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Prior art lifts have been provided with various locklng mechanisms for preventing
the lift cage door or the landing doors from being opened, when the lift 'cage is in motion
or beyond a landing. These prior solutions of the above problems have always

10 comprised a more or less complex separate interiocking mechanism for the lift cage door
and a separate interlocking mechanism for each landing , said interlocking mechanisms
being independently operated. In general various, fix cams, provided at each landing,
have been used, which act on movable cam roll, associated with the lift or vice versa, by
means of which the interlockings of the doors are released, so that the doors could be

15 opened.

The disadvantages of prior art are fhat it requires a great preeision in the
manufacture and mounting of the various components involved. Furthermore, the number
of members of the prior mechanisms is rather big, resulting in quite a high cest of
assembly for these parts. Further, the big number of precisionmade members implies that

20 .the locking mechanisms will become relatively sensitive to wear and dirt, leading to a
non neglectable cost of maintenance.

The object of the invention is to provide an interlocking mechanism of the kind
indicated above and in the preamble of claim 1, which avoids those above discussed
disadvantages, includes a significantly less total number of components than other

25 mechanisms for this purpose, is wear resistant, and may be produced at a lower cost than
before.

This object is solved according to the invention in a mechanism of the kind defined
in the preamble of claim 1, which comprises the features, defined in the characterizing
part of claim 1.

30 By these measures only one operating mechanism need be provided in the lift cage
for operating the interlocking of the lift cage and all interlockings of the landings (of

course, not all simuitaneously). Thus, the numiber of members involved may significantly
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detail. It should be noted that for the sake of clarity only those details, which are

10 necessary for the understanding of the principles of invention, are explained and
illustated in the drawings. In addition to this, the components involved are only

schematically shown, thus, the drawings are not machine drawings.

Figure 1 is a top view of the liﬁ interlocking mechanism of the invention, mounted
15  onalift cage and at landings, respectivély, several members being removed from these
elements, . _ ' -
Figure 2 is a side view, seen from line II-II in fig 1, of the components disposed on
the lift roof, and _
Figure 3 is a side view, seen from tine HI-IIl in fig 1, of the components provided
20 atalanding for interlocking and for release of the interlocking of landing door provided

at this landing.

Principally, the interlocking mechanism of the invention comprises two main parts,

one of which is attached to the lift cage 1, of which only a limited portion is shown, the
25  other of which is fixed at a landing.

The lift cage part consists of a linear actuator 2, fixed to the lift cage by means of
fittings 6. The actuator 2 comprises a cylinder and a piston rod 4, linearly displaceable in
the cylinder. In this case the cylinder has an electric drive motor, not shown, driving an
axially f!x rotatable nut, which engages the at least partly as a screw formed piston rod 4.

30 Of course, instead of an electriéally driven sbrew and nut mechanism, conventional
pneumatic or hydraulic cylinders may be provided as actuators. The motor is actuated by

a sensing and control system, not shown, which will sense when the lift cage is at rest at
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doors, as rod 8 (cf. Fig 2), the locking rod 8 and the L-member bemg guided in a fix guide 16,
designed in correspondence to these components. The locking rod 8 is additionally
5  guided at one end in a bush 22, attached to the lift cage, so that it is axially displaceable

_ in parallel to the roof of the lift cage 1.
| The end 5 of the locking rod 8, situated at the the operating member 2 is tapered for
facilitating the insertion thereof into a recess or an opening in a securing plate 11 for the
lift cage door. Additionally, at a middle portion of the axial rod 8 a radial shoulder or
10  collar 23 is provided, serving as a seat for a coil spring 34, disposed on the axial lift
locking rod 8. the opposite end of which engages the guide bush 22 or the wall, into
which the bush is inserted. '
On the end of the axial rod 8, protruding from the bush 22 radially protruding,
towards the lift cage, an inclined angular arm 24 is provided, a cam roll being fixed,
15 rotatable about an axis 28. This axis 28 extends generally normal to the locking rod 8.
| One leg 12 of the _I.;member extends vertically upwards from the locking rod 8, so
that it will lie in the action line of the piston rod 4, the piston rod 4 thereby axially
displacing the L-member 10 and thus the locking rod 8 against the action of the spring
34. However, it should be noted that there is no fix connection between the piston rod 4
20 .and the L-member 10, the locking rod 10 being returned to its locking or start position by
the action of the spring 34, only.
The locking rod 8 conventionally cooperates with a securing plate 11, having an
open recess or bore. Said plate is in turn connected to a pivotable flap 21, whichin a
locking position prevents the lift door from being opened. In the release position of the
25  securing plate 11 the flap may be pivoted about the indicated pivots 15a and 15b to
release the lift door to permit the opening thereof. The locking of the lift door does not
constitute a part of the present invention, which may be carried out by any know;ln
manner and will of that reason not be-further discussed hereinafter. |
The end of the locking rod 8 is of course adapted to the recess or opening of the
30  securing plate 11, so that it may be inserted without any difficulties into a locking
_position in case of interlocking, the guidance of the insertion being facilitated by the

conically tapered end 5.
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parts, when the landing door“locking rod 32 is inserted in the recess or opening of the seéudng
plate 38, prevents a flap for the locking of the landing door 48 from being displaced from
the interlocking position. ’
Landing door locking rod 32 is displaceable, generally in paralel to the lift door
10 locking rod 8 and is guided at one end in a guide 37 fixedly attached to the landing and at
the other end in a bush 33 fixedly éonnected to the landing. A coil spring, disposed
between a fix shoulder 36 on the rod 32 and the bush 33, which serves as a retum spring
for the rod 32 to its start or interlocking position.
| The end of the axial rod 32, situated in vincinity of the bush 33, is provided with a
15  fix cam 30, connected to the end of the rod by a rigid arm 31, in such 2 manner that the
cam 30 is positioned in the path of motion of the cam roll 26 of the lift cage locking rod
8 (in its interlocking position, when the liﬁ cage moves upward]y or downwardly to the
different landings) at a longer distance from the lift cage 1 than the cam roll 26.
The interlocking mechanism operates as follows: when the lift cage has stopped in
20 aproper position at a landing, the position is sensed by sensing and control means. not
shown, which then activates the actuator 2 to displace the piston rod 4, from its retracted
locking position. The latter will act on thel L-member 10 so that this together with the lift
door locking rod 8 will be displaced to the left in fig 2. After a certain distance of
displacement the end 5 of the lift cage door locking rod has moved out from the recess or
25  opening of the securing plate 11, thereby releasing the interlocking of the lift cage door
and compressing the spring 20. In connection with the axial displacement of the locking
rod 8, the cam roll 26 will be displaced, as well, and engage the cam 30 of the landing ,
which, while compressing the coil spring 34, will be displaced to the left in fig 3, so that
finally the locking rod of the landing disengages the securing plate 38.
30 Thereby, the interlockings of the lift cage door as well as of the door at the landing
in question are released , said doors now being openable.

Preferably, sensors are provided, which sense and deliver signals to the control



one of which is attached to the |ift cage 1, of which only a linited
portion is shown, the 25 other of which is fixed at a | anding.

The.lift cag nsists of a linear actuator 2, fixed to t | e
by neans of @&a‘;&%-’lgét)ti ngs 6. The actuator 2 conprises a cyli ngg;%{%,ugg’bg
piston rod 4, linearly displaceable in the cylinder. In this case the
cylinder has an electric drive notor, not shown, driving an axially
fix rotatable nut, which engages the at least partly as a screw forned
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5 of'the landing door 48, the sensing roll 44 will engage a cam provided on the locking rod
32 for landing door. '

Thus, when the actuator has reached its end position, it will be indicated that the
locking rods have reached their opening positions, the power supply to the drive means
being interrupted. In case of power failure the piston rod 4 will maintain its reached end

10  position.

If the lift cage should move to another landing, first the doors must be shut and
interlocking occur, if power should be supplied to the drive means. When &e doors are
shut a start control means is actuated, acuator of the interlockings being activated in the
retraction direction. The compressed coil springs then will return the locking rods 8, 32,

15 as the return movement of the piston rod 4 permits their retumns, so that they will engage
their respective securing plates 11, 38. The sensors 17, 42 are arranged so that they will
deliver signals to the control equipment of the lift, when this situation is present, the
control equipment activating the drive means so that the lifi cage 1 moves. Further it
should be noted that the securing plates 11, 38 also serve to prevent the locking rods

20  from returming. if the actuator of any reason has returned and the respective door is open.

In addition to the above listed advantages of the interlocking mechanism, including
amongst other things less sensivity to wear and positionings, the easy possibility of
opening in emergency situations should be mentioned. As should be realised, the locking
rods are displaceable against the action of the springs 20 and 34, without need of

25  activating the actuator 2. _

Further it almost goes by iself that the cam 30 of the landing only has a limited
vertical extension and that it is positioned within a limited, allowable opening area in the

height direction between the lift cage 1 and the landing.
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10 2. An interlocking mechanism as in claim 1, charaterized in that said actuator

means (2, 4) axially displaces a locking rod (8) of the lift cage, compriséd in the
interlocking of the lifi cage, generally horizontally out of engagement with a lift cage
locking means (11) and in that the locking rod (8) of the lift cage is disposed to cooperate
with and displace a landing door locking rod. being provided at each landing axially and

15 displaceabie in parallel to the l_ocking rod (8) of the lift cage, out of engagement with a
landing door locking means (38), provided at each landing, when the lift cage (1) is at
rest at the respective landing. '

3. An interlocking mechanism as in claim 2, characterized in that locking rod (8)
of the lift cage and each landing locking rod (32) are biassed by fespective springs (20

20  and 34, respectively) towards the interiocking position.

4. An interlocking mechanim as in any of claims 1-3, characterized in that each
landing door locking rod (32) is rigidly connected to a landing cam (30) provided at each
landing, and which is displaceable together with said rod and which may be displaced by
the locking rod (8) of the lift cage for bringing the locking rod (32) of the Ianding door

25  out of engagement with the locking means (38) of the landing door, when the lift cage (1)
is in its rest position at a landing.

5. An interlocking mechanism as in claim 4, charaterized in that the landing cam
(30) extends vertically over a limited, allowable area, only , wherein it may be displaced
by the locking rod (8) of the lift cage. o

30 6. An interlocking mechanism as in claim 4 or claim 5, characterized in that the
end of the locking rod (8) of the lift cage remote from the lift cage locking means (11),

carries a roll (26), which is brought into engagement with the landing cam (30) for
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pi votabl e flap 21, whi c m s L ROcki ng’position prevents the lift door

from bei ng opened. In the rel ease position of the 25 securing plate 11
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may be carri ethedift cdge daoy: known manner and will of that reason not be
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8. An interlocking mechanism as in claim 7, characterized in that the actuator (2,

4) for providing the operating movement is a linear actuator.
9. An interlocking mechanism as in ciaim 8, characterized in that the actuator (2,
10 4)is electrically operated. |
10. An interlocking mechanism as in claim 9, characterized in that the actuator (2.
4) comprises a screw and nut mechanism, the screw being linearly displaceable for
displacing the locking rod (8) of'the lift cage. | |
11. An interlocking mechanism as in claim 8. characterized in that the actuator is

15  ahydraulic or pneumatic cylinder.
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means (2, 4) whxch in a single operanonal movement may release the interlocking

(8, 11) of the lift cage door as well as the interlocking (32, 38) of the landing door

characterized in that the actuator means (2, 4) is disposed to axially displace a lift cage

10 door locking rod (8), comprised in the interlocking of the lift cage door, substantially
horizontally out of engagement with a lift cage door locking means (11) and in that the
lift cage door locking rod (8) is disposed to cooperate with and displace a landing door
locking rod (32), provided at each landing, and axially displaceable in parallel to the
lift cage door locking rod (8), out of engagement with a landing door locking means

15  (38), provided at each landing, when the lift cage (1) is at rest at a respective landing.

2. An interlocking mechanism as in claim 1, characterized in that the locking rod
(8) of the lift cage door and each landing door locking rod (32) are biassed by res-
pective springs (20 and 34, respectively) towards the interlocking position.

- 3. An interlocking mechanism as in claim 1 or claim 2, characterized in that each

20 landing door ldcking rod (32) is rigidly connected to a landing cam (30), provided at
each landing, and which is disposed to be displaced by the locking rod (8) of the lift
cage door for disengaging the locking rod (32) of the landing door from its engagement
with the locking means (38) of the landing door, when the lift cage (1) is in its rest
position at a respective landing.

25 4. An interlocking mechanism as in claim 3, characterized in that the landing cam
(30) extends vertically over a limited, allowable area, only. wherein it may be
displaced by the locking rod (8) of the lift cage door.

5. An interlocking miechanism as in claim 3 or claim 4, characterized in that the
end of the locking rod (8) of the lift cage remote from the lift cage door locking means

30 (11), carries a roll (26), which will be engaged with the landing cam (30) for displacing

the respective locking rod (32) of the respective landing out of engagg_x_n_ ith the
R ST SHEET
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for displacing the locking rod (8) of the lift cage door.
10. An interlocking mechanism as in claim 7, characterized in that the acwator is a

hydraulic or pneumatic cylinder.
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t he interl ocking 5 of the | andi‘lg—taor 48, the sensing roll 44 will
engage a cam provi ded on the | ocking % 32 for |anding door.

n

Thus, when the actuator has reached posation, it will be indicated
that the | ocki ng rods ; ‘their gggning positions, the power
supply to the drive nmeans o i Ny¥ek ruptddf In case of power failure
the piston rod 4 will maintar T TRI[TCP Pen N
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10 = position. If the lift cage should nove to another |anding,
fifst the doors nust be shut and i nterlocking occur, if power should
be supplied tygolhBefls! V€ nMeans. When the doors are shut ap, éﬁ%am:ﬂn
control neans I's actuated, acuator of the interlockings being activated in
t he retraction direction. The conpsggsed coil springs then wll
return the | ocking rods 8, 32, 15 as the ge venent of the piston
rod 4 permts their returns, so that they W} ¢gnghge their
respective securing plates 11, 38. The sensar 47,1 42 are arranged so that
they will del i ver si cont gqui pnrent of the lift, when
this situation is present,jthe cantt ol Equi pjrent activating the drive
means so that the lift cage 1 noves. FUrfhe shoul d be noted that
the securing plates 11, 38 rve tjonpr he | ocki ng rods 20 from
returning. if the actuatorjjof anyjreasgnih urjned and the respective.

—+

door is open. I n addijfti on.| the] aove |isted advant ages of
the interlocking nechanignpj i ncl udi ng fgst ot her things |ess
sensivity to wed! and posiltli oningg, thq easy jpogsifbility of openi ng
in emergency sitlations shidu*d be|nentijonedi shoul d be realised, the
| ocki ng rofls are di gjgl aceable agdi nst agtion of the springs 20
and 34, wi thout need of 2 actiyating the latfor 2. - Further
it alnost goes by iselfthgt _the ¢am 3( of fthe lfanding only has a limted
vertical extension and it is poshtlioned wi ghijn a Iimted, allowable
opening area in the Ret-ght—eH r egtfi on ogt weernp the |ift cage 1 and the
| andi ng. - _ _ |
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6 ° CLAI M5 1. An interlocking mechanismfor an el evator with
a lift cage having interl ocking (8, 11) of the lift cage door and« . .
with a Iandiq? door at each | anding having interlocking

| andi ng doo™Q¥%20788)  said interlockings (8, 11; 32, 38) bei rfé:Tl’sngﬁ’(?H?an
posi- 5 tions, when the |lift (1) cage is noving or is beyond a |anding,
and bei ng releaseable when the by@t cage (1) is at rest at a

| andi ng, sai Trl:L,llalll ST L,u1|p|ﬁ ~ Tg—amactuator TEATIS (2 4) which in
a single ope y—r-el-ease—thRg—-Rt-eroeikHg (8, 11) of

the 1ift cagé door as well as the injerlockirg (32, 38) of the Ianding door
characterized in that the actuator npans (2, 4}—+e—d&spe&ed to aX|aIIy
di spl ace a lief t cage
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1y o Locki g, oo (), hammmlnm mmrtzagzgz;gat ool Tﬁtg%%éem R

dopr | ocking.-nmeans (11) and in tthat the s * ft cage door locking ro

(8) is disposed to cooperate wi th and dlsplace a | andi ng door | ocki ng
rod (32), provided at each |anding, and axkally di spl aceable in parallel to
t he lift cage door locking rod (8), out of engagenent with a | anding
door | ocki ng 15 (38), provided at each |landing, when the lift cage
(1) is at re al a respective | andi ng. 2. An interl ocking

mechani sm as i n, Aminterfockidpmactianisn? fist dn'elévatér Witk allife 5@%&@@ interlockif ) of
the lift cage door and each |anding door |ocking rod (3 are bi assed

res- péls tlily ef Serlifh gage( duprand vaith a landing-doorak pach landing having mterlockmg
i nterl ocki s | | 1
o ol i m 2. e 1adiRE der 43, 3 aid BrrelSsRingg 7 110 Fo SR ViR b ok bodb)

rigidly NN§&se r @%‘lag and
whi ch i scyél sposegd{eg t%eeh Rg%)%cegg by%orﬁ&é’f)ﬁ(ggrl%igm(% ang];%@%i% te ke,

cage doortfowhch ﬁmtrlgagagug(blohsiadmsﬂatmganz::i,gﬁ%% nﬁ:\haniml k:oam;jc1 r:gggdn(acmhm toutmhl ts
engagenen .Qcki means 0 e |an oQr en the
Pt eage ( 1eps Cndh i IgIe ppRrAkonal mavemenLuaY eleass am!ﬂfkmgs

4. A terl

ol L AT G RGBSR (2! 28501 R bl
only, wherei thﬁeﬁzed)h that thedactyrtocmeans)(2 Upis disposedtor a)da.ll)Bahspfacé A difl caige

cage door. An interlocking mechanismas in claim3 or claim4,
char act ebQ Zeromoql%g red,(8), comprised in the interlocking of the lift cage door, substantially

horizontally out of engagement with a lift cage door locking means (11) and in that the

lift cage door locking rod (8) is disposed to cooperate with and displace a landing door
locking rod (32), provided at each landing, and axially displaceable in parallel to the
lift cage door locking rod (8), out of engagement with a landing door locking means
15 (38), provided at each landing, when the lift cage (1) is at rest at a respective landing.
2. An interlocking mechanism as in claim 1, characterized in that the locking rod
(8) of the lift cage door and each landing door locking rod (32) are biassed by res-
pective springs (20 and 34, respectively) towards the interlocking position.
. 3. An interlocking mechanism as in claim 1 or claim 2, characterized in that each
20 landing door locking rod (32) is rigidly connected to a landing cam (30), provided at
each landing, and which is disposed to be displaced by the locking rod (8) of the lift
cage door for disengaging the locking rod (32) of the landing door from its engagement
with the locking means (38) of the landing door, when the lift cage (1) is in its rest
| posifi_on at a.respective landing. ' .
25 4. An interlocking mechanism as in claim 3, characterized in that the landing cam
(30) extends vemcally over a limited, allowable area, only, wherein it may be
displaced by the lockmg rod (8) of the lift cage door.
5. An interlocking mechanism as in claim 3 or cldim 4, characterized in that the
end of the locking rod (8) of the lift cage remote from the lift cage door locking means
30 (11), carries a roll (26), which will be engaged with the landing cam (30) for displacing
the respective locking rod (32) of the respective landing out of engagement with the
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| gndi ng cam (30) for di spl aci n the respective locking rod (32) o
t he respective | anding out of engagenent with the

7 -l ocking nmeans (38) of the |anding™door upon displacenent of the
I ocking rod (8) of the lift cage door. 6. An interl ocking

mechani sm afeckingavana(38) éf the 1dnding 866Y Gssnadisplactnidnt ob die Tobking rod (&)Céfttﬁé or
means (2, 4) is operate by a not or and activated by sensor nmeans, which 5

senses t he bfigagpdoet.e opening position of the [ift cage at a Iand| ng.

7. An interl o%lﬁgmr{grtfoc ni sm a]s L m%?ﬂanﬁ%f&ahﬂsafger zed, in EI ttha{tqge

act uat or
actuator means (2, 4) is operated by a motor and activated by sensor means, which

5 senses the appropriate opening position of the lift cage at a landing. -
7. An interlocking mechanism as in claim 6, characterized in that the actuator
means (2, 4) for providing the operating mdvemént is a linear actuator.
8. An interlocking mechanism as in claim 7, characterized in that the actuator
(2, 4) is electrically operated. | |
10 9. An interlocking mechanism as in claim 7, characterized in that the actuator
(2, 4) comprises a screw and nut mechanism, the screw performing a linear movement
for displacing the locking rod (8) of the lift cage door. _
10. An interlocking mechanism as in claim 7, characterized in that the actuator is a
hydraulic or pneumatic cylinder. |
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(57) Abstract

An elevator interlocking mechanism, having interlocking of the elevator (1) cage door and interlocking of each landing door (48),
comprises operating means for releasing the interlockings when the elevator cage (1) is at rest at a landing. In this case the elevator cage
interlocking comprises an elevator door locking rod (8), which in a locking pasition engages a lock pin (11), which prevents the elevator
cage door from being opened, each landing interlocking including a comresponding landing door locking rod (32), which in a locking position
engages a locking pin (38), which prevents the landing door from being opened. Thereby, the locking rods (8, 32) are jointly operated by
a single operating means (2, 4) in such a manner that the operating means at a proper landing position displaces the elevator locking rod
(8) from its locking position, this locking rod (8) in tum displacing the landing door locking rod (32) from its locking position by means
of a cam (30) rigidly connected 1o said lanter locking rod (32).




