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According to the invention there is provided a central opening, elevator
door system, which has This invention relates to an elevator door sys-
first and second doors operating at relatively dif- tem, and more
particularly to a door locking ar-  ferent speeds with the second door
leading the first rangement for a center opening elevator door sys-   5
door, and which comprises: tem.
an air cord, and an abutment attached to said Center opening elevator door
systems consist  air cord; of a pair of car doors and a pair of hoistway
doors.  said first door being attached to said air cord; Each pair of doors
open and close about a central    said second door having attached thereto
a point in an elevator doorway.                10  stop in register with
said abutment; and Linkages are used to open and close center       the
abutment contacting the stop when the first opening elevator door systems.
A door operating  and second doors are closed such that the first unit
attaches to each car door via the linkage. Due  door cannot move when the
second door is locked. to the arrangement of the linkages relative to the
According to a preferred embodiment of the door operating unit and each
door, it is known that  15  invention, a central opening, elevator door
system, one car door will move at varying speeds relative  which has car
doors operating at relatively different to the other car door.
speeds, comprises: a first centrally operated In a typical linkage driven
elevator door sys-  hoistway door attached to an air cord and via a first
tem, a single vane is disposed between a first car  vane to a first car
door; a second hoistway door door and a first hoistway door. As the car
doors  2o  attached via a second vane to a second car door open or close,
driven by the linkages, the first  which leads the first car door, the
second hoistway hoistway door opens or closes with the first car  door
having a stop in register with, but not contact- door due to the connection
via the vane.          ing, the air cord; an abutment attached to the air
The two hoistway doors are fixedly connected  cord, the abutment contacting
the stop attached to by a cord (known in the art as an air cord) dis-  25
the second hoistway door when the first and sec- posed about a pair of
pulleys. As the first hoistway  ond hoistway doors are closed such that the
first door opens or closes, the second hoistway door    hoistway door
cannot move when the second also opens or closes due to its connection via
the  hoistway door is locked. air cord. Because the hoistway doors are con-
An embodiment of the present invention will nected via the air cord, they
travel at the same   30  now be described by way of example only and with
speed as each other. The hoistway doors also      reference to the
accompanying drawings, wherein: travel at the same speed as the first car
door due  Figure 1 shows a top view of a two vane eleva- to their
attachment to it via the vane. However, the  tor door operating system;
second car door travels at a different speed from   Figure 2 shows a
schematic view of an elevator the first car door and the hoistway doors.
35     door system of the invention in a first partially Because the
hoistway doors are fixedly con-      open position; nected by the air cord,
a single door lock may be   Figure 3 shows a schematic view of an elevator
utilized. By locking one hoistway door, the other   door system of the
invention in a second, closed door is necessarily locked due to its
attachment via  position; the air cord.                                40
Figure 4 is an expanded detail view of Figure 3 It is desirable to utilize
a two vane system in  taken about the line 33; and high performance door
systems. A two vane sys-      Figure 5 is a graphical depiction of the
motion tern couples each car door to a respective hoistway  profiles of the
doors of Figures 2 and 3. door by means of a vane. This type of system is
Referring to Figure 1, an environment of the shown in U.S. Patent 3,783,977
to Voser which  45  invention, as is known in the art, is shown. A first
shows a linkage that utilizes two vanes. Such a   car door 10 and second
car door 12 are each system allows the hoistway door and car door to
driven by any suitable linkage (not shown). At each open and close in
register in a smooth manner.   landing (not shown), each car door is
attached via a However, a separate door lock for each holstway  vane 14 to
a respective first hoistway door 18 and door is required. Two door locks
are undesirable  50  a second hoistway door 18. Each hoistway door because
of electrical and maintenance require-    moves in register with its
respective car door. ments, complexity, and cost.
Referring to Figures 2 and 3, an embodiment It is an object of the
invention to provide a high  of the elevator door system of the invention
is performance door lock which operates smoothly     shown. The system
comprises a continuous air with a minimum of complexity.                55
cord 20 having an upper run 22 and a lower run 24, It is a further object
of the invention to provide  a pair of pulleys 26 about which the air cord
is a center opening elevator door system which can  disposed, a door lock
(shown schematically) 28, a utilize a linkage, two vanes, and only one door
lock.  conventional coupling 30 for attaching the first 2   
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the upper run 22 of the air     second car door leads the first car door
throughout cord 20, a stop 32 fixedly attached to the second  the opening
and closing (i.e. the stroke) of the hoistway door 18, and a clamp 34
attached to the    doors. In other words, the second car door has lower run
24 of the air cord 20. The door lock 28 is  travelled relatively more
distance d at any given comprised of a latch 36 and a catch 38.        5
time in the stroke, other than the beginning and Referring to Figure 4, the
stop 32 consists of a  end thereof, than the first car door. The first car
plate 40 which is attached by conventional means   door catches up to the
second car door at either to the second hoistway door. The stop has an
end of the stroke. opening 42 which encircles the lower run of the air
The relative distance concept can be illustrated cord. An elastomeric
bumper 44 is disposed within  10  by the relationship between the clamp 34
and the the opening to minimize noise when the clamp 34    stop 32. At the
beginning and end of the stroke, the abuts the stop as will be discussed
infra. The     clamp and the stop are in contact (see Fig. 3). opening and
the bumper do not interfere with the    During the stroke (see Fig. 4), the
second hoistway movement of the air cord relative to the stop.     door 18
moves a greater distance than the first The clamp 34 has a cylindrical
first portion of  15  hoistway door 16. As a result, the clamp and the
reduced diameter attached to the lower run 24 of   stop separate by a
distance d (shown exaggerated the air cord 20 by conventional means, and a
in Fig. 2), which is proportional to the difference in cylindrical second
portion of relatively larger diam-  distance travelled by each car door
(note that the eter for abutting the stop. The diameter of the    clamp
moves in the same direction as the stop second portion is greater than the
diameter of the   20  because of the connection between the air cord
opening 42 in the stop 32.                         and the first hoistway
door). However at the end of The first and second hoistway doors 16, 18 are
each stroke, the clamp and the stop are in contact. driven towards and away
from each other, as noted  As a result, the first hoistway door is locked
if the above, by the vanes 14 shown in Figure 1. Be-      second hoistway
door is locked. cause the first hoistway door 16 is attached to the   25
One will appreciate that, because of the relative air cord 20, the motion
of the air core about the  difference in position of the doors during the
stroke pulleys is controlled by the motion of the first   thereof, a door
system having a linkage and two hoistway door. The upper run 22 of the air
cord    vanes cannot be conventionally linked by an air moves in register
with the first hoistway door and  cord to eliminate a door lock. However,
by the the lower run 24 of the air cord moves in the   3o  arrangement
disclosed herein, an air cord may be opposite direction to the first
hoistway door. The  utilized to eliminate a lock. position of the clamp 34
is controlled by the motion   One of ordinary skill in the art will
appreciate of the air cord. Since the stop 32 encircles the air  that the
present invention will be applicable to any cord without engaging it, the
second hoistway door  door system which utilizes doors that operate hav- 18
moves independently of the air cord.       35  ing relatively different
speed profiles. Referring to Figure 3, the hoistway doors are shown in a
closed position. The latch 36 is closed  Claims about the catch 38, and the
clamp 34 abuts the stop 32. The second hoistway door 18 is prevented   1. A
central opening, elevator door system, which from opening by the latch and
catch. To open, the   40  has first (16) and second (18) doors operating
first hoistway door 16 must move to the left which     at relatively
different speeds with the second would required the clamp to move to the
right due      door (18) leading the first door (16), and which to its
connection with the lower run of the air cord.  comprises: However, the
clamp cannot move to the right be-            an air cord (20), and an
abutment (34) cause the clamp abuts the stop and the stop can-  45
attached to said air cord; not move to the right because the connecting
sec-         said first door (16)  being attached to said ond hoistway door
is locked by the latch and catch.    air cord (20); Thus both hoistway
doors are locked by the action          said second door (18) having
attached of a single lock 28.                                   thereto a
stop (32) in register with said abut- Referring now to Figure 5, a profile
of the door  5o  ment (34); and motion is shown. As is known in the art,
due to the       the abutment (34) contacting the stop (32) inherent
geometries of the linkages (not shown),       when the first and second
doors are closed each car door (and each connected hoistway door)
such that the first door (16) cannot move when travels at a different speed
from the other car door.  the second door (18) is locked. Line 50 depicts
the position of the first car door 10   55 at any given instance of time
and line 52 depicts   2. A central opening, elevator door system  as the
position of the second car door 12 at any given    claimed in claim 1,
which has first (10) and instance of time. As may be seen in Figure 5, the
second (12) car doors operating at relatively 3  
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the upper run 22 of the air  second car door leads the first car door
throughout cord 20, a stop 32 fixedly attached to the second  the opening
and closing (i.e. the stroke) of the hoistway door 18, and a clamp 34
attached to the  doors. In other words, the second car door has lower run
24 of the air cord 20. The door lock 28 is  travelled relatively more
distance d at any given comprised of a latch 36 and a catch 38.      5
time in the stroke, other than the beginning and Referring to Figure 4, the
stop 32 consists of a  end thereof, than the first car door. The first car
plate 40 which is attached by conventional means  door catches up to the
second car door at either to the second hoistway door. The stop has an
end of the stroke. opening 42 which encircles the lower run of the air  The
relative distance concept can be illustrated cord. An elastomeric bumper 44
is disposed within  10  by the relationship between the clamp 34 and the
the opening to minimize noise when the clamp 34   stop 32. At the beginning
and end of the stroke, the abuts the stop as will be discussed infra. The
clamp and the stop are in contact (see Fig. 3). opening and the bumper do
not interfere with the  During the stroke (see Fig. 4), the second hoistway
movement of the air cord relative to the stop.    door 18 moves a greater
distance than the first The clamp 34 has a cylindrical first portion of  is
hoistway door 16. As a result, the clamp and the reduced diameter attached
to the lower run 24 of  stop separate by a distance d (shown exaggerated
the air cord 20 by conventional means, and a      in Fig. 2). which is
proportional to the difference in cylindrical second portion of relatively
larger diam-  distance travelled by each car door (note that the eter for
abutting the stop. The diameter of the   clamp moves in the same direction
as the stop second portion is greater than the diameter of the   20
because of the connection between the air cord opening 42 in the stop 32.
and the first hoistway door). However at the end of The first and second
hoistway doors 16, 18 are  each stroke, the clamp and the stop are in
contact. driven towards and away from each other, as noted  As a result,
the first hoistway door is locked if the above, by the vanes 14 shown in
Figure 1. Be-     second hoistway door is locked. cause the first hoistway
door 16 is attached to the   25  One will appreciate that, because of the
relative air cord 20, the motion of the air cord about the  difference in
position of the doors during the stroke pulleys is controlled by the motion
of the first  thereof, a door system having a linkage and two hoistway
door. The upper run 22 of the air cord   vanes cannot be conventionally
linked by an air moves in register with the first hoistway door and  cord
to eliminate a door lock. However, by the the lower run 24 of the air cord
moves in the   30  arrangement disclosed herein, an air cord may be
opposite direction to the first hoistway door. The  utilized to eliminate a
lock. position of the clamp 34 is controlled by the motion  One of ordinary
skill in the art will appreciate of the air cord. Since the stop 32
encircles the air  that the present invention will be applicable to any
cord without engaging it, the second hoistway door  door system which
utilizes doors that operate hav- 18 moves independently of the air cord.
35  ing relatively different speed profiles. Referring to Figure 3, the
hoistway doors are shown in a closed position. The latch 36 is closed
Claims about the catch 38, and the clamp 34 abuts the stop 32. The second
hoistway door 18 is prevented  1. A central opening, elevator door system,
which from opening by the latch and catch. To open, the  4o  has first (16)
and second (18) doors operating first hoistway door 16 must move to the
left which   at relatively different speeds with the second would required
the clamp to move to the right due    door (18) leading the first door
(16), and which to its connection with the lower run of the air cord.
comprises: However, the clamp cannot move to the right be-          an air
cord (20), and an abutment (34) cause the clamp abuts the stop and the stop
can-  45  attached to said air cord; not move to the right because the
connecting sec-        said first door (16)  being attached to said ond
hoistway door is locked by the latch and catch.  air cord (20); Thus both
hoistway doors are locked by the action        said second door (18) having
attached of a single lock 28.                                 thereto a
stop (32) in register with said abut- Referring now to Figure 5, a profile
of the door  so  ment (34); and motion is shown. As is known in the art,
due to the     the abutment (34) contacting the stop (32) inherent
geometries of the linkages (not shown),     when the first and second doors
are closed each car door (and each connected hoistway door)     such that
the first door (16) cannot move when travels at a different speed from the
other car door.  the second door (18) is locked. Line 50 depicts the
position of the first car door 10  55 at any given instance of time and
line 52 depicts  2  A central opening, elevator door system as the position
of the second car door 12 at any given  claimed in claim 1, which has first
(10) and instance of time. As may be seen in Figure 5, the    second (12)
car doors operating at relatively * C   L  M  S 
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first (16) and second (18)   und wobeW das Anlageelement (34) das An-
hoistway doors driven by said car doors via       schlagelement (32)
ber0hrt, wenn die erste und respective vanes (14).
die zwelte TUre geschlossen sind, so da8 sich die erste Tare (16) nicht
bewegen kann, wenn 3  A central opening, elevator door system as   5
die zweite TOre (18) gesperrt ist. claimed in claim 2, further comprising a
link- age, wherein said car doors (10,12) are each   2. Zentraloffnende
Aufzugsttranordnung  nach opened and closed by said linkage.
Anspruch 1, die eine erste (10) und eine zweite (12) Kabinentlre mit im
Betrieb in Relation 4. A central opening, elevator door system as   10
unterschiedlichen Geschwindigkelten und eine claimed in any preceding
claim, further com-      erste (16) und eine zweite (19) Schachtt~re
prising a pair of pulleys (26), said air cord (20)  besitzt, die von den
KabinentUren Uber ent- being disposed in a continuous loop around
sprechende Mitnehmer (14) bewegt werden. said pulleys (26) so as to define
first (22) and second (24) cord runs between the pulleys,  15  3.
Zentral8ffnende  Aufzugstaranordnung  nach said first door (16) being
attached to a first    Anspruch 2, femer aufweisend einen Mecha- said run
(22) and said abutment (34) being        nismus, wobei jede Kabinent~re
(10, 12) von attached to the other run (24).                   dem
Mechanismus ge6ffnet und geschlossen wird. 5. A central opening, elevator
door system as  20 claimed in any preceding claim, wherein said   4.
Zentraloffnende AufzugstUranordnung nach ei- stop (32) has an aperture (42)
therein and said   nem der vorhergehenden AnsprOche, auBer- second cord run
(24) passes through said ap-      dam  aufweisend ein Paar von Seilscheiben
erture (42).                                      (26). urn die das
Luftseil (20) in eaner Endlos- 25      schleife so angeordnet ist, daB
zwischen den 6. A central opening, elevator door system as
Seilscheiben (26) ein erster (22) und ein zwei- claimed in any preceding
claim, further com-      tes (24) Selltrumm definiert sind, wobei die
prising a lock (38) attached to said second car   erste Tare (16) an elnem
ersten Trumm (22) door (18) to prevent said second car door from
angeschlossen ist und das Anlageelement (34) opening.
30      an dem anderen Trumm (24) befestigt ist. 7. A central opening,
elevator door system as     5. Zentraldffnende Aufzugstaranordnung nach ei-
claimed in any preceding claim, wherein said      nem der vorhergehenden
Ansprtlche, bei der first door (16) travels a lesser distance than    in
dam  Anschlagelement (32) eine c5ffnung said second door (18) at any point
during the   35  (42) ist und das zweite Seiltrumm (24) durch stroke of
movement of the doors except at the     die Offnung (42) hindurchgeht. ends
of the stroke. 6. Zentraldffnende AufzugstUranordnung nach ei- 8. A central
opening, elevator door system as         nem der vorhergehenden AnsprUche,
auBer- claimed in any preceding claim, wherein said  40  dem aufweisend
eine an der zweiten Kabinen- abutment (34) and said stop (32) each corn-
tare (18) angebrachte Sperreinrlchtung (38), prise rubber bumpers (44,48),
said bumpers        urn die zweite Kabinentare am Offnen zu hin- being
arranged to abut each other.                dern. PatentansprUche
46  7. Zentral6ffnende Aufzugstaranordnung nach ei- nem der vorhergehenden
AnsprUche, bei der 1. Zentraloffnende AufzugstOranordnung, die eine
die erste TOre (16) an jaden, Punkt der Bewe- erste (16) und eine zweite
(18) TOre mit im       gungsstrecke der Taren eine geringere Strecke
Betrieb in Relation unterschiedlichen  Ge-        gelaufen ist als die
zweite TOre (18), aufer an schwindigkeiten besitzt, wobei die zweite TEre
so  den Enden der Bewegungsstrecke. (18) der ersten Tare (16) vorauslauft,
und die aufweist:                                      8  Zentral6ffnende
Aufzugstaranordnung nach ei- ein Luftseil (20). und emn an dam Luftseil
befe-  nem der vorhergehenden Ansprache, bei der stigtes Anlageelement
(34),                       das Anlageelement (34) und das Anschlagele-
wobei die erste TUre (16) an dem Luftseil (20)  56  ment (32) je einen
Gummidampfer (44,48) auf- angeschlossen ist, wobei an der zweiten Tlre
weisen, die so angeordnet sind, daB sie anein- (18) ein Anschlagelement
(32) ausgerichtet mit    ander anstoBen. dam  Anlageelement (34)
angeschlossen ist, 4 * C   L  M4  S 
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verrouillage (38) accouple a la deuxieme porte de cabine (18) pour empecher
ladite deuxi(me 1. Systbme de portes d'ascenseur A ouverture         porte
de cabine de s'ouvrir. contrale qui possede une premibre porte (16) et une
deuxibme porte (18) operant a des   5   7. Systbme de portes d'ascenseur a
ouverture vitesses relativement difflrentes, Ia deuxiame    centrale solon
une quelconque des revendica- porte (18) dtant on avance par rapport a la
tions precedentes, dans lequel ladite premiere premibre porte (16), et qui
comprend:             porte (16) so ddplace d'une plus petite distan- un
cable aerien (20) et une butee (34)        ce quo ladite deuxieme porte
(18) on tous fixee audit cable aerien;                 10      points de la
course de mouvement des portes, ladite premiere porte (16) dtant fixWe
audit  sauf aux extremites de la course. cable adrien (20); ladite deuxieme
porte (18) portant un bu-  &  Systeme de portes d'ascenseur & ouverture
toir (32) qui y est fix6, on cohncidence avec     centrale solon une
quelconque des revendica- ladite butee (34) ; et                   15
tions precedentes, dans lequel ladite butee la butee (34) entrant en
contact avec le      (34) et ledit butoir (32) comprennent chacun butoir
(32) lorsque les premiere et deuxieme     des tampons de caoutchouc (44,
48), lesdits portes sont ferm6es, de sorte quo la premibre    tampons 6tant
agences pour buter l'un contre porte (16) ne peut pas so d6placer lorsque
la    l'autre. deuxibme porte (18) est verrouillee.     20 2. Systeme de
portes d'ascenseur a ouverture centrale selon la revendication 1, qui corn-
prend une premibre porte de cabine (10) et une deuxieme porte de cabine
(12) qui operent  25 a des vitesses relativement diff~rentes, et une
premiere porte de cage (16) et une deuxieme porte de cage (18) entralnees
par lesdites por- tes de la cabine par l'interm6dialre de palettes (14)
respectives.                        30 3. Systeme de portes d'ascenseur &
ouverture centrale solon la revendication 2, comprenant en outre une
tringlerie, dans lequol lesdites portes (10, 12) de la cabine sont ouvertes
et  35 fermees toutes deux par ladite tringlerie. 4. Systbme de portes
d'ascenseur A ouverture centrale solon une quelconque des revendica- tions
precedentes, comprenant on outre deux   40 poulies (26), ledit cable aerien
(20) etant dispo- s6 en une boucle continue autour desdites poulies (26) de
manibre A d6finir un premier brin de cable (22) et un deuxibme brin de
cable (24) entre les poulies, ladite premibre  45 porte (16) etant fixde
audit premier brin (22) et ladite butee (34) etant fixWe a l'autre brin
(24). 5. Systeme de portes d'ascenseur & ouverture centrale solon une
quelconque des revendica-  60 tions prec6dentes, dans lequel ledit butoir
(32) prdsente une ouverture (42) et ledit deuxieme brin de cable (24) passe
a travers ladite ouver- ture (42). 55 6. Systeme de portes d'ascenseur a
ouverture centrale selon une quelconque des revendica- tions pr6c6dentes,
comprenant en outre un 5          1 Ililill 1lilil 1lill Hill l I    


