a.
Fig. 13 shows some of the parts shown Fig. 1 and Fig. 2 on a larger scale.
Fig. 14-16 show a schematic diagram of a possible embodiment of the position sensor.
20
DETAILED DESCRIPTION OF THE INVENTION
Fig. 1 shows a vehicle 3, which has a body 33 having a door opening for a sliding door 2.
The vehicle 3 has an apparatus 1 for opening and closing the door 2, which is arranged on
the vehicle 3 so that it can slide in the door opening 4 of the vehicle 3. As will be seen
25 from Fig. 2, Fig. 3 and Fig. 9 and elsewheré, the apparatus according to the invention
comprises an engaging element 5, which is connected to the door 2 and which in an
advantageous embodiment consists of a cable, for example a steel cable. A drive wheel 6 is
designed to act on the engaging element 5 so that the door 2 can thereby be opened and
closed. If the engaging element 5 comprises a cable 5 the drive wheel 6 may act on the

30 engaging element in that the cable 5 runs around the drive wheel 6. When the drive wheel



25 fromFig. 2, Fig. 3 and Fig. 9 and el sewhere, the apparatus according to
the invention conprises an engaging elenent 5 which is connected to the
door 2 amaOwhé4ctooesm an advant ageous enbodi ment consi st COSEa003abi2e8 f or
exanple a steel cable. A drive wheel 6 is designed to act on the engagi ng
el ement 5 so that the door 2 can thereby be opened and <closed. If the
engagi ng el enent 5 conprises a cable 5 thg drive wheel 6 may act on the 30
engagi ng elenent in that the cable 5 runs around the drive wheel 6. Wen

t he drive wheel WD 2004/009939 PCT/ SE2003/001218 8 6 rotates, the cable 5
noves as therefore al so does the door. The drive wheel 6 is preferably
designed to rotate about an essentially horizontal axis. This affords the
advant age that the apparatus takes up |ess space in a horizontal
direction. Thotgehke cﬁblledrmovelsamﬂgfefd;rhalsvdb‘esnihedoduod‘%etlrivawh@ai |6ilagefe3z;9),ly
whi ch can be,seen be 5
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a preferred enbodi rent of the invention the transm ssion furthernore has a

neutral position, sq that the drive wheel 6 can rotate freely, If _the
t ransni ssi ongﬁ%srﬁlsﬂ%7ﬂ%ﬂpeﬁ%'é’Plﬁ’lcﬁﬂnecf%t% therdriye gdreelifa %ﬁ’&‘ﬁﬁ@’ﬁ@oﬂﬂﬁ t he

door cam $£asidsymbto transmit power to the drive wheel 6 via at least a first gear and a second gear,

so that the drive wheel 6 can be driven in a first gear and a second gear. The first gear is a
higher gear and the second gear is a lower gear. The fact that the transmission permits two
different gears affords the advantage that a higher gear can be used over the greater part of
the travel of the sliding door 2 and a lower gear when the door 2 reaches a position just

20  before the door 2 is closed. In a preferred embodiment of the invention the transmission
furthermore has a neutral position, so that the drive wheel 6 can rotate freely. If the
transmission has a neutral position, this affords the advantage that the door can easily be
opened even when the motor or power source of the apparatus is not functioning or cannot
be used, for example in the absence of power where the apparatus is powered by an electric

25 motor. The use of a transmission with a neutral position therefore affords a significant

advantage.

A position sensor 8 is connected to the sliding door 2 or arranged the door opening 4 of the
vehicle 3, as shown in Fig. 2 and Fig. 3. The position sensor is designed to detect when the

30 sliding door 2 has reached a predetermined position in the door opening. The sensor 8 is



opened even when the notor or power source of the apparatus is not
functioning or cannot be used, for exanple in the absence of power where
t he apparwousoy@power ed by an electric 25 notor. The uPETGE2@300EMEM SSi on
with a neutral position therefore affords a significant advantage. A
position sensor 8 is connected to the sliding door 2 or arranged the door
opening 4 of the vehicle 3, as shown in9Fig. 2 and Fig. 3. The position
sensor is designed to detect when the 30 sliding door 2 has reached a
predeterm ned position in the door opening. The sensor 8 is WD 2004/ 009939
PCT/ SE2003/ 001218 9 furthernore operatively connected to the transm ssion
7, so that the transm ssion 7 changes gear fromthe first gear to the
second fear when the door 2, in noving towards a closed position, reaches
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comprise a photoelectric sensor fitted at a distance from the door 2 and the door opening 4.
Controlling the gear of the transmission 7 as a function of the position of the door and
designing the position sensor 8 to indicate this position affords the advantage that there is
no need for the transmission to be pre-adjusted to a certain cable length or to lock at a

20  certain number of revolutions of the drive wheel 6. This makes it easier to fit the apparatus
to different types of vehicle of different geometries — for example door openings of

different widths.

As stated above, the engaging element 5 may consist of a cable 5. This is suitably designed
25  to run around pulleys 10 arranged on the vehicle 3 and around the drive wheel 6. Over part

of its length the cable 5 can run in a casing 44 or some other guide. Embodiments are also

feasible in which the engaging element takes some other form. Fig. 11 shows how the

engaging element 5 may comprise a gear rack 12. The drive wheel 6 can then be a pinion.



to different types of vehicle of different geonetries - for exanple door
openings of different widths. As stated above, the engaging el enent 5 may
consi st oWOoaoebbs95. This is suitably designed 25 to pon/SEe@afoci2ptil | eys
10 arranged on the vehicle 3 and around the drive wheel 6. Over part of its
| ength the cable 5 can run in a casing 44 or sone other guide. Enbodinents
are also feasible in which the engagi ng Bl enent takes sonme other form

Fig. 11 shows how the engaging elenent 5 nay conprise a gear rack 12. The
drive wheel 6 can then be a pinion. WO 2004/ 009939 PCT/ SE2003/ 001218 10 The
transm ssion 7 is suitably arranged in a housing 11. If the engagi ng

el ement conprises or consists of a cable 5 it is advantageous to arrange
the drive wheel 6 outside the housing 11 of the transmission 7. 5 In an
advant ageousTmmmﬂmiom 7a$ suitablyi amaeged ima honsinpdsi Hithmengeging elegientscomprises

movi ng { ouar HCOIRES e bette 5 RIaheRRRBGS I Hrhat et ol S0 BRbodnd e

position, thel ptaké tragsmistsashr 8 1s desi gned to act upon a control device 13
for the transm ssion 7. 10 The control device 13 is desi gned to change from
the first gear to the second gear when the position sensor 8 closes or
breaks angl- eluefldabfifthedbld Ghbddirhént oRRIcARAREn Welpos B8NS BRMPAGLATUY. 4 and
to Fig. 5. In a preferred enbodi nent of |nvent|onthetFansmSS|on7
is a gear boxcmnecmbtqthem@rmrwncmrﬂ mthatevhen@rqﬁqosésnmvmgotgwalﬁs thralesed shaf t
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drive shaft ddbupdmpa sontiol dnédd Bsfoptheitiansrhigsibwfm of a pair of gearwheel s 35,
36, for exanple. On the input drive shaft 15 there is a first gearwheel 16
and a second gearwheel 17, which is smaller than the first gearwheel 16.
The firsio gegpabighl é&/lée*l@rlﬁfﬁé’s'igﬁle&%@{ahéélﬁsﬁ tRe ﬁéf%t&tﬁé%é’%ﬁ&ke&%eﬁ'ﬂ?e 20
second gearwheel 17 a snaller gearwheel. The transm ssion 7 further

conpri ses anpmttqm@nson&cmewdpmakiand@@@txl@aictmultere output drive shaft 18 is
a third gearwheel 19 nmeshing with the first gearwheel 16 in order to
provide the first gear, and a fourth gearwheel 20 neshing wth the second
gear wheel 17Rtfergpcowilteow bemade ritiggeard. to Fie 5t dua plrefgeadrenttedimed0of the | ar ger

invention the transmission 7 is a gearbox 7. The transmission 7 then comprises an input

15  drive shaft 15. The transmission 7 is driven by a motor 34, preferably an electric motor 34.
Torque is transmitted from the electric motor 34 to the input drive shaft 15 viaa
transmission in the form of a pair of gearwheels 35, 36, for example. On the input drive
shaft 15 there is a first gearwheel 16 and a second gearwheel 17, which is smaller than the
first gearwheel 16. The first gearwheel 16 therefore constitutes a larger gearwheel and the

20  second gearwheel 17 a smaller gearwheel. The transmission 7 further comprises an output
drive shaft 18. Seated on the output drive shaft 18 is a third gearwheel 19 meshing with the
first gearwheel 16 in order to provide the first gear, and a fourth gearwheel 20 meshing
with the second gearwheel 17 to provide the second gear. The fourth gearwheel 20 is larger
than the third gearwheel 19, so that the third gearwheel 19 constitutes a smaller gearwheel

25  and the fourth gearwheel 20 a larger gearwheel.

A perspective view of a somewhat different embodiment of the transmission 7 is shown in

Fig. 6. Compared to the embodiment shown in Fig. 4, the first gearwheel 16 has changed

places with the second gearwheel 17, whilst the third gearwheel 19 has changed places with
30 the fourth gearwheel 20. In Fig. 4, therefore, the third gearwheel 19 is shown closest to the



than the third gearwheel 19, so that the third gearwheel 19 constitutes a
smal | er gearwheel 25 and the fourth gearwheel 20 a | arger gearwheel. A

per spect iwe 2004m9B3p a sonmewhat different enbodi nent of PoE/SEc@ISM23%i on 7
is shown in Fig. 6. Conpared to the enbodi nent shown in Fig. 4, the first
gearwheel 16 has changed places wth the second gearwheel 17, whilst the
third gearwheel 19 has changed places wtih 30 the fourth gearwheel 20. In
Fig. 4, therefore, the third gearwheel 19 is shown closest to the WD
2004/ 009939 PCT/ SE2003/ 001218 11 drive wheel 6, while in Fig. 6 the fourth
gearwheel 20 is shown closest to the drive wheel 6. This difference,
however, is of no decisive significance for the function of the

transm ssion. The control device 13 is designed to control the transm ssion
of torque f rdoivetheeliaypihile dr Fige6 ths foundf geatwhaeb2@ iseshowt plosestiioi thedsveaiheel 8.
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best be explained with reference to Fig. 5, Fig. 7a-7d and Fig. 8a-8e. The
out put drive shaft 18 is a hollow shaft 18. A section of the drive shaft 18
i s shown i n The corepiglevien 13 is designedsty. copigohihe fransmission,pfqrays frorg thegipputidiive

drive shaft I %quﬁﬂ hol es or
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arranged i ngedevhicklel Sdoriviceths lsedond g&arwiheed lﬁmd@ﬁledeurﬂc@amheehi‘ﬂ best be seen

fromFig. 8a and 8c. As will be seen fromFig. 8a, the wedge device 21
takes the formof a shaft with a collar 47. The collar 47 forns a wedge

directed upvgedsn@sldedReoNRb&iEhe é@laﬂiﬁdc»bumfbrmew@m 5, FigCla-dRd Fig. 8a-8e.
coupling. The wedge device 21 is noveable in the drive shaft 18 in the

axi al di r ectTherpuiut driee thafuld I%hhelﬂowshaﬁé& wetsetiomet e dEvR shaftilds sheawming g
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coupl i ng el ene arrange ut drive s e coup}lng
el enent s 23aheareef aepioyived with Hm@s op Dpsmm 2da,R4bl lTjae omltmhddssca wmnghisoepeni ngs

24a in the output dr| shaf 18, t nga t e, _thi ar wheel 19,
so that the %?ifgﬁgfmfﬁ %fnsgg t@ﬁ ‘?rlw% Sﬂ%@i%yjf% %ﬁgqeglﬁ%??y e% ﬁ@edsee?o
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with the wedge device 21, so that the wedge vice 21 cagw{)ress t he

coupl i ng el eshaRmathagelasdi. alhecol MWF‘H%E‘WB@% igstef HaWards ot A aWEdshaf t 18
and the fourg i Q63 s\REY toibt bR £cduplifis. SEERAREtge device 21 is moveable in the drive

shaft 18 in the axial direction of the drive shaft 18. Between the output drive shaft 18 and
the third gearwheel 19 there is a first coupling, which comprises coupling elements 23a
arranged in the output drive shaft 18. The coupling elements 23a are designed to be
pressed radially outwards through openings 24a in the output drive shaft 18 to engage with
20  the third gearwheel 19, so that the output drive shaft 18 will thereby be torsionally locked
to the third gearwheel 19. The coupling elements 23a are designed to interact with the
wedge device 21, so that the wedge device 21 can press the coupling elements 23a radially
outwards. Between the output drive shaft 18 and the fourth gearwheel 20 there is a second
coupling. The second coupling comprises coupling elements 23b arranged in the output
25  drive shaft 18. The coupling elements 23b are designed to be pressed radially outwards
through openings 24b in the output drive shaft to engage with the fourth gearwheel 20. The
output drive shaft 18 can thereby be torsionally locked to the fourth gearwheel 20. The
coupling elements 23b are designed to interact with the wedge device 21 so that the wedge
device 21 can press the coupling elements 23b radially outwards. In an advantageous

30 embodiment the coupling elements 23a, 23b may consist of balls. It will be appreciated



coupling. The second coupling conprises coupling elenents 23b arranged in
the output 25 drive shaft 18. The coupling el enents 23b are designed to be
pressed raoi2addopomat war ds t hrough openi ngs 24b i n the ®aTsERoododrzes shaft
to engage with the fourth gearwheel 20. The output drive shaft 18 can
thereby be torsionally | ocked to the fourth gearwheel 20. The coupling

el ements 23b are designed to interact witl2 the wedge device 21 so that the
wedge device 21 can press the coupling elenments 23b radially outwards. In
an advant ageous 30 enbodi nent the coupling el enents 23a, 23b may consi st of
balls. It will be appreciated WO 2004/ 009939 PCT/ SE2003/ 001218 12 that the
openi ngs 24a, 24b in the output drive shaft 18 as shown in the figures are
distributed in a circunferential direction around the drive shaft 18. Both
t he first cohglthegpenanpd248@4b écthndutpotgrivershafidd es shopiniin e fignresfaropeni ngs

only so ch b f t d i f h t
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suitably be designed as f % In the area of the coupling the drive

shaft 18 hasfrem dhecdrpBingyo of Iarger di ameter. The coupling el enents or
balls 23h. are arranged in a row frominside and out. 10 The outernost ball
23b is designed to engage in a recess 60 in the fourth gearwheel 20. In
this area thé fihec aspeetraitecduplings| villinoel be dxplagred avith refeteacg® Figniie rThef

recesses 60 are rran ar.ou i de, di.a ter f the fourt
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for the fourédsagingepssiti@slfor the coupling ball 23b. The actual point of engagement of the
coupling is therefore displaced radially outwards. This design with outwardly displaced
15 point of engagement is suitable for the coupling to the fourth gearwheel 20, since the
gearwheel is larger than the third gearwheel 19. As indicated in Fig. 12, there are three
rows of coupling balls 23b, the rows forming 120° angles with one another. As indicated
by the dashed line in Fig. 12, the coupling for the third gearwheel 19 may be situated more
radially inwards and offset by an angle of 60° in relation to the coupling for the fourth
20  gearwheel.

The control device 13 furthermore comprises means of displacing the wedge device 21
axially in the output drive shaft 18, so that the wedge device 21 can actuate either the first
or the second coupling. The said means of the control device 13 for displacing the wedge
25  device axially comprise a shuttle 27, which is moveable in a direction perpendicular to the
axial direction of the drive shaft 18. On either side of the shuttle 27 is an electromagnet 28,
which is designed to atiract the shuttle 27. Seated on the wedge device 21 is a pin 29 and
on the shuttle 27 there is a first groove 30 having an extension both parallel to the output
drive shaft and perpendicular thereto. In Fig. 5 and Fig. 7a-7c, for example, the first groove
30 30 is shown as a straight groove, which is inclined at 45° to the drive shaft 18 so that the



The control device 13 furthernore conprises neans of displacing the wedge
device 21 axially in the output drive shaft 18, so that the wedge device
21 can acwoavey/mpedber the first or the second coupl i ngPCTis€2®aioai2neans of
the control device 13 for displacing the wedge 25 device axially conprise a
shuttle 27, which is noveable in a direction perpendicular to the axial
direction of the drive shaft 18 On eithdB side of the shuttle 27 is an

el ectromagnet 28, which is designed to attract the shuttle 27. Seated on
t he wedge device 21 is a pin 29 and on the shuttle 27 there is a first
groove 30 having an extension both parallel to the output drive shaft and
perpendi cul ar thereto. In Fig. 5 and Fig. 7a-7c, for exanple, the first
groove 30 30 is shown as a straight groove, which is inclined at 45 to the
drive shaft gidbvs therdbythas e exMEn 2G0BLD p2BIES t@th‘é/oﬁ&:ﬂﬂd!fwmaﬂ 18 anépqumiwlar
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is then designed to engage in grooves on two different sides of the wedge device 21, as can

be seen from Fig. 8c. This provides a more reliable guidance.

Fig. 7a shows how the wedge device 21 is located in the drive shaft 18. Coupling elements

20  inthe form of balls 23a, 23b are located in drive shaft openings 24a, 24b. The collar 47 of
the wedge device 21 is situated between the openings 24a, 24b. The upper openings 24b
are arranged at a certain distance from the lower openings 24a (“upper” and “lower” here
signify only that the openings 24b are “upper” openings in Fig. 8a and that the openings
24a are lower openings in the figures). The fact that the openings for the first and the

25  second coupling are arranged at a distance from one another means that there is an
intermediate position. The drive shaft 18 here does not engage either with the third
gearwheel 19 or with the fourth gearwheel 20. The transmission 7 is therefore situated in a
neutral position. In this position the shuttle 27 is situated midway between the two
electromagnets 28 as shown in Fig. 5. Such a neutral position may result from an absence

30  of current when neither of the two electromagnets 28 is active.



20 in the formof balls 23a, 23b are located in drive shaft openings 24a,
24b. The collar 47 of the wedge device 21 is situated between the openings
24a, 24b.wOheoaupppsy openi ngs 24b are arranged at a cer PairrsEdiosteree from
t he | ower openings 24a ("upper” and "lower"” here signify only that the
openi ngs 24b are "upper" openings in Fig. 8a and that the openings 24a are
| ower openings in the figures). The fact Idhat the openings for the first
and the 25 second coupling are arranged at a di stance from one anot her
means that there is an internediate position. The drive shaft 18 here does
not engage either with the third gearwheel 19 or with the fourth gearwheel
20. The transmission 7 is therefore situated in a neutral position. In

this position the shuttle 27 is situated m dway between the two .
el ect r omagndtis 728hews & sitwkion in Whigh thg sh@tie B7 4 displacedito thedeft inghe figyrer dbisl t

froman absence 30 of curr.en i.t her t lL.ectr ets.28 is
Lot ve 9o 850 Bttt fillessBER sBELRERP2s e YR o8NS AR AR RS |
whi ch the shahd tlectzomdgaetdl$SipIFaE &ds kwitdheea offefAls d lesulhef the displecemBht of thposi ti on

occurs when the lLeft-hand el ectromagnet 28 in_Fig. 5 i ctivated whil st
the right- aHHedl<dee PEraidie seﬁeﬁpaha%eﬁ%fogeﬁ%ﬁaw@dﬁﬁﬁoﬁ%erssag@g%ﬂtt of
the di spkacegplorQivet BE, 325 Nikelehfiredvodgt A&/iE 1 B RlovE\HwWIREARA ¥R &ﬁioﬂ%?
been forced upwards due to its engagenment 5 in the grooves 30, . The
entire wedgdhaentiac 7 oflthe medgadavice theneresses thauppdreoplivigtelanrentsfor thenzalls 3Bb ar

47 of the wed device then ess .he r |l nt [

bal |'s 235 " QU CratRb i oneAEts BARREE A UE AR RS PR DS B ot s . 15
is thereby douH gdrwiteel DG sidco thetballg 23t wilbegagOwith bothehd dévelshhft 38 2ddthed | |
engage with poth the drive shaft 18 a e four earwhee] 20, so_that
the drive sHayth gegryihee! 80,50 &t fh r}V&éﬂ%ﬁw B t?rﬁlenﬁﬂiw% tgg&rgmé@ge%e 0.
Fig. 7c jghows a position in which the shuttle 27 has been displaced to the

right in the figure. This position occurs where the right-hand
el ectromagnet 28 in Fig. 5 is activated while the |eft-hand el ectronmagnet

28 is di Jesul t, . ' 3 le 27,
the pin 26 dresanmbE et aglap it SPRATRET hpRled BT IE 0
devi ce 21 arfiputd)eTlioposiiondotciuawehetdibe eiflrleand kleotriaaegnef 28 indtlg.doismavidvattsl. | In

Z;g h agcf OJ; Egr Ei{eﬁtég ]e%t\l-;%n %lelct%cr)mgg?ne!c 38 ISS%?S\I(\:QHIIICQteg. %Sal rtéslu tnof Itl?e %@ﬁlaccgn}e&eof%}?é ar
15  shuttle 27, the pin 29 of the wedge device has been forced downwards and the wedge
device 21 and the collar 47 have therefore also been forced downwards. In Fig. 7c
therefore the collar 47 is shown in a position in which the collar 47 has forced the lower
" coupling elements or the balls 23a out through the openings 24a in the drive shaft 18. The
drive shaft 18 is then torsionally locked to the third gearwheel 19, since the balls 23a
20  engage with both the drive shaft 18 and the third gearwheel 19. When the coupling
elements 23a, 23b are not being forced outside the collar 47 of the wedge device 21 they
return to a disengaged position by virtue of the fact that they are spring-loaded, for

example.

25  The position sensor 8 is connected to the electromagnets so that each electromagnet 28 is
activated or deactivated as a function of the position of the sliding door 2. One possible
embodiment of the position sensor 8 will now be explained with reference to Fig. 13 — Fig.
16.



coupling elenents or the balls 23a out through the openings 24a in the
drive shaft 18. The drive shaft 18 is then torsionally |ocked to the third
gear wheelwo2po4i0p3¢ t he balls 23a 20 engage with bot h t ReT®ERMS/08228t 18
and the third gearwheel 19. When the coupling elenents 23a, 23b are not
being forced outside the collar 47 of the wedge device 21 they return to a
di sengaged position by virtue of the factliSthat they are spring-|oaded, for
exanple. 25 The position sensor 8 is connected to the el ectromagnets so
that each el ectronmagnet 28 is activated or deactivated as a function of
the position of the sliding door 2. One possible enbodinment of the
position sensor 8 will now be explained with reference to Fig. 13 - Fig.

16. WO 2004/ 009939 PCT/ SE2003/ 001218 15 Fig. 13 shows the door 2 in a

posi ti on ianmiléﬁhQ‘ﬁ%thGé@‘?r%1@aimsﬁlpékfm‘mcbghetﬁqoh@IEPB)éf&HltYWGQ?FIPW. On the
end of the . ' 141 : : i IS

cl osed mﬁ||9§§%m§d%?§%%m?§£ﬁﬁ§§§} F§ﬁ§§gggﬁﬁgfmgmggg9@%?%%$h@%3£%§&;shows

t hat the posldsédwill siaragainst8hedovp fiase sgainstnaontapt KsFip0D4 shows thatithe msitioact

pi ns 100 bei ng designed to b r ed 5.int he (t.ion sensor, 8 agai, nst
the force oisergBIP?ﬁ%}gp%%’,s C?%?C%Bﬁjiﬁ'gﬁ’etg%fﬁlé c@ﬁ#ﬂﬁ@R@@Lelﬁgem%ﬁ%ﬁprﬁgﬁg 100
are of asl emghhhe Pt skrfsos 8 b@hist theSorck BOEpriMas BO,fBEe:daDle cdilaptiagyso. Tl
predeterm ned position the contact pins reach the contact K in_ the door

frame on t heowaehpins3H0 o ef a lensthivhich saleetad se Byt when (e AQTARIERAVE reached
the contact K. [he:dg %ihsiﬁéh B2 ¥onthdt rpﬁrﬂ‘?i%g SRt R &Y thgﬁﬁ)blt frffe gr?ﬂle'btod S

tinme to chall?ge gear. e contact prns can now 10 cl ose or eak a
el ectrical &Br &ig. 5 tHowshesy theabntast pient00thhvorsgehet itlee contast KO Thedoarhiengar i s

changed. Fig. .16 shows.hqw t.he doar. 2. has been cl osed. The contact pins 100
of the posiq‘il fhﬁr?r%‘gﬁe%’r‘neg Pﬂﬁgan-?m% Eﬁ%&f}rcg?égg@e?rhtslg’etcﬁréta‘g%’%rfstrﬁgr? 4 gﬂ‘gor 8
and t he 19pr icls oSbrealt Bl HEA ircdib14The sighadftdn® thrélghahe wirat@and thegeatdhi cl e
3 having a body 33. The vehicle body 33 is desi neg so t hat Bge Ytﬂody 3
defines a d@bﬁngﬁﬁeﬁigﬂ%&howﬁ_ﬁ@%@ﬁi‘leq’f@hﬁﬁerﬁé?lﬂi‘?_geT prNrtewsd0Rgbie”  the
door 2 bei nq){)gkgéﬁ 06k ézﬂag%glbelﬁoelwg}e%d%e&he%@ﬁioﬂgeﬁomwme s§hgaBON

posi tion of door a cloSed position. The vehicle 3
conpri ses aromppeaset us f or openi ng and

15 The invention also relates to a vehicle 3 having a body 33. The vehicle body 33 is designed
so that the body 3 defines a door opening 4. The vehicle furthermore comprises a door 2,
the door 2 being designed to slide in the door opening 4 between an open position of the
door 2 and a closed position. The vehicle 3 further comprises an apparatus for opening and
closing the sliding door 2. The said apparatus comprises a cable 5, which is connected to

20 the door 2 and is designed to run around pulleys 10 arranged on the vehicle 3, and a drive

wheel 6 designed to act on the cable 5.

A gearbox 7 is operatively connected to the drive wheel and the transmission is designed to
transmit power to the drive wheel 6 via at least a first gear and a second gear so that the

25  drive wheel 6 can be driven in a first gear and a second gear. The first gear is a higher gear
and the second gear is a lower gear. In a preferred embodiment of the invention the
transmission 7 has a neutral position so that the drive wheel 6 can rotate freely. A position
sensor 8 is arranged in connection with the sliding door 2 or in the door opening 4 of the
vehicle 3 and is more specifically designed to detect when the sliding door 2 has reached a

30 predetermined position in the door opening 4. The sensor 8 is operatively connected to the



closing the sliding door 2. The said apparatus conprises a cable 5, which
is connected to 20 the door 2 and is designed to run around pulleys 10
arranged wo 206w009shi cl e 3, and a drive wheel 6 desi gne@CrGEa@B3/001218 he
cable 5. A gearbox 7 is operatively connected to the drive wheel and the
transm ssion is designed to transmt power to the drive wheel 6 via at

| east a first gear and a second gear so tlléat the 25 drive wheel 6 can be
driven in a first gear and a second gear. The first gear is a higher gear
and the second gear is a |lower gear. In a preferred enbodi nent of the
invention the transm ssion 7 has a neutral position so that the drive
wheel 6 can rotate freely. A position sensor 8 is arranged in connection
with the sliding door 2 or in the door opening 4 of the vehicle 3 and is
nore speci f iteasmigsige ¢; @ribe theotransmission iirbangen geas|fram thy fitg@earto Begsseeeached a

30 predeterry i i i eni . T LS.

oper at i vel y EeanrneiB bod hnbylRe B3B3 Bedio 3B RBE brpBedhinea

t ransm ssi ompositios.0 that the transm ssion 7 changes gear fromthe first gear
to the second gear when the door 2, in noving towards a cl osed position,
reaches the predetermned position. 5 1n a preferred enbodi nent the

transm ssgi oy g gkefe@écr@mﬂnm ti® thRYSissien 7 ié addided Ea H’stiﬁ% 11908 tle RiveS
arranged outside the housing 11 of the transm ssion 7. The invention

final Iy rel &thesl @ is agrangadirapidsrthe heusingd Lof thesprnsaission. f or openi ng and
closing a door 2. The nethod consists of providing a vehicle 3 with a door
opening 4, in which a 10 door is designed to slide between an open position
and a cl osedhedsveniiomfinallyerelatss hmamethod bfidttinganappirstuol farapenidg agd elosiaphe 5

t th it I 0.intend for, the cabl.e 5. .The said, cabl.e.5 and
o eve 10 doaP ThGetaa bot et per dling 85elias Syiflha doghopSung 4 AVERed on
the vehiiol e ddof B desipneAte lidk BehPeddlnlop¥S pdsition/indal GedBESlio The dhéthddrer mor e

provided and the said drive wheel 6°is fitted to the vehicle 3 for
i nt er act i on fithes copistvefiraviding A cpblg ddegether svithplleys ) ipieadeddlerithercalle Sai d

transni ssi O saaavc%ae s%lnfyi ipggégg%% 54 8 t&%ﬂﬂfe % Sfhafid CMF%S fs%anged on .

transni ssi on prefera having a neutral position. e transm ssion
7 is fitted thewehided sctunanoundithe pulieydt(. va drikewhed 6iinfisthelmare peowidet ahd thee

;[j; ?C Z mV\;Z:aIO %%idcdéﬁeo %%}raqt %i‘lﬁtle%( H) g?n/?rl}e@t? %g%r;i?xteg}ggg wit\tlsetlhe\!\pa%% 5. 6A tr%r(ljsr;[liggén the

15 7 isprovided, the said transmission 7 having a first gear and a second gear and the said

(@

transmission 7 preferably also having a neutral position. The transmission 7 is fitted in
connection with the drive wheel 6 in such a way that the transmission 7 is operatively
connected to the drive wheel 6, so that the drive wheel 6 can be driven in a first gear or a
second gear or can rotate freely in the neutral position if the transmission is a transmission
20  which has a neutral position. A control device is provided and the control device is fitted in
connection with the transmission 7, so that the control device can act on the transmission 7
in order to change its gear from the first gear to the second gear. A position sensor 8 is
fitted in the door opening 4 and a connection is established between the position sensor 8
and the control device, so that the control device is activated by the position sensor 8 when

25  the sliding door 2 has reached a certain position.

The apparatus according to the invention functions as follows. When the door 2 is in an
open position — see Fig. 2 — the motor 34 is activated in order to close the door. A rapid
movement with low force is desirable. A high gear is therefore used. The high gear is

30 obtained in that torque is transmitted from the electric motor 34 to the input shaft 15. The



second gear or can rotate freely in the neutral position if the

transm ssion is a transm ssion 20 which has a neutral position. A control
devi ce i swpnow/@esssand the control device is fitted in PcorsEe@Bioorisv t h t he
transm ssion 7, so that the control device can act on the transm ssion 7

in order to change its gear fromthe first gear to the second gear. A
position sensor 8 is fitted in the door ldpening 4 and a connection is
establ i shed between the position sensor 8 and the control device, so that
the control device is activated by the position sensor 8 when 25 the
sliding door 2 has reached a certain position. The apparatus according to
the invention functions as follows. Wen the door 2 is in an open position
- see Fig. 2 - the notor 34 is activated in order to c|lose the door. A

rapi d noverfinitledy ofthesantreldesicp i thesinedpsision fo Hiegighpefdhe pesitianshevnin used.
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in Fig. 51 oENERATE BxE oD oL e gRE e AT DRy A0S

order to satt1g@al thd@ird Igblatrwlhselaﬁ i Sotivhted Tm@rqu@mﬁexﬂwsﬁmealﬁdns ﬂ{ehaatwayt he
position shown in Fig. . This means that the first colctglln bet ween t he

out put dri velarghairst gsarwhe%lrlé ofifie mnutraha@éémbé@lamly gnalkthird geawheetdP Qe i s
th t t I t
shaft 16 to PhafpulsAh, e SEpRANE st | SO aldsihe GRANIEES irbrifll bt | P

The out put dfhe\mb]slﬁa‘hﬁmﬁ@artohaaht}drdrmesvhfeéiemﬂrtharﬂnu*mﬂ véllidravathkicepniage a9 .

The cable 5 runn arou d i wi || en raw t he
carri age 39 anﬁﬁla hedogt w%lb&% h%%lﬁlots{jfga@ggfts’é %SQP’M}g
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smal | gap wimay thaeforsor vespaemphgap Wﬁl@ﬂgai@ownﬁg J&egﬁﬁmﬁymwm@ll that it is
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appr oxi mat el positron sens S contact an
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Consequently t
shuttle 27 will then be drawn towards the position shown in Fig. 7b. Consequently the

second coupling, that between the output drive shaft 18 and the fourth gearwheel 20, is now
activated. Torque is then transmitted from the relatively small second gearwheel 17 on the
input drive shaft15 via the relatively large fourth gearwheel 20. The output drive shaft 18
20  then drives the drive wheel 6 in a low gear so that the door 2 can be closed with great force.
In the absence of electrical current both of the electromagnets will be shut off and the
shuttle will come to rest in its intermediate position. The shuttle is suitably provided with a
weak spring, which endeavours to bring the shuttle into its intermediate position. The
transmission then assumes the neutral position.
25
The invention provides an apparatus for closing and opening a sliding door which over the
greater part of its travel can move rapidly but with little force and which can be closed with

great force.



second coupling, that between the output drive shaft 18 and the fourth
gearwheel 20, is now activated. Torque is then transmtted fromthe

rel ati velwoneddossecond gearwheel 17 on the input drivec3sisaidsonia t he
relatively large fourth gearwheel 20. The output drive shaft 18 20 then
drives the drive wheel 6 in a |ow gear so that the door 2 can be cl osed
with great force. |In the absence of eleci&ical current both of the

el ectromagnets will be shut off and the shuttle will cone to rest inits
internedi ate position. The shuttle is suitably provided with a weak
spring, which endeavours to bring the shuttle into its internedi ate
position. The transm ssion then assunes the neutral position. 25 The

i nvention provides an apparatus for closing and opening a sliding door
whi ch over tlighe dyiveathsel Qisnarrangedoqutsiderthe bousgry ofshetranspiission, his affordstheittl e

force and whjgh n_be closed. w t re orce.. WO 20044009939 c .
e Se2003) O 9LEES PR pRE it P Ble § SRR A AN R I nemissinniing 7
of the transarysiieotion. tThispratiies flsedomeof choicanhawitting iy gppatatis acédaiiing o thehat
the cable 5 can pe dnamn%gxay fronlthe tranfnission in_.any direction. This
provi des fr cBUSIROB Whik FanebsRens epsiistiitieg to HEtersnb Bipst okveliddor ding to the
inventiony, which can be nore easily fitted to different types of vehicle. 5
Designing the position sensor 8 to act upon a control device 13 for the

t ransm ssi onDgsigning e gesitivreseasivalio ageupoamsoytiraltdewice i hifordhs tranyaission 7

operative co Fon.i tal ned .b en he position sensor.and the
transm ssi on%}%gfg)} E'h%%gvazltagg,ga%ngfo}lbeﬁ]ﬁﬁﬁ%s, B%éri“{ ?p(%ﬁa%l gﬁ%%]rec%%s OB%fngiiﬁ?nge? he
gear. 10 Desthgpositior seascrand thel tragientission,lsd thar achpanpforh terpdsitien édset cagear to

t he second gear when the position sensor 8 closes or breaks an el ectrical
circuit affo MEa8%Ant age, anong other things, that the change of gear
can be pgyformed as a function of a clearly defined signal. The electrical
arrangenment with an electrical circuit and el ectromagnets furthernore has

the 15 advanPeggingie conitol doviee &3 takhangeefrem thesfirsigear fogh¢ seporshgear whirthe
transm ssi Onpdsﬂfo% sbflSr BE106ERA: breaks an electrical circuit affords the advantage, among other

things, that the change of gear can be performed as a function of a clearly defined signal.
The electrical arrangement with an electrical circuit and electromagnets furthermore has the
15  advantage that the control device can automatically shift the transmission into the neutral

position in the absence of current.

The hollow design of the output drive shaft 18, and the design of the wedge device
according to the invention with its collar 47 afford the advantage, among other things, that
20  the wedge device 21, through its axial movement in the output drive shaft 18, can activate

either the first coupling or the second coupling

Arranging the openings in the drive shaft 18 for the first and second coupling at a distance
from one another affords the advantage that there is an intermediate position for the wedge
25  device in which the collar of the wedge device does not activate either coupling. This

provides a neutral position for the transmission.

If the transmission is a gearbox, this affords the advantage, among other things, that a
reliable function is obtained. Some other transmission, such as a belt transmission, is also

30 feasible, however.



position in the absence of current. The holl ow design of the output drive
shaft 18, and the design of the wedge device according to the invention
with its vl loa4/008939af f ord t he advant age, anong ot her thirggESE2003200128 t he
wedge device 21, through its axial novenment in the output drive shaft 18,
can activate either the first coupling or the second coupling Arrangi ng
the openings in the drive shaft 18 for theofirst and second coupling at a
di stance from one another affords the advantage that there is an
intermedi ate position for the wedge 25 device in which the collar of the
wedge device does not activate either coupling. This provides a neutral
position for the transmssion. If the transm ssion is a gearbox, this

af fords the advantage, anong other things, that a reliable function is
obt ai ned. Sone ot her transm ssion, such as a belt transmssion, is also 30

f easi bl e, however. WD 2004/ 009939 .19 PCT/ SE2003/ 001218 The drive wheel 6
may be provi \(Q@edm WhE;er?[éd’(}@’sbefRSP“fl?fgwlf]éSTOQV@. OV@ef%%QSOO%%

PCT/ SE2003/ 001218 20 CLAI M5 1) Apparatus (1) for opening and closing a
door (2) which is arranged on a vehicle (3) so that it can slide in a door
opening (4) in the vehicle (3), the apparatus conprising: 5 a) an engagi ng
el ement (5) connected to the door (2), b) a drive wheel (6) designed to act
upon the engaging elenment (5), c) a transmission (7) operatively connected
to the drive wheel (6), the transm ssion (7) being designed to transmt
power to the drive wheel (6) via at least a first gear and a second gear
so that the drive wheel (6) can be driven in a 10 first gear and a second
gear, the first gear being a higher gear and the second gear being a | ower
gear, d) a position sensor (8) connected to the sliding door (2) or
arranged in the door



opening (4) of the vehicle (3) and designed to detect when the sliding door
(2) has reached a predeterm ned position in the door opening, the said
sensor (8ywolHobeivmsy operatively connected to the transmpay/sEo3ipi218o t hat
the transmission (7) changes gear fromthe first gear to the second gear
when the door (2), in noving towards a cl osed position, reaches the
predeterm ned position. 2) Apparatus acc®0ding to Claim1l, characterised in
that the transm ssion furthernore 20 has a neutral position so that the
drive wheel (6) can rotate freely. 3) Apparatus according to daim1l or 2,
characterised in that the engaging el enent (5) conprises a cable (5)
designed to run around pulleys (10) arranged on the vehicle (3) and around
the drive wheel (6), that the transmi ssion (7) is arranged in a housing
(11) 25 and GIXEMS he drive wheel (6) is arranged outside the housing (11)
of the transmssion (7). 4) Apparatus according to daim1l or 2,
characterised in that the engaging el enent (5) conprises a gear rack (12)

and that thea)drisppawheel) i(oﬁbpdnﬁlgaanﬂlclmﬁ% .a dbOr WP wAHMIiE @3 on a vehicle (3) 50
PCT/ SE2003/ 001218 21 5) Apparatus accor g to ,any one of Clainms 1 to 3,
g

characterised i #hatHgenghide isgsiops openingdisinihy whigle (3o, 7he anatatys,conpisidet ed t o
the trangm ssio (7 to rmvmgtowardsthe
cl osed p§SI ti ongof %%bﬁgggh% ; ¢ % %&g&ﬁﬁée%)grdg%fe{ie’r m ned position, the
position sensor bQ 8) aldslvdem@rﬁé)oﬁesxgnabto aupupvnahe:mgagiog ek&ma‘nt:(é)(lB) for the
5 transm ssi on s _accordin cterised in
that the cont roI de@ %ESA‘?'%%‘?H @Op?fgtéYe&h‘é%ﬁfge%W ﬁ%gﬁ\‘ze{,\gﬁﬁe?@ t%Frst gear to
the second gear whegahddisIOs(7) being desiged td Binsnil MBS tothe FieakBed6) via at
el ectrical circuit. par at us accordln Hgﬁg%aln16 characterised in

that the transnissi &ﬁ%‘S‘(aﬂ%‘rSF geapandseeolecatyo vshgel € can be diivendp gt

drive sh@ft (15)., first gear and a second gear, the first gear being a higher gear and the second
gear being a lower gear,
d) aposition sensor (8) connected to the sliding door (2) or arranged in the door
opening (4) of the vehicle (3) and designed to detect when the sliding door (2)
has reached a predetermined position in the door opening, the said sensor (8)
15 being operatively connected to the transmission (7), so that the transmission (7)
changes gear from the first gear to the second gear when the door (2), in

moving towards a closed position, reaches the predetermined position.

2)  Apparatus according to Claim 1, characterised in that the transmission furthermore

20 has a neutral position so that the drive wheel (6) can rotate freely.

3)  Apparatus according to Claim 1 or 2, characterised in that the engaging element (5)
comprises a cable (5) designed to run around pulleys (10) arranged on the vehicle (3)
and around the drive wheel (6), that the transmission (7) is arranged in a housing (11)

25 and that the drive wheel (6) is arranged outside the housing (11) of the transmission
(™.

4)  Apparatus according to Claim 1 or 2, characterised in that the engaging element (5)
comprises a gear rack (12) and that the drive wheel (6) is a pinion.
30



b) on the input drive shaft (15), a first gearwheel (16), 15 c) on the

i nput drive shaft (15), a second gearwheel (17), which is smaller than the
first geamgnmed/009d®) so that the first gearwheel (16) cacarSmosa®1As| ar ger
gearwheel and the second gearwheel (17) constitutes a smaller gearwheel, d)
an out put drive shaft (18) e) on the output drive shaft (18), a third
gearwheel (19) meshing with the first 20 gearwheel (16) to produce the
first gear, f) on the output drive shaft (18), a fourth gearwheel (20),
meshing with the second:- gearwheel (17) to produce the second gear, the
said fourth gearwheel (20) being larger than the third gearwheel (19), so
that the third gearwheel (19) constitutes a smaller gearwheel and the
fourth gearwheel (20) constitutes a |arger 25 gearwheel. 8) Apparatus
accordi ng to B aidRrAratesaceardingtp gayongofiiHaimst IHe 3¢ obareeierisgdin thet the pasiivyned

t trol the t i i i d o

Lo oontrol the, {IGANEIDU ol PKAHELI BT Bkl (1 Vi SR ndh (O

t hird gearwheel (iﬂmoxmthWardS(ﬁlddiesed@osithd} (gffothez xidémeé’g)éfegé’l)esamjpréfaerﬁﬁwdt hd'
wheel (20). WD 2004/009939 PCT/ SE2003/. rat us_accardi ng

Do A m 8 - char SFEPRLEPP S 1 AR 75 S0GhAPorERL 9 5133 TR o

shaft (18)5 and t hathsthidSiof@MLrol device (13) conprises: 5a) 10b) 15c) 20

25d) a wedge device (21) which is arranged inside the drive shaft (18) and
is mnoveable in the drive shaft (18) in the axial direction of the drive

haf 18), fi i . . i {(; th
fh?ré é eag o) | & Sar £0HRL A NE CIREDS, LG o083k in Fdr ¥R BRIl 8 1 FRd the

designed to change from the first gear to the second gear when the position sensor (8)

closes or breaks an electrical circuit.

10
7)  Apparatus according to Claim 6, characterised in that the transmission (7) is a
gearbox (7) which comprises:
a) aninput drive shaft (15),
b) onthe input drive shaft (15), a first gearwheel (16),
15 c) onthe input drive shaft (15), a second gearwheel (17), which is smaller than the

first gearwheel (16) so that the first gearwheel (16) constitutes a larger
gearwheel and the second gearwheel (17) constitutes a smaller gearwheel,

d) an output drive shaft (18)

e) onthe output drive shaft (18), a third gearwheel (19) meshing with the first

20 gearwheel (16) to produce the first gear,

f)  onthe output drive shaft (18), a fourth gearwheel (20), meshing with the second
gearwheel (17) to produce the second gear, the said fourth gearwheel (20) being
larger than the third gearwheel (19), so that the third gearwheel (19) constitutes
a smaller gearwheel and the fourth gearwheel (20) constitutes a larger

25 gearwheel.

8)  Apparatus according to Claim 7, characterised in that the control device is designed
to control the transmission of torque from the input drive shaft (15) to the output
drive shaft (18) either via the first gearwheel (16) and the third gearwheel (19) or via

30 the second gearwheel (17) and the fourth gearwheel (20).



(19), the coupling conprising coupling elements (23a) arranged in the
output drive shaft (18) and designed to be pressed radially outwards

t hrough openionge99zs24a) in the output drive shaft (18) tRCTeSEIO@p@OVAIBh t he
third gearwheel (19), so that the output drive shaft (18) is thereby
torsionally | ocked to the third gearwheel (19), and the coupling el enments
(23a) being designed to interact with the2dedge device so that the wedge
device (21) can press the coupling elenments (23a) radially outwards, a
second coupling between the output drive shaft (18) and the fourth
gearwheel (20), the second coupling conprising coupling elements (23b)
which are arranged in the output drive shaft (18) and are designed to be
pressed radially outwards through openings (24b) in the output drive shaft
to engage with the fourth gearwheel (20), so that the output drive shaft

18) is th t ' : : |, {20 i he
Coupl i ng. 6 enght s PIUE S pebru @ Gt § frdfucl iiLd Iy AR S GE B fode
(21) so that the mdhgedmﬁMﬂ$Hmdﬂk¢ﬂunanugﬂkskeghﬁcgm@ﬁkﬁﬂgze;enentfl(23b)

di al | t d f di spl.agi. t he e Vi.ge axially in
he output i ve Shart wegaeevite b Ao I ety S e L A Gkl Gt
either thesfirst coumhbwbwin&mriv@@ﬁaf\asmﬁéhﬂal-diﬂe@ﬁorﬁ@ﬂ%ﬁé&ﬁwshaﬁgfﬂgd' ng
to claim9, characterised in_that the nmeans of the control device 13) for

di spl acing the webhe %8t e@phing hetrper Biaphipyedrivg)shaft 61 end the (oim) seapwiszmbl e in
0 20041 009939 PCT! SEa00S UL EE S8tuRieit offikleMerilost (3p SRhUG TR 7).
an el ectromagnet (28)dnieishhft (1) deddepigned twbe medsedradidllyousiudd theougR dpenids on
the vede devce (21)0, i K58k 0 D5, DU R e T
per pendi cld ar t her et othande bikpuddre shaft @8) BROME bR locked to the third
gearwheel (19), and the coupling elements (23a) being designed to interact with
the wedge device so that the wedge device (21) can press the coupling elements
(23a) radially outwards,
c¢)  asecond coupling between the output drive shaft (18) and the fourth gearwheel
15 (20), the second coupling comprising coupling elements (23b) which are
arranged in the output drive shaft (18) and are designed to be pressed radially
outwards through openings (24b) in the output drive shaft to engage with the
fourth gearwheel (20), so that the output drive shaft (18) is thereby torsionally
locked to the fourth gearwheel (20), and the coupling elements (23b) being
20 designed to interact with the wedge device (21) so that the wedge device (21)
can press the coupling elements (23b) radially outwards,
d)  means for displacing the wedge device (21) axially in the output drive shaft
(18), so that the wedge device (21) can actuate either the first coupling or the
second coupling.
25
10) Apparatus according to claim 9, characterised in that the means of the control device
(13) for displacing the wedge device axially comprise:
a)  ashuttle (27) moveable in a direction perpendicular to the axial direction of the
drive shaft (18),



(29) of the wedge device (21) is designed to engage, e) at |east one fixed
guide plate (31) having a second groove (32) having an extension parallel
to the oumautoosbm@pis (18), and in which second groove theqiSE20(328)218f t he
wedge device (21) is arranged so that novenent of the shuttle (27) 10

per pendi cul ar to the axial direction of the drive shaft (18) displaces the
wedge device (21) axially in the output @&8ive shaft (18). 11) Apparatus
according to Claim 10, characterised in that the position sensor (8) is
connected to the el ectromagnets so that each el ectromagnet (28) is
activated or 15 deactivated as a function of the position of the sliding
door (2). 12) A vehicle (3) having a body (33), the vehicle body (33) being
designed so that a door opening (4) is defined by the body (33) and a door
(2), the door (2))bebngitlthesidgroéthetshuttls (A7) en electrdraghen@8pwhich mdefighedmt ween
an open position of the dpor d a closed 20 position, and the vehicle
(3) further conprisiﬁ@ﬁgﬁg%ﬂﬁéﬁggzg for opening and closing the sliding
door (2), the saicyl app@fcalddge AOAR (23),A%in @P),a cable (5) which is connected
to the door (2) and is designed to run around pulleys (10) arranged on the

vehicle (3), b) & drpyéeshedr (3B)a Hutegaei30bhaying Brextensiondeihparallel toghe c) a
transm ssiczon 7, pref : , . LSS 7 J :
operati veISy conng"ct eg{“?g{ %Wg S%Pﬁ?érgpmeépwgfﬁgﬁlg}e#%g Ge?@éﬁ{e@g tt%ogfée{[ﬁgﬁ%nt
power to the drive \@®efthe®edge devdte Répislesigiaditsengggar and a second gear
so that the drive, wheel (6).can b riven.in a fi d
gear, the fi rs!tvﬁéar aglg?sﬁén 1x -%lﬁ%rpq@t'g@)gh&ng ‘ﬁé"*éﬁ g&ggg@%ﬁ&@g&gnl ower
gear, WO 2004/ 009939 efdeddisrEial il f0the d8puihafl) 18, A@sSh Whedh se€didd @rodv he/fihCh

is connected to the sliding door or arranged in the door openin% 4)
or

2
of the vehicle (3) aﬁ%P)\ﬂﬁﬂ@Wqugeéé‘é%%éhistaga’é@@éeﬁh%ﬁ@ﬁem%OleCiSHiltHg
(2) has rgached a pr =17 ko ] {
sensor ( N bei ng oBe?’g‘?’%‘\%{éfH§&§§ﬁ*%2a§‘%atégﬂ%éf°? ﬁgﬁ?rcgﬁgﬁ?éggﬁgkﬁ%éc@gg VE&E%F t he
5 transmi ssion (7) clevige@lyadallyf imdhe outputidrive shafie@dB).t o t he second gear when
t he

11) Apparatus according to Claim 10, characterised in that the position sensor (8) is
connected to the electromagnets so that each electromagnet (28) is activated or

15 deactivated as a function of the position of the sliding door (2).

12) A vehicle (3) having a body (33), the vehicle body (33) being designed so that a door
opening (4) is defined by the body (33) and a door (2), the door (2) being designed to
slide in the door opening (4) between an open position of the door (2) and a closed

20 position, and the vehicle (3) further comprising an apparatus for opening and closing

the sliding door (2), the said apparatus comprising:

a)  acable (5) which is connected to the door (2) and is designed to run around
pulleys (10) arranged on the vehicle (3),

b) adrive wheel (6) designed to act on the cable (5),

25 ¢) atransmission 7, preferably a gearbox (7), the transmission (7) being
operatively connected to the drive wheel and being designed to transmit power
to the drive wheel (6) via at least a first gear and a second gear so that the drive
wheel (6) can be driven in a first gear and a second gear, the first gear being a

higher gear and the second gear being a lower gear,



door (2), in noving towards a cl osed position, reaches the predeterm ned
position. 13) Vehicle according to Caim112, characterised in that the

t ransm sswaro0#909p3sr t hermore 10 has a neutral position Fa/SEed3/mEsdri ve
wheel (6) can rotate freely 14) Vehicle according to Caim 13,
characterised in that the transmssion (7) is arranged in a housing (11)
and that the drive wheel (6) is arranged @4tside the housing (11) of the
transm ssion (7). 15 15) Method of fitting an apparatus (1) for opening and
closing a door (2), the.method conprising the follow ng steps: a)
providing a vehicle (3) wth a door opening (4) in which a door (2) is
designed to slide between an open position and a cl osed position, 20 b)
providing a cable (5) together with pulleys (10) intended for the cable

(5), c) fitting sRi dagakitien §ensora@iwhich liegomné¢d@) totthe slidingudaor (2) er a3jnged it hat
th bl 5) i d on.th icl t . d.th |
e I N O T .
vehicle (3) for intekpgihia6ordl) Kastr&RheéPDprRAdéterminedfosftionh ehéiddbigpeding (4),

e

transm ssion (7) having a first gear and a second gear, g),fittin% of the
transmi ssion (7) in &enieawr(®beingaperatizely cpyuecizd do fhe tymsmissiphEh), soitkat th

transm ssison (7)1 S GREGALGYR!Y ARRBEELP ot ggsggéééﬁgth\é’*ﬁ@&hd eEdrwiRg tltteﬂ;it

the drivé wheel (6) can venin-a firs a seco gear,
providing a control deuvi@},in WOvREA4wHA99 SlosddtPosBieaNeadtes iR peede®bmingdf i tti ng
of the control device i.n connection with the transmssion (7) so that the
control device can a(Pf)Slgﬂn't he transm ssion (7) in order to change its gear
from the first gear to the second gear, j) providing a position sensor
(8), 5 k) fitting of the position sensor (8) in the door openin% (4% and
establ i shing B9 a ehicle according to Claim 12, characterised in that the transmission (7) furthermore

10 has a neutral position so that the drive wheel (6) can rotate freely

14) Vehicle according to Claim 13, characterised in that the transmission (7) is arranged
in a housing (11) and that the drive wheel (6) is arranged outside the housing (11) of
the transmission (7).
15
15) Method of fitting an apparatus (1) for opening and closing a door (2), the method
comprising the following steps:
a)  providing a vehicle (3) with a door opening (4) in which a door (2) is designed
to slide between an open position and a closed position,
20 b) providing a cable (5) together with pulleys (10) intended for the cable (5),
c) fitting said cable (5) and pulleys (10) to the vehicle (3) so that the cable (5) is
arranged on the vehicle (3) to run around the pulleys (10),
d) providing a drive wheel (6),
e) fitting the drive wheel (6) to the vehicle (3) for interaction with the cable (3),
25 f)  providing a transmission (7) having a first gear and a second gear,
g) fitting of the transmission (7) in connection with the drive wheel (6) so that the
transmission (7) is operatively connected to the drive wheel (6), so that the
drive wheel (6) can be driven in a first gear and a second gear,

h) providing a control device,



connection between the position sensor (8) and the control device so that
the control device is activated by the position sensor (8) when the
slidi ng dear200£200993vas reached a certain position. 10 16)pdwesHr0as/@casr di ng
to daim15, characterised in that the transm ssion (7) has a neutral
position so that the drive wheel (6) can be driven in a first gear and a
second gear or can rotate freely in a nedsral position.

i)  fitting of the control device in connection with the transmission (7) so that the
control device can act on the transmission (7) in order to change its gear from
the first gear to the second gear,

j)  providing a position sensor (8),

5 k) fitting of the position sensor (8) in the door opening (4) and establishing of a
connection between the position sensor (8) and the control device so that the
control device is activated by the position sensor (8) when the sliding door (2)

has reached a certain position.

10 16) Method according to Claim 15, characterised in that the transmission (7) has a
neutral position so that the drive wheel (6) can be driven in a first gear and a second

gear or can rotate freely in a neutral position.



