| P1473 1 Clutch for coupling a car door of an elevator car with a | anding
door of an elevator system5 The invention is related to a clutch for
coupling a fagzgoor of an elevator car with a landing door of an el evator
systemin accordance with the preanble of claim1. A conventional elevator
system conprises two different sets of doors, i. e. car doors and | anding
doors. In general, each car of the el evater systemincludes at |east one
car door. 10 Wthin each | anding zone of the el evator system at |east one
| andi ng door is installed. Each |anding door is |ocated such that, when
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i s adj acentsystem car door so that the interior of the elevator is
accessi bl e through the | andi ng door and the car door provided that both
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door and a particular car door is desired, the elevator car is moved into the landing zone

corresponding to that landing door and stopped. In addition, the car door is mechanically

20 coupled with the landing door by means of the clutch when the car enters the landing
zone. Afterwards, the landing door and the car door can be opened or closed by means of
an actuator that is linked to the car door. Prior to moving the car to another landing door,

the clutch is released, thereby uncoupling the car door and the landing door.

25 In general, the clutch is arranged at the car door and comprises at least one coupling
element, which is movable with respect to the car door between a first position and a
second position such that the coupling element engages with the landing door, when the
elevator car is within a landing zone and the coupling element is moved towards the
second position, thereby establishing the coupling of the car door with the landing door.

30 For uncoupling the car door and the landing door, the coupling element is moved towards
the first position.

For actuating the clutch, two different concepts are known. In a first concept, the clutch is
linked to the actuator which drives the car door. Thus, the coupling element of the clutch
35 and the car door are simultaneously driven by means of a single actuator. In a second

concept, two actuators are provided, one of said actuators being dedicated for driving the



| inked to the actuator which drives the car door. Thus, the coupling

el ement of the clutch 35 and the car door are sinultaneously driven by
nmeans of a g1@ghe actuator. In a second concept, two actuators are

provi ded, one of said actuators being dedicated for driving the 1P1473 2
clutch and the other actuator being dedicated for driving the car door. The
| atter concept is advantageous in that i allows nore freedomin the
timng and synchronization of novenment of the coupling elenment since the
actuation of the clutch is independent of the actuator which drives the
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first 10 pod¢tuatehwhish divesthefar fo’i ti on by means of a second actuator such
that the g£oupling elenment engages with the |anding door, when the el evator
car is wwthin a | anding zone and the coupling elenent is noved towards the
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vanes whi ch are connected by neans nmovabl e I'inkage. By nmeans of the 15
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actuator, a solenoid acting on an armature against the bias of a spring is used. The
armature is arranged in parallel with respect to the vanes and in a sliding contact with one
20 of the vanes. By activating the solenoid, the armature can be moved, thereby causing a
movement of the vanes perpendicular to the direction of movement of the armature so
that the distance between the vanes is changed. In order to control the movement of the
vanes, a bias is applied on the vanes by means of a compressed spring being connected
with both vanes. This clutch has several disadvantages. The sliding contact between the
25 armature and one of the vanes is subjected to wear, thus limiting the lifetime and the
reliability of operation of the clutch. In addition, the actual position of the vanes is
influenced by the balance of at least four forces, i.e. the forces being provided by the
solenoid and two springs and the friction between the armature and one of the vanes.
Thus, it is difficult to control the motion of the vanes precisely and to ensure a given
30 accuracy of control over a long time. In addition, due to the bias of the springs, the
operation of the second actuator is not very efficient since the force generated by means
of the solenoid must compensate the spring forces.

In FR 2827266, a clutch for coupling a car door of an elevator car with a landing door of
35 an elevator system is disclosed, the clutch being independently driven by means of a DC



reliability of operation of the clutch. In addition, the actual position of
the vanes is influenced by the bal ance of at |east four forces, i.e. the
forces bei n?187dvi ded by the solenoid and two springs and the friction

bet ween the armature and one of the vanes. Thus, it is difficult to
control the notion of the vanes precisely and to ensure a given 30 accuracy
of control over a long tinme. In addition, 3due to the bias of the springs,
the operation of the second actuator is not very efficient since the force
generated by neans of the solenoid nust conpensate the spring forces. In
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Advantageous embodiments are defined in the dependent claims.

20 The clutch is designed for coupling a car door of an elevator car with a landing door of an
elevator system, wherein the car door is movable with respect to the elevator car by
means of a first actuator. The clutch comprises at least one coupling element and a
second actuator. The coupling element is movable with respect to the car door between a
first position and a second position by means of the second actuator such that the

25 coupling element engages with the landing door, when the elevator car is within a landing
zone and the coupling element is moved towards the second position, thereby
establishing the coupling of the car door with the landing door.

According to the invention, the second actuator is a linear motor.

30
In this context, the term “linear motor” designates any motor comprising a motor primary
and a motor secondary, wherein the motor primary and/or the motor secondary are
movable in one dimension with respect to each other under the influence of a traveling
magnetic field provided by the motor primary and acting on the motor secondary.

35



second actuator. The coupling elenent is novable with respect to the car
door between a first position and a second position by neans of the second
actuat or sumhi4rhat the 25 coupling el enent engages with the | andi ng door,
when the elevator car is within a landing zone and the coupling elenent is
noved towards the second position, thereby establishing the coupling of
the car door with the | anding door. According to the invention, the second
actuator is a linear motor. 30 In this context, the term"linear notor"

desi gnates any notor conprising a notor primary and a notor secondary,
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di mension with respect to each other under the influence of a traveling
magnetic field provided by the notor primary and acting on the notor
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control | ed on redquérebragéhsspaiceknown technol ogi es. Therefore, any m)verrent of
the coupling elenment of the clutch in accordance with the invention can be
controlled with high precision. On this basis, the clutch can be operated
wi t h hi gh rel iThkeipositign and thw tnbtidroaf the niwabile parts of a linear motor and the force

15 provided by the linear motor can be precisely controlled on the basis of known
technologies. Therefore, any movement of the coupling element of the clutch in
accordance with the invention can be controlled with high precision. On this basis, the
clutch can be operated with high reliability and with low noise.

20 - |If electric power is not supplied, the motor primary and the motor secondary of the
linear motor can be easily moved with respect to each other with low friction, for
example by hand. This makes it easier to install the motor during the assembly of the
clutch and simplifies manual operation of the clutch during power failure.

25 In one embodiment of the invention, the motor primary is arranged at the car door and the
motor secondary is arranged for force transmission to the coupling element. Alternatively,
the motor secondary may be arranged at the car door and the motor primary may be
arranged for force transmission to the coupling element.

30 In another embodiment of the invention, the motor secondary is linked to the coupling
element by means of a first pivot and the motor primary is rotatable about a second pivot
being stationary with respect to the car door. Aiternatively, the motor primary may be
linked to the coupling element by means of a first pivot and the motor secondary may be
rotatable about a second pivot being stationary with respect to the car door. In particular,

35 the coupling element may comprise two vanes which are connected by means of a



20 - If electric power is not supplied, the notor primary and the notor
secondary of the linear notor can be easily noved with respect to each
other with |pawrgriction, for exanple by hand. This nmakes it easier to
install the notor during the assenbly of the <clutch and sinplifies nanual
operation of the clutch during power failure. 25 In one enbodi nent of the

i nvention, the notor primary is arranged gt the car door and the notor
secondary is arranged for force transm ssion to the coupling el ement.
Alternatively, the motor secondary nmay be arranged at the car door and the
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the car door. Alternatively, the notor primry be linked to the
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rot at abl & aRfigh cANRREEGN & resnéfahtmhém aaa%b@&%ylon%wed espect to the car
door. In particular, 35 the coupling el enent onprise two vanes which

are connected by neans of a |P1473 5 novabl e Ilnkage such that the vanes
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contact of the vanes Ing door. In eac case, rst pivot
may be arr atig@gcempameng drakings, iorwhigh:one of the vanes. On th| s basis, it is
possi ble to establish a connection between the |linear notor and the
coupling elenent, 5 which connection is resistant to wear and, therefore,

| ong- | i vHd. Fign1t hie afvigéw ofva slytchgn efeordanteavitholbie inventiorof t he i nvention are
described in conjunction with the acconpanying drawi ngs, in which: 10 Fig.
1lis aviewof a clutch in accordance with the invention; Fig. 2 is a view
of the cl utEig. 2f iFiagiievt of thelohuich of FEg.di, ftdkenemb diftarenigerspeetive, iee diuteh beingei ng

arranged at a car

| andi ng door; ed%relgscggg%ﬁgarvvdgﬁé Ae? 931%’8%8015]1 %Ie]n%ﬂ% %&Eé?g?ar@%;e
line I'11-111; Flgdoot s a view of the clutch of Fig. 2, taken in a

di fferen{5 perspective, the clutch not

Fig. 3 is a view of the clutch of Fig. 2 taken on the line llI-1Il;

Fig. 4 is a view of the clutch of Fig. 2, taken in a different perspective, the clutch not
being engaged with the landing door, and
20
Fig. 5 is a view of the clutch in accordance with Fig. 4, the clutch being engaged with
the landing door.

In Fig. 1-5, a clutch 10 for coupling a car door of an elevator car with a landing door of an
25 elevator system is shown.

Referring to Fig. 1 and 2, the clutch 10 comprises a support 11. At support 11, all
movable parts of the clutch 10 are arranged:

30 - acoupling element 20 which consists of two vanes 21, 22 being arranged in parallel
and a linkage 25 connecting both vanes 21 and 22,
-~ a linear motor 40 which comprises a motor primary 41 and a motor secondary 42,
- aclamp 43 for connecting the motor primary 41 pivotally about a pivot 46 with support
11 and



bei ng engaged with the | anding door, and 20 Fig. 5 is a view of the clutch
I n accordance wwth Fig. 4, the clutch being engaged with the |andi ng door.
In Fig. 1-5IP14781 utch 10 for coupling a car door of an elevator car with a
| andi ng door of an 25 elevator systemis shown. Referring to Fig. 1 and 2,
the clutch 10 conprises a support 11. At support 11, all novable parts of
the clutch 10 are arranged: 30 - a couplifig el enent 20 which consists of
two vanes 21, 22 being arranged in parallel and a |linkage 25 connecting
both vanes 21 and 22, - a linear notor 40 which conprises a notor primry
41 and a noton lewr@sdans ead of whigh is compeated with thromatsr seeendaned 21pivotallypatiavdhr y

41 pivotally abay H5§n9'a}48t‘hﬁ1§nd"b%ﬁg?ﬁr%9{etd M%lﬂﬂgﬁ%bgl‘w?’ 6 - a lever 28,

one end of which i'sS connec tor secondary 42 pivotally about
pi vot 45 and anot her end being connected with |inkage 25. The |inkage 25
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and 22 and élbmenn2nisCohngcted &R fHesvangd 2aafd 22 p‘@tanyabpambdtelzwgaﬂderhe
connecti el enents 26 and 27 can synchronously rotate about the pivots 26
“and 27' 9 (/&8 %ﬁ ely, t her eby keeping the vanes 21 and 22 in 15 parall el
and changi ng the di stance between the vanes 21 and 22. The lever 28 is
rigidly cougggd to the connectin 27. As indicated in F

el enent . 1 and
the pivots kgge 2 Q%aﬁrangze;d sucgfhat?@vanes 23 and £2andthe connecting glements
26 and 27 form a parallelogram. The connecting elements 26 and 27 can synchronously
rotate about the pivots 26’ and 27', respectively, thereby keeping the vanes 21 and 22 in

15 parallel and changing the distance between the vanes 21 and 22.
The lever 28 is rigidly coupled to the connecting element 27.

As indicated in Fig. 1 and 2, the pivots 26, 26", 26'™, 27'. 27", 27", 45 and 46 are
20 arranged in parallel. All pivots may be provided with a wear resistant bearing.

By means of a control unit (not shown), the linear motor 40 can be actuated, thus leading
to a linear movement of the motor secondary 42 with respect to the motor primary 41, as
indicated by an arrow 47 in Fig. 2. Since the motor secondary 42 is connected with the
25 lever 28 at the first pivot 45, the connecting elements 26 and 27 can be turned around the
pivots 26’ and 27’, respectively, by actuating the linear motor 40. In addition, since the
motor primary 41 is pivotally connected with the support 11, the motor primary 41 is
turned around the pivot 46 upon an actuation of the linear motor 40, as indicated by an
arrow 48 in Fig. 2.
30
The support 11 is provided with holes 12. Fastening means 13 may be passed through
these holes in order to fix the clutch 20 at a car door.

Referring now to Fig. 3, the clutch 10 is fixed at a car door 1 of an elevator car. The clutch

35 10 is arranged such that the vanes 21 and 22 are aligned parallel to the direction in which



20 arranged in parallel. Al pivots may be provided wth a wear resistant
bearing. By neans of a control unit (not shown), the linear notor 40 can be
actuated, tfmgzhgeading to a linear novenent of the notor secondary 42 with
respect to the notor primary 41, as indicated by an arrow 47 in Fig. 2.
Since the notor secondary 42 is connected with the 25 lever 28 at the first
pi vot 45, the connecting elenments 26 and 27 can be turned around the

pivots 26 'and 27', respectively, by actuating the linear notor 40. In
addition, since the notor primary 41 is pivotally connected with the
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distance between the rollers 31 and 32 is chosen such that both of the following
conditions are fulfilled:

— By actuating the linear motor 40, the coupling element 20 can be moved with respect
20 to the car door 1 to a first position, such that the vanes 21 and 22 do not touch the
rollers 31 and 32 (Fig. 2, 3 and 4). Under these circumstances, the coupling element
20 is not engaged with the landing door 5. Thus, the car door 1 is not coupled with the
landing door 5.

25 — By actuating the linear motor 40, the coupling element 20 can be moved with respect
to the car door 1 to a second position, such that the vanes 21 and 22 touch the rollers
31 and 32 (Fig. 5). Under these circumstances, the coupling element 20 is engaged
with the landing door 5. Thus, the car door 1 is coupled with the landing door 5.

30 Thus, by actuating the linear motor 40, the car door 1 can be caused to couple or to
uncouple with the landing door 5.

Fig. 4 and 5 show the clutch 20 for two different situations. According to Fig. 4, the motor
secondary 42 is arranged with respect to the motor primary 41 such that the coupling

35 element 20 does not touch the rollers 31 and 32. Thus, a coupling of the car door 1 with



- By actuating the linear notor 40, the coupling elenent 20 can be noved
wWth respect 20 to the car door 1 to a first position, such that the vanes
21 and 22 dw14d8 touch the rollers 31 and 32 (Fig. 2, 3 and 4). Under these
circunstances, the coupling element 20 is not engaged with the | anding
door 5. Thus, the car door 1 is not coupled with the |anding door 5. 25 -
By actuating the linear notor 40, the coupling el enment 20 can be noved with
respect to the car door 1 to a second position, such that the vanes 21 and
22 touch the rollers 31 and 32 (Fig. 5). Under these circunstances, the
coupl i ng el Gedandigndics Sdagabﬁ:labliahem Bytmeovimgtherrgotdosecobdary2stowaids tear door

1 is couple ) ' w
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not toucls td:rmpﬁmlg tlemznB20 anudPthe Tolless (Fig cR)ulpl thadptief cadey an)Uplth@pdsf tHe igart h

| P1473 8 th 00r 5 is_not bllshed By novi ng the notor
secondary 4 bﬁge?q@ngc%ct%lsl 'H§® t@ﬁ' ft 20 and, thereby, turning the

not or pri mary 41 around the pivot 46, the vanes 21 and 22 are noved within
a plane par t he di re n, 7 of no of t ev ar and the
G 5t ance. bel M@t Fgk hE Srovided niar prt PListaion whrticarhres Hied WS o8 i ng
elh enent 20 Itrmtstmmhcbrl'tOntaDUiramSn(aEllrgilca@d byan:ahewluaﬁge4 afadSethud caosipg theg of
t he car
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limits in tiecdipd éaﬂé@d hi}irhééﬁsl mh@meaamow@tmwhun arcodplir)ofithe Ehrdooft1and
5, thus causjng the 10 di stance b%eween rollers 31 and 32 to change. In

this case, Wt émﬂ'n%qiﬁ’qr@ igestaglished) s shif cap b used denfostreling @ mRcHARISHY
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door 5 is establisShed. This s can be used forf controlling a nmechani sm

for | ocki ngUHeRkINgthe $ALEarHcanhke sasrled g thesevtch, theimgohgpisin beinchactuatad 8 f or
| ocki ng gndhalineath&eKatg the car door 1 can be coupled to the clutch, the
mechani sm bei ng actuated by 15 the |inear notor 40.

If a coupling of the car door 1 with the landing door 5 is established, the landing door can
be opened or closed by means of the actuator 2.

20 The linear motor 40 is a tubular linear motor. The motor primary 41 comprises windings
for providing a traveling magnetic field. The motor secondary 42 is a tube in which are
disposed permanents magnets of circular section, for example made of Neodynium-Iron-
Boron magnetic material. Such a tubular linear motor is a simple, low cost, low noise and
highly reliable device to drive the clutch. Its motion and force can be precisely controlled,

25 in contrast for example to a simple solenoid which would lack those features.

Of course, linear motors of another kind are appropriate for actuating the clutch.

The clutch 10 may be modified within the scope of the invention. Instead of connecting the
30 linear motor 40 with the linkage 25, the linear motor 40 may be connected with one of the

vanes 21 or 22. Furthermore, the motor secondary may 42 be pivotally connected with

the support 11 and the motor primary 41 may be connected with the coupling element 20.



If a coupling of the car door 1 wth the | anding door 5 is established, the
| andi ng door can be opened or closed by neans of the actuator 2. 20 The
linear notojp4493is a tubular linear motor. The notor primary 41 conprises
wi ndings for providing a traveling nmagnetic field. The notor secondary 42
Is a tube in which are disposed permanents nmagnets of circular section,
for exanpl e made of Neodyni um|ron- Borongmagnetic material. Such a tubular
| inear notor is a sinple, low cost, |low noise and highly reliable device
to drive the clutch. Its nmotion and force can be precisely controlled, 25

I n contrastciamms exanple to a sinple sol enoid which would | ack those
features. O course, linear notors of another kind are appropriate for
actuating the clutch. The clutch 10 nay be nodified within the scope of the
i nvention. Instead of connecting the 30 linear notor 40 with the |Iinkage
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Furt hernore, the notor secondary nay 4 e pivotally conne
support P1 and ¢Bateforvstendri nary 41 may be connected with the coupling
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an elevator car wth a oor evat or system erein
the car door (1firstactyatori@).e with respect to the elevator car by neans of a

first f uat - g :
el enent. (20) _ariexudBogboinGtkitg PiestaRe csupifia erhéiiRoo UM £aiBht Blhyotor,
movabl e wi t h r esharein the cobming stentkrd (2Q) 19 mboatie with cespsct forthe caoddariibn and a
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mot or (40). 2. sdeendpositidn,itmerabgestdblistinguhd boupling of the cahdoe (1) with the
landing door (5),
15 characterized in that
the second actuator is a linear motor (40).

2. The clutch in accordance with claim 1, wherein
the linear motor (40) comprises a motor primary (41) and a motor secondary (42)
20 and
the motor primary (41) is arranged at the car door (1) and
the motor secondary (42) is arranged for force transmission to the coupling element
(20).

25 3. The clutch in accordance with claim 1, wherein
the linear motor {40) comprises a motor primary {41) and a motor secondary (42)
and
the motor secondary (42) is arranged at the car door (1) and
the motor primary (41) is arranged for force transmission to the coupling element
30 (20).

4.  The clutch in accordance with claim 2, wherein
the motor secondary (42) is linked to the coupling element (20) by means of a first
pivot (45) and the motor primary (41) is rotatable about a second pivot (46) being
35 stationary with respect to the car door (1).



the linear notor (40) conprises a notor primary (41) and a notor secondary
(42) 20 and the notor primary (41) is arranged at the car door (1) and the
not or secon@qﬁyg(ﬂ) is arranged for force transmi ssion to the coupling

).

el enent (2 5 3. The clutch in accordance with claim1l1, wherein the

| i near notor (40) conprises a notor primary (41) and a notor secondary (42)
and the notor secondary (42) is arranged gt the car door (1) and the notor
primary (41) is arranged for force transmssion to the coupling elenment 30
(20). 4. The clutch in accordance with claim 2, wherein the notor secondary
(42) is linked > j I oo means of a first pivot (45)
and t he m)t(g)'r p?&%P@ﬁ@%%ras'%rcgt atal ”(131 %%&H& second pivot (46) being 35
stationary w t hthessgiotprimaryi#8 ig inkeddo the(couplingralament (205by means pia tinst pivot
accordance with ' , ' ' | Srids t he
coupling el erren(t4%k %@r%ymé@g%&;éo@fi L&%?ﬁé?&%ﬁ?'g@ Ozﬂhé)éé%tondgsq%dﬁ@% gﬁr%
secondary (42) statioranawilbrespetidatheacareloont)pi vot (46) being stationary
with respect to the car door (1). 5 6. The clutch in accordance with one of
clainms 1-°5, wherein the coupling elenent (20) conprises two vanes (21, 22)
whi ch ar e c@nnethedutsh imaestsdarfceavithonehdf elaims it &g evhefedbihesaouhlingrelementd20pnes

rechani al - cont SRTPPEHE vISREET 28 W3Sl b iRRRT oL A oV inkage
clutch in accor@shsechihafthelvanes @1, 2tlere appebldavithtresmdchtoach atherdbai m 5,
e e, Sk o endrical boriBcl B ' vahE (31, B57 AR (2Tt BborBF ©
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7.  The clutch in accordance with claim 6, when appended to claims 4 or claim 5,
wherein the first pivot (45) is arranged at the linkage (25) or at one of the vanes (21,

22).

15



