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ELEVATOR DOOR SYSTEM

(,’7

_BACKGROUND QOF THE INVENTION
Field of the Invention

This invention relates to an elgvator door system, and
more particularly to an elevator door system in which a
landing door is opensd or closed in one unit with a car

door.

Déscription of the Relatad Art

- A conventional elévatof ent:ancé is gehera;lv composed

.of jamb,.a car door, a landing door and others. Tneucar

‘door and the landing door are in such a relation that the
car door unlocks the_lookihg of the landing door snd is
coupled with the landing_dqor when an alevator_car lands a
1anding'floor and thus,.the landing door opens/closes )
Jointly with the openinglclosing motion of the car door.

. One example of a convontional elevatcr door system

" composed of a landing door and a car door will be described
in the following referring to the drawings. Hereinafter,tha

car door and the landing door at one side only will be
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described unlegs.othérwiée,deScfibed. #igs._g and 10 show
thé backs of a car door 4 and a landihg'dOQr 1 when doors 4
- and 1 are‘closad, respebtively. In Figs. 9 and 10, eéch of
landing doors 1 is Kept logked by a locking lever 3 of'é
lockiﬁg dévice 2 when it ié kept clbsed. When car doors 4
are réspeétiVely coup;éd with laﬁding doors 1, a retiring
'-camls_at the car door side provided.on the end of a car
 frame 5 operates to unlock the locking of landing doors 1}
An unlocking rollér 9 is provided at an end of a header
case 7 of landing doors 1;cbrrésponding to fhe position of a
bow 8 of retiring cam 6. A shaft 9B is provided'in header
case 7. ﬁnlocking roller 9 is attached at ona'end of éhaft
9B via a lever Oa. Unlocking levers 3 aré'attaqhad to shaft
9B and two positionms. -When unlocking roller 9 is'pushed-bv
bow 8 of retiring cam 6, shaft 9B is rotated and theréby-the
Iockin§ of landing dooré 1 byllocking levers 3 is.unlocked._"
Fig. 11(a) shows the locked state of retiring cam 6 and
.1anding door 1 when landing door 1 is closed and the car is
traveling, while ?ig. 11(b)_shows the unlocked state of |
ratiring cam 6 and 1énding door 1 when landing:door'l is
'_ opened. | | _-. o
| | Locking'héchanism of iending door 1 is in thé
-COnstfuction'as described below. When landing door 1 is
closed and the déf'is tréveling, retirihg can 6 is in such a
state wherein bow 8 has been retracted by lifting a':dd 11

by e#citing a solehoid {an electromagnet) 10; as_shown in
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Fig. 11(e)Iand in a chain &ouble-dashed line in Fig.'s
When the car lands, solenoid 10 of retiring cam 6 is
_released according to a command from a controller (mot
shown). and thereby rod 11 is pushed downward by a spring
12A and blow 8 is pushed forward by the rotation of link 128
~as shown in a continuous line in Figure 8. Then, unlocking |
 ro11er 9 of landing.door 1 is pushed by bow 8 as shown in
.Fig. 1i(b), shaft 9B is rotated counre:clockwise via lever
QA; and thereby lpckind lerer 3 which is restricting lending
door 1 from moving, is rotated to unlock the locking of
landing door 1. While ianding door 1 is kept open, bow 8
pushes continuously unlocking roller 9. |
* When a door closing command is given from the
'conirelier {not snewn), solenoid 10 is excited, rod 11 is
~ lifted and Bow 8 is retracted as shown in a chein double-
dashed line in Fig. 8. As being épp’lied with a force
constantly rotating clockwise in Fig. 11 by a return spring
. (not shown), locking lever 9 rotates and landzng door 1 is
thus locked as shown in Pig. 11(a}. '
| Landing door 1 is coupled with car door 4 by a.coupling
plate'iz of 1anding'600r 1 and'a coupling device 13 oflcar
door 4 as shown in Figs. 9 and 10. That is, when a GOOr
machine 14 provided on the gaf frame is operated, a lever 15
rotetes counterclockwiee, allink 17 ﬁith a pin 17A on car
freme 5 ueed as a sﬁpborting point is rotated via a rod 16,

‘and e_camfis which is made in one united body with a small
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link 18A rotates around the supporting point. Then, as a

lever 19 of coupling dev:ca 13 rotates ‘counterclockwise (in
case of coupling device 13 positioned at tha right in Fig.

9) a coupling roller 20 comes close to a stationary_roller

21, and thereby rollsrs 20, 21 oOuple car door 4 and landing

door 1 by putting coupling plate 12 between them
_ The conventional elevator door system constructed as
described above is capable of achieving-a stabilized high
paed door opening/closing, as the landing door panel and
the car door panel are respectively driven in the vioinity

of their centers of gravity. theroby_promoting the operating

- efficiency of an elovator, however, it has such problems as

described below.

As the retiring cam is installed at the end of the car

frame, the unlocking roller is also installed at the end of

the landing door,'and as a result, the bréadthwiSe size of a
hoistway becomes large. |

As the retiring cam is installed at the end of the car,
when installing and inépeoting it, there is a danger to work
while leaning out above the car.

Sinilarly, when installing the unlocking roller of the
landing door on every floor, it is dangerous as tha work
must be performed while leaning out of the oap or a
scoffold. | |

when the doorsEare kept,closed, the bow must be pulled
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up by exciting the solenoid and'fhgrefore,_powef consumﬁtipn
increases. | |

'_ The header cagse of the landing door becomes in
complzcatad construction and cost will become high.

As the bow and the unlockinglioller strike eaéh other
when unlockiné the locked 1andihg door, a large noise is
generated | | o

As a motor of the door machine is installed in a state
project;ng ovar the car, a wo=k1ng space around it is
narrow. In addition, there ig a danger that hand and fOOt'

may be caught in'by the 1ink levef ﬁhen,it rotates}

SUMMARY OF THE INVENTION

Accordingly, éne*quect of this invention is to provide -y
‘an elevator doof svstem wherein it is poséible_fo'save the
elevator installing spacé; :

Another object of this invention is”to prdvide an
alevator door system'having“a simple construction. _ '

8till snother'objeCt of.this_invention is to provide an
alevator door system‘which can be installed and adjusted

eaSilv.'

These and other objects of this invention can be
achieved by providing an_alevator'door system, igcluding a-'

landing door, a car door provided on a car, a latch device
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for locking the iandinq-dOOr_when the landing door ig
ciosed._ The elevator door évstem al#o inéludes a door
-locking device provided on the landing door dompdsed of &
.coupling plate fér cbupling with thelcar doo#, an unlocking |
'platé ﬁrovided in parallel with the coupling plate, and a
link coﬁnected between the cOuﬁling'plate and the uﬁldckiﬁg
plate for moving the unlocking plla'te toward the coupl_inb

' plate, The elevator door system further iﬁcludeé a first
'linkihglmechanESm for linking the door locking'device with
the 1atch device, and a coupling device provided on the car
door composed of a pair of coupling rollers for coupling the
car door with the landing door, when the car lands a landing
floor_aﬁd the door locking device is positioned between the
coupling_rollers. One of the coupling ;ollers 6f the
coupling device pushes'thé unlocking plate towa:d tﬁe
cOuplihg plate when'the-car lands the lanﬁing.floor. A
diSplacement of the unlocking plate causﬁd by'being'pushed
toward the cdupling plate by the link is applied to the
latch device through the first liﬁking mechanism. .Thé lateh
device unloqks the landing ﬁoor when the displacement of the
'unlocking plate is appiied. The_coupiing_dévicé couples,tﬁe
car door with the laﬂdiug dcor.by pushing.the door locking |
device between the couplinq rollers of the coupling dovice

- when the car lands the landing floor and after the landing
dqor is unlooked. and the car door and the landing door are

moved in one unit after the coupling device couples the car
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door with the landing door.

According to one aspéct of this invention, there can be
achieved by prcv:ding an elevator door system constructed as
dascribed below, | |

A latch is provided at the center above the landing
door for lccking the landing door when the landing door is
closed | _

A coupling device is provided on the car door in which
two coupling rollers_operato to come up tc each other
through a 1ink_mechanism.when a cam is rotated.

In addition,.an unlocking plate is provided on the
land:ng door. which is coupled with parallel links and is
restricted only to the parallel movement in parallel with a
coupling plate. The latch is connected to parallel links a
'via 8 connecting rod When this unlocking plate is pushed
'against the coupling plate bv coupling rollers of the
coupling device, the locked landing door is unlocked by the
latch. | | -

A door machine is covered with a ccver so that 1ts
upper plate is usabla as a scaffold. In add;t:on, a link
lever in the door machine is designed not to proaect out of

the cover when it is operated.

The Janding door is unlocked and is coupled with the

car door by holding the coupling plate and the unlocking
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plate with coupling rdlleis of the 6oupling device of the
- car door, and fhus. the landing door and the car.door are
opened/closed |

| Further, the cover of the door diving device eliminates
‘the possibility of hand and foot being caught by thae link

leéar and makes a WOrkind_space on the car wide.

BRIEF DESCRIPTION_OF THE DRAWINGS

A more complete éppfeciation”of the invention and many
of the attendant advantages thareof will be reédily obtained
as the same becomes better understood by reference to the
'following detailed description when considered in connection
with the accompanying drawings, wherein-

Fig. 1 is a front view of the back of a car door
é¢c0rding to én embodiment'of this invention when the car
‘door is closed; |

Fig. 2 is a front view of thé back of the car door
shown in Fig, 1 when the car door is opened;
| Fig. Jisa front.viEW-of the back of a landing door
according t0 an embodiment of this 1nvention when the
landing door is closed

Fig. 4 is a front view of the back of the Ianding door
-shown in Pig. 3 whan the landing door is closed:

Fig. 5A is a front view of a couplinq device of the bar.

door according to an ambbdiment of this invehtion whén it is
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closed; . _
Fig. 5B is a front view of the eoupliﬂg device of the
.car door according'tb the ehbodiment of this invenfipd when
it is opened: |
Fig. 6A is a front view of a door locking device of the
: 1anding door according to an embodiment of this invention
when it is closed: _
- Fig. 6B is a view of_tha'door locking device shown in
Fig. BA in the diraction.of_an arrow X; _ |
| Fig. 6G is a front view of the door 1ocking'deviee of
 the landlng door according to the embodiment of this |
invention when it is opened'
" Pig. 6D is & view of the door locking device shown in
Fig. 6C in the diraction of.an arrow X:
Fig. 71 is an explanatory diagram showing a coupling
B opeéation of the car door and the landing door;
Fig. 8 is a side view of a conventional retiring cam
provided on a conventional car door, |
Fig. 9 is a front view of the back of a eonventional
car door when the car door is closed;
-Fig. 10 is a front view of the back of a conventional
landind door when the landing door is closed; and
Pig. 11 is an explanatory diagram shcwing an operation

of the retiring cam.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring now to the drawings, wherein like referahce

numerals designate identical or corresponding parts

throughout the several views, the -embodiments of this

: invention will be described below;

Hereinafter a coupling device and a door locking device

at one side only will be ‘described as they have been

" composaed syﬁmetricaliy against the left and right doors,

respectively, unless otherwise described.'

P. 013

Figs. 1 and 2 show respectively front views of the back

of a car door according to an embodiment of this invention

when the car door is closed (in Fig. 1) and is openéd {(in

'Fig. 2). _ ‘In Figs._l and 2, a door syntem of car. door 4 is

composed of a dOOr machine 14A composed of a motor and

reduction’mechanism, an output rod 16-connecting thereto, a
large link 17 for opeﬁing/closing;car door 4 and a coupling
device 13A for coupiing-wifh'lahding door 1, Doér machine -

14A is assembled by covering its mechanical portion with a

- cover 22 which is also used as'a'scaffdld. A lever 15A

rotates:around the center of'a.sprocket 14a but is ih length
that does not prbjecting upward ffom cover 22 used as a |
scaffold. | | o |

Coupling deVice 13A wﬁich-is provided to car door 4 is
in-sﬁch a c°nstruét;on as described below. Figs. 5A and 5B

show front views of coupling device 13A of car door 4

- 10 -
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_according to an embodiment of this Jnvention when it is
 .c1osed (in Fig. 5A) and it is openad (;n F;g. SB) In Pigs
5A and SB, coupling devica 13A is composed of a link A
having & pin 23a on a base scrawad to the panel of car door
4 and a link B which also has a pin 24a on the base, a link .
C which connects link A and link B via pins 26a and 27a, and
a spring 24. ' ) o | |
A rubber roller 20 is attadhed.to'tha ofﬁer énd of link
A via a pin 23b and, a ruhber roller 21B is attached to. the
other snd of link B via a pin 24b Spring 24 is connactgd
to the top of link A and restricts tha movement of two |
rubber rollers 20 and 218 in ‘the state wherein a follower 23
is kept pushed against a cam 18 by connecting link A and
link B, A small link 18A is'éonnectéd_to largé link 117.
Cam 18 connected to small'ljnkziaA in one united bodf | v
rotates on a pin 36a. Door couplihg“deviéé 133 is so
Omposed that small link 1BA is set at an 1nitial angle 91
(an angle when a door is closed as shown in Pig. EA}, and
when a door is opened rollers 20, 21B become in.the state es
ghown in Fig. 5B and small link is set at an angle §2 as
. shown in Fig. 5B. In_this embodiment, itlis deSigned.that
lever 15A, rod 16, .1ink 11'and.smail link 18A aﬁe 80
constructed .that angle 92 when a door is opened is always
smaller than initial angle ¢1. SO, when a door is opened,
fplloﬁer 23’touches'the'convex_port;on of cam 18, and

thereby rollers 20, 21B becomé in the position keeping a

. - 11 -
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distance therabetween as shown in Fig. 5B.

Figs 3 and 4 show respect:vely front views of the back
of a landing door according to an embodiment of this
invant;on when tha landing door is closed (in Fig. 3) and is

openad (in Fig 4). In Figs 3 and 4, 1anding door 1l 1s
opened/closed on a rail 39 provided on a stationary frame 37
at the building side while being suSpended from rollers 41 _
provided on a hanger' 40 at the upper part of landing door 1.
On the panel of landing door 1, a door locking device 25
‘coupled to coupling plate 12 in one united body is assembled
-to the panel, and further a closer 43 which is constadtly
applying a cldsing force to_the_panel of landing door d and
the lxke are prov;ded.__ | |

- Figs. 6A and 6B show front views of door lockang device

25 of landihg door 1 according to an embodiment of thisl
invention when it ié cloded (in'Fig;'GAl and it is opened
(in Fig. Gb). Furthermore, Figs. 6B and 6D show
respectivéiy views of Figs. 6 and 6C in'the direction of
arrows X. | _

Door locking davica 25 of landing door 1 is assembled 1

. to conventional coupling plate 12 in one un;ted body.

That is, as shown in Figs. 6A - 6D, links 26, 27
respectively rotate with pins 47, 48 used as supporting
points. which are erected on a base 46 of coupling plate 12.
Link 26 is in the V-shaped and its one end is projecting to

the right side of base 46 from the notch of the base 46. An

- 12 -
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QQiocking_plate 28 is attaéhed_to lihks_ze, 27 at supporting
point of links_és,lzzlvia rotéry pins 47a, 48a. Unlocking

| piate 28.15 a thin plﬁta and ié bent, for example, in the L~
shape to keep the stréhgth.; | |

A rod 29 ié connected to anothér supporting point 47¢c .
of link 26 via a ﬁracket 53 and the upper end of rod.29 is
connected to the rear §nd of a iatch 30. Latch 30 is |
constantly latched on.a’dopr lock 32 (a latch bracket) at
the landing.floor side by a tension spring 31 and balahce of.
gravity. N | .

_ As the end of létch 30 is kept latched on door lock 32.
(the latch bracket) of a switch box 56 when landing door 1
is closed, 1and1ng door 1 cannot be opened from the landing
floor side. The end of latch 30 is provided with a matal
‘pisce which short-circuits a door switch 57 when closing the
door, and é-car'travel 10).4 sighal_is sent to the controller
(not shown). When latch_so.has been lifted up by the
uniocking'mbtion'as shown in Figs. 6C and 6D, this signal is
not sent and therefore, the car canndf travel.

There is provided a rubbér.plate §8 adhered to coupling
plate 12 side by a bonding agént of a double-sided tape
between coupling plate.iz and'un;odking plate 28 thereby to
reduce noise'hhich is generated when both metallic plates of
coup;ing plate 12 ahd_unlocking plate 28 sfrike_eaqh_othEr.-

| coupiing‘plgte 12 and un;ockihg plafe 28 are in such

lengths that landing door 1 and car door 4 are able to’

-~ 13 -
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opan/ciosé_at a difference 1n:1evels of 1andingzﬁositions
between the 1andihg floor sni' and the car si11, which is
determined by regulations. | | | |

The length of rod 29 is adjustable by changing the nut
fastening positions at both ends or one end of rod 29 so as
to make 2 gap betwean coupling plste 12 and'unlqcking plate
28 to a proper dimension.

Hereinafter. the oberation of this elevatof door system
'descr:bed above will be described In Figs. 1 and 2, in
door machine 14A, the rotary power of a motor output shaft
2a is transmitted to link levers 15A, 15B via sprockets 14b,
'14a to rotate link levers 15A, 15B fixed on sprpdkaf l4a

_ counterclockwise when opening car doors 4. Wheh ciosing car
doors 4, link levers 15&, '15B are rotated clockwise from the:
'_state shown in Plg 2 : - : v

It is designad that lever 15a is longer than lever 15B,
or a weight (not shown) is attached to near the tip portion
of lever 15A, so as to génerate'a closing power when'c;osing
-car'dooﬁs 4. The plate of car dobr 4 is installed so that
rollers 16a rotate on a rail 17a fixed to car frame 5 and
rollers %0a, 90b are provideﬁ-bélow rail 17a, end tﬁe panel
is restricted to move oniy_in the horizontal diréction.

When door machine 14A of car doors 4 operates,'link
levers 15A,_153'rotate counterclockwise and pull rod 16 to
rotate large linklzi which'haé a suppofting point ila on car

frame 5. As a result, small link 1§A, which is connected to

- 14 -
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'cam 18 at a supporting point 36a on coﬁplihg,dovice 1332
.fixed to the panel-of car door 4,_rotates'to operate
coupling device 13A by cam 18, thus opening the panel of car
doox 4. When the panel of car door 4 opens, roilefs_zo, 21B
'of coupling device 13A movelto coma’neér oach'othei
according to.the movemeht of follower 23 of which position
~ is restricted bv cem 18. | | .

The panel of landxng door 1 is moved in the horizontal
d:rectzon only by rollers 41 over rail 39 and rollers 913,
91b under rail 39 along rail 39 of header case 7 on frame 37
fixed to a building, as shoﬁn in ?igs. 3 and 4. |

| When opening fhe door;.unlockind plate 28 is moved
laterally by roller 21B of coupling device iSA and is pushed
toward coupling p;ate 12; Then, links 26, 27 rotate
clockwisa around_respective.pins 47, 48 to pull rod 29
‘downward, and thereby latch 30 rotates to unlock Janding
door 1. |

' The ooupliog operétion'of car door 4 and landing door 1
will be described in the following referring to Fig. 7.

. Fig. 7(a) shows the operat:ng positional relation
between rollers 20, 218 of coupl:ng device 13A and door
lockinq device 25 when doors 1, 4 are closed and the car
passes. : o

When door machine 24A is operated, the panél.ot'car
door 4 first begins to move. interlockinq with this.

movement, roliers 20; 21B also move to come near each other,

- 15 -
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and then ralieb ZIB.of coupling device 13a at the central
side ot the entrance contacts unlockzng plate 28 and becomas
‘the state shown in F1g T(b] _

‘Further, when the penel of car door 4 isg opened. roller
'21B.pushee.unlocking-plate 28 against rubber plete 58 of
coupling plate 12 and_becomes the state shown in Fig. f(c),

wherein landing door 1 is nnlocked. This stete is shown in
Fig. 6C. - o

From this state,_the panel of. landzng door 1 is driven
in the opening direction by roller 21B and becomes the state
shown in Fig. T(b)'when docre 1, 4 are fully coupled.

‘Here, in Fig. T{d], a difference in 1eve1 (a gap) &

between the panels or car door & end landing door 1 becomes
smaller than a difference in level 4 when unlocked as shown

in Fig. 7(c). This is because the panel of landing door 1 _ o
of which pesition is restricfed by coupling roller 21B

catches yp to fhe panel of car door 4 as the velocity of

' coupling rcller 21B to the ground is larger than that of the

panel of car door 4 to the ground by ‘the operation of _

couplzng device 13A until doors 1, 4 are fully coupled.

Difference in level a can be freelv sat if the moving
ratios cf rollers 20, 21B are changed by changing the
lengths of ‘1inks A, B and C end,the position of pins 23e,

| 24a, 26a and 27a of coupling device 13A shown in Figs, SA -
~and §B. |

' As the panel of car door 4 is coupled with the panel of

- 16 -
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landing door 1 in ons united body in the state shown in Fig,

7(d). it becomes poesible to drive the panels of doors 1,.4-'

at a high speed during the subsequent opening operation.

Before becoming the state shown in Fig. 1(d); the panel of

“landing door 1 is in the unstable state, because it is
 within ‘the range of clearance between coupling.rollers ZO,

- 21B, so that it is not poss:ble to dr;ve the panels of doors

1, 4 at a high speed as the vibration of doors 1, 4 is
anticipated. |
- Figs. 2 and 4 show car door 4 ahd landing door 1 in the
fully opened state, ﬁespecfivelv.
~ The movement'of doors 1, 4 when they are.closed is

entirely contrary to the above-description, and doors 1, 4

are closed from the open state in the order ‘as shown in Fig.

_'I(d). (c}, (b), and tal

When doors 1, 4 begin fo_ciose. the panel of landing
doof 1 is pushed in the cldsing direction via coupling |
plate 12, o |

However, coupling plate iz-and unlocking_plate 28 are
kept pushed against'roller 21B at fhe cenfral eide of the
entrance aven when rollers 20, 213 begin to open near a
closing end 100 because a force shown bv an arrow F is
qonstantly applied to the panel of landing do0r.1 in the
door closing direction by closer 43. Therefore, even when
rollers 20, 21B are opened and becomes to the intermediate

state betweea Figs. 7(d) and (¢) in front of closing end 100

- 17 -

“This Sheet Has Been Replaced

P. 020



L REEEIVED @3/06 B4@.4B 1996 AT 533065‘! PAGE. 21 (PRINTED PABE 21) B 021

05-MAR.’ 96 {TUE) 16:41  BATCHELLOR KIRK & CO TEL:071 253 1214

of landiﬂg door 1, latch 30 is still in the stafé shown in

.Fig. sc wzthout striking 1ocking portion 32. After the
anel ot landing door 1 is fully closed (after it becomes
the state shown in Fig. !(c)), unlocking plate 28 ;s
1oweréd.'ahd_thereby the rear end of latch 30 is pushed

‘upward by rod 29 to fhe state shown in Fig. 6A and Fig.

| 7{b). As a result, the closing operation of 1anding door 1
is complated. car door 4 is fgrther driven and the closing
operation of doors 1, 4 is completed in the state shown in
Fig. 7(a). -

Door locking device 25 when doors 1, 4 are closed is in
the state as shown in Fig, SA. In this time, unlockzng
plate 28 functzons to rotate link 26 counterclockwise bv its
-own-waight, and therely unlock;ng plate 28 functions to push
rod 29 up to maintain latch 30 in the state where it is
latched on lock 32. Therefore, even if spring 31 is broken
latch 30 will never be put in the unstable state.

When the entfancé height and width énd the ceiling
height of-the car differ depegding.on customer's
specification, the heightfof door machine 14A may becdme
different and the_height of coupling dévice 13A may also
Tbecome difterenf. In this case, car door 4 can be comboséd
by méking the horizoptal distance betwaan'coupling rollers

. 20.“218 and'angle 6 of cam 18 in commoﬁ diménsions_and by
changigg the léngths_of large link 17 and rod 16, the

positions of the suppdrting points on link levers 15A, 15B

is Sheet Has Been Rei
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and- the positioh ef the supporfing point of car frame S,
etc. | | | | _ 
In this case, es'for landieg door 1, the width and

height of the panel of 1anding door 1 and the width of
hanger 40 are to be changed. At the same time, the 1epgth

- of rod 29 shouid be changed 50 as to set the center of
coupling plate 12 at the height equal te.the heights of

 rollers 20, 21B of coupling device 13A of car door 4.

Various merits as described below are derived from such

the construction as described above. It becomes possible to
make the adjustment and inspection of the interlock from the
center ebove the cai'er fremjthe_inside of the car, assuring
the safe work. The abolishment of the rétiring cam makés |
the migimum brea&fhwise dimension of a hoietway_Smelli' |
achieving the space saving. Energy coneumptioﬁ is saved as o
pawer COnsumption of the eiectroﬁagnet ef.fhe retiring cam
_is eliminated and wind sound caused by ‘the retiring cam is
eliminated. The header case_is 51mplified._reducing cost.

- The door locking device and its.contacte ¢an be inspected
fiom inside the car by opening the car doer, and safety is

thus assured.

"In the above-described embodiment, the elevator door
system is cemposed of center opening car deers 4 and center
opening landing doorsli, This invention is, however, not

limited to this embodiment. This invention cen be apblied

- 19 -
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to an elevator door system composed of a side opening car

door and a side opening landing door.

The prééant invantibn can simplify the_entranda door

and the locking device. improve reliability of the locking

. and unlocking, save the élévator spéce'énd facilitate the

installing and adjustment work.

Obviously, numerous modifiéations and variations of the
present invention are possible in light of the abova _
teachings. It is therefare to be understood that within the
scope of the appended Glaims, the invention may be practiced

otherwise than as spe&ifically described lLerein.

- 20 -
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1. An elevator door system, comprising:

tht is claimed is:

a landing dcor,
a car door prcvided on a car;
latch means for lock:ng said landzng docr when sald
'1acd1ng door is closed; _ |
door locking meahs provided on said landing'dOOr
compoeed of a coupling plate for coupling with said car
dccr, an unlocking plate provided in parallel with said
coupling plete. nd a link connected between said coupling
plate and seld unlocking plate for moving said unlocking
plate tcward said coupling plate, _
| first linking mechacism for 1lnkin§ said door locking
means with said latch means; and
coupling means'provided'on seid car door compcsed'cf a
. pair of couplingfrcllecs.for coupling'said car door withp
said landing door, when said car lands a landing flcor'and
said door lccking means is positioned between said coupling
rollers; ' | |
one ct said coupling rollers of said coupling means
pushing said unlock;ng plate toward said coupling plate
* when said car lands said landing £loor; o
a displacement cf_said unlocking plate caused by being

pushed toward said coupling plate by said link beind applied

- 21 -

* c L L} S *



.

Lol‘slﬁllidl'-AlRV‘b'Ugﬁé.‘!tlTkﬁDE)ﬂuigﬂ: 4‘.3.73D i :JJ”DS‘IR K]RK & -caul'. CO \FRvantay fEI]:l‘.07l 253 1214
Sheet Has Been Replaced

T I

to said latch neans through said first linking mechanism;
said 1atch means unlocking said landing door when said
dilplacemant of said unlocking plate is applied:

said coupling means coupling said car door with said

. P. 025

landing door by pushing said door lock;og means betwegn said

ooupling_rollers of said ooupling means when said car lands
‘said landing floor and afterlsaiollanding door is unlookad;
and | | | |

| said car door and said landing door being movaed in one
unit after said coupling means couples said car door with |

' said landing door.

2. The elevator: door svstem according to Claim 1
further comprising: : _

a door machine'prOQiGEd above séid car dooo for opening
and_closiog said car door; and | |

second'linking meohaniso provided on said car door for
linkiag said door machine with said'coupling'méano;:

wharein said coupling means is driven by said door
machine through said second linking mechanism; aend

said car door and éaid landing doof are moved in one
unit after said coupling means couples said car door with

said landing door.

3. The elavator door system according to Claim 2,

wherein:

.= 22 -
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.said coupling means'includes-a cam provided on the back

side of said car docr-connected to said seccnd linking _
mechanism for being driven by said door machine through said
- second link:ng mechan:sm, and
in said coupling means,
_ said coupling rollers are connected to said cam and
- move toward each other with 1nterlcck1ng with said cam to
push said dcor locking maans‘between said coupling rollers
when said car lands said landing floor and aftér said
landing dcor is unlocked and
said car door and said landing door are moved in one
unit after said coupling means couples said car door with
said landing doof while minimizing a gap between said car

door and said landing door.

4. The elevator door systém according to Claim 2,
wherein' |
said door machine is composed of a docr driving motor,
reduct;cu means, linking mechan15m, and ‘a cover for ccvering.
outer surface of said door machine; and
said cover is used as a sca!fcld in a construction wcrk

of said elevator.
§. The elevator door system according to Claim 2,
wherein: | ' '

said door locking means is composed of a latch and &’

- 23 -
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. netal f1tting provided above said landlng door; and
" said latch couples with said metal fitting to lock said

_1anding ‘door when said landxng door is closed
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