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This invention relates to elevator door operating mech-
anism. - | | I

In elevator installations in which the elevators are op-
erated without attendants it is customary to provide pow-
~er operated doors which open and close automatically.
To minimize the possibility of persons being struck by
the closing doors, the doors are provided with various

mechanisms to stop the closing of the doors when a per-

son enters into the path thereof or when a person is in
- the path of and proximate to the doors. With such mech-
anisms there is the possibility that a persen will step into
the path of the doors immediately in front of the door
so that there is mnot sufficient time to completely stop
movement of the doors and consequently be struck by the
door. In the past the door closing speed has been made
comparatwely Jow so that if a person 1s struck by the
door the impact is kept low to minimize the possibility
of real injury. However, with the advent of high speed

elevator installations this door operating time became an

appreciable portion of the over-all elevator operating
time.
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Reference will be made to the ﬁgures con]omﬂy for

description of a preferred arrangement of the present_-"
invention. Although the doors illustrated are of :the

center opening single speed type, it is to be understood

that this invention may be employed for example with
center opemng two speed type doors. - / o
A door engine 8 mounted on the elevator car 9 oper—_
ates to move both the car doors 16 and 11 and the hoist-
way doors 12 and 13 in synchronism to an open position.
The car doors are supported on track 20 by means. of
rollers 21 and door hangers 22. Hoistway doors 12 and
13 are similarly supported by rollers 23 and door hangers:
24 to run on track 25. Locking mechanism for the hoist-
way door is not shown insofar as it will not aid 1n an 1111-'
derstanding of this invention. - - |
Door motor 26 drives a shaft ‘27 through a gear re-
ducing unit 30 to rotate arm 31, Arm 31 is pivotally
connected at 32 to link 33 which in turn is pivotally con-
nected to carriage 34. Spring 29 is mounted between
arm 31 and a fixed portion of the elevator car in posi-
tion to be tensioned as the arm is rotated to a door open

position. The spring insures the return of the carriage to
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It is, therefore, the object of this invention to provide

a door operating mechanism which will enable the door
closing operanon to be effected at a high speed without

danger of real 1njury from the impact When a person 1S

struck by the door.

The invention involves a door mechamsm n whlch the
masses by which the person may be struck are minimized.
More specifically, the invention involves the provision of
center opening doors for both the car and hoistway en-
trances and arranging each door to be closed inde-
pendently of all the others.

In carrying out the invention there 1s prov1ded a pair
of oppositely movable carriages on the elevator car for
operating the center opening car doors and hoistway
doors. In opening, the carriages are driven in opposite
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track 36.

its closed position in the event of failure of the door mo-
tor to do sc. Rotatably fastened to the carriage are a
plurahty of rollers 35 which guide the carriage along
Thus as arm 31 is rotated clockwise, car-.
r1age 34 is moved toward the left.- Motion of car-

‘riage 34 is transmitted fo carriage 37 by means of wire

cord 48. The cord, which passes over pulleys 41 and
42 is securely fastened to the respective carriages at
points 43 and 44. Hence as carriage 34 moves toward
the left, carriage 37 moves toward the right..

Fastened to carriages 34 and 37 are cams 45 and 46
which engage rollers 5¢ and 31 on the hoistway doors 12
and 13 to move the doors to open limiting positions.
Cams 45 and 46 are also provided with extensions 52 and
53 which engage rubber bumpers 54 and S5 respectively
on doors 10 and 11 to move the car doors to open 11n11t-—
ing posmons | |

"Army 56 and link 57 connﬂct door 10 to door check
mechamsm 60. Spring 61 which extends between fixed
angle bracket 62 and rotatable disk 63 of the door check
mechanism is tensioned as door 10 is moved to an open
position. - The other car door 11 and the hmstway
doors 12 and 13 are sumlany arranged with springs and
door check mechanisms as is'shown in the drawing.

Having in mind the details above described, a better

~ understanding of the invention will be had from a de-
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- directions by a door operating motor, the carriages in turn .

engaging the center opening car doors and hoistway doors
and pushing them in opposite directions to their open po-
sitions. When the door motor is energized to initiate a
door closing operation only the carriages are moved
thereby to door closed positicn. Each of the car doors
and each of the hoistway doors is closed independently
by a separate spring. Thus, if a person is struck by a
door only the mass of the door by which he is struck is
involved in the impact. This enables the door closing

speed to be increased without danger of real mjury from -

the 1mpact.. -
- Features and advantages of this invention will be ap-
parent from the foregoing and the descrlptmn which
follows. |

In the drawings:

Figure 1 is an elevational view schematically showing
the door mechanism car equipment;
Figure 2 is a view 1n detall taken along llne 2—2 of
Flgure 1; and
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scription of the door mechanism in operation. It will be
assumed that the car has arrived at a floor-at which a

call is to be answered. As the car levels into the floor,

door motor 26 is energized to open the doors. Operation

of the motor causes arm 31 to rotate clockwise, thus

moving carriage 34 towards its open limiting position.
Carriage 37 is at the same time moved toward an open

limiting pomtwn through the agency of wire cord 40,
Control of the motor, and ccnsequently the carriages, in
'acceleratmg, dpceleratmg and stopping is accomphshed-
through the use of limit switches located in box 64. The

limit _,switches, which are operated in accordax_lce with
the position of the carriages, -control the insertion of

~series and parallel resistance in the m{}tor armature cir-
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Figure 3 is a view similar to Flgure I but showmg the .

hoistway door equipment.

cuit in a manner known in the prior art.
6-5 'the motor, extensions 52 and 53 of cams 45 and 46 en-
gage bumpers on car doors 10 and 11 respectively to
‘move the doors to their open positions, the open posi-
tion of door 11 and its associated -mechanism being indi-
cated in dot-dash lines in Figure 1.

As the carriages are moved to a full open p051t1011 by

| Cams 45 and 46
also engage rollers 50 and 51 on thé hoistway doors to
move these doors to open positions. As each of the doors
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is thus moved, ‘the springs associated therewith are ten-

stoned e. g., spring 61,

After the doors have been open for a period of time
which is determined by the -established operating condi-
tions, motor 26 is energized to move carriages 34 and
37 to closed positions. As is clear from the drawing,
during a closing operation there is no connection between
the carriages and the doors. Thus, the sole means of
closing the doors are the tensioned springs. - The springs
may be adjusted to cause rollers 50 and 51 on the hoistway
doors to bear against cams 45 and 46 respectively and

bumpers 54 and 55 on the car doors to bear against

extensions 52 and 53 respectively to permit the car and

the hoistway doors to close in synchronism provided that
one of the doors is not obstructed in closing. - A door
check is provided for each door to prevent the doors from
slamming shut. Switch mechanism (not shown on the
drawing) is also provided for each panel for indicating
whether or not the door is in a closed position.

It i1s clear that if an .obstruction is placed in front of
any-one of the doors only that door will be prevented from
closing; the other doors closing in a normal manner.

Thus, if during a normal closing operation a person

should enter the path of the doors immediately in front
of the doors so that any mechanism provided on the
doors to arrest door motion under such circumstances
(such as that shown in Patent 2,601,250) would not
bhave time to fully stop the closing doors, the person
would only have to absorb the energy of the one door by
which he was struck. If arranged to do so, the mecha-
nism would then act to reopen the doors, after which the
doors would close in synchronism as above described.
On the other hand, if a person is in a position where
he will be struck by a door but will not actuate a mecha-
nism to arrest door motion or under circumstances where
such a mechanism is not provided, when the person is

struck by one door the other doors will continue to close .

and only the one door will be impeded. After the ob-
struction is removed, the door will continue to close.
The door check associated therewith will prevent the door
from slamming shut even though the carriages and the
other doors have already reached closed positions. By
so reducing the mass it is possible to increase the closing
speed of the doors without exceeding the kinetic energy
which experience has shown will minimize the possibility
of real injury.

Although the invention is particularly suitable for high
speed elevators operated without an attendant, it is, of
course, applicable for other type elevator installations
using attendants or for slow speed duties. Likewise,
although the description is directed to center opening
doors, certain features of the invention are applicable to
side opening doors.
center opening or side opening type, may ‘similarly incor-
porate the invention. The invention may also be utilized
for door control apparatus in which separate power means
control the opening of the car and the hoistway doors.
Also, the invention may be used with any of the so-
called door safety devices. | o

Thus, as many changes could be made in the above
construction and many apparently widely different em-

Also two speed doors, of either the:
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bodiments of this invention could be made without de- .

parting from the scope thereof, it is intended that all
matter contained in the above description or shown in
the accompanying drawings shall be interpreted as illus-
trative and not in a limiting sense.

What is claimed is;

1. In an elevator installation in which an elevator car
i1s provided with center opening doors and in which center
opening hoistway doors are provided at a landing served
by ‘the car, door operating apparatus comprising, power
mechanism carried by the elevator car for moving said car
doors and said hoistway doors at said landing to open
positions, and means for moving each of said car doors
and each of said hoistway doors at said landing from open
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position to closed position independently of all the other

-of said car doors and said hoistway doors at said landing.

2. In an elevator installation in which an elevator car
1s provided with center opening dcors and in which center
opening hoistway doors are provided at a landing served
by the car, door operating apparatus comprising, a pair
of members corresponding to said car doors and said
hoistway docrs, said members being guided on the car for
opposite movement between dcor open and door closed
positions, power mechanism carried by said elevator car -
for moving said members to said positions, each of said
car doors and each of said hoistway doors being provided
with means adapted to be engaged by the corresponding
one of said members upon movement therecf to said open
position to open said door, and biasing means for each
of said doors for returning it to closed position inde-

endently of all the other of said doors upon return of
said members to closed position. |

3. In an elevator installation in which an elevator car
having a door serves a plurality of landings each having
a door for controlling access to said elevator car, door
operating apparatus comprising, a carriage guided on said
car for movement between an open positicn and a closed
position, power mechanism for moving said carriage, a
member on the car door arnd on each landing door, said
carriage engaging said members on said car door and on
a landing door ‘at a landing at which said elevator car is
stopped to move said doors to an open position, and ad-
ditional means for moving said doors to a closed position
independent of each other.

4. In an elgvator installation in which an elevator car
serves a plurality of landings and in which center open-
ing doors on the car and at each landing control access to
sald car, door operating apparatus comprising, power
mechanism carried by said elevator car, a first carriage
operated by said power mechanism and guided on said
elevator car for movement between an open and a closed
position, a second carriage guided on said elevator car
for movement between an open and a closed position,
means connecting said second carriage to said first car-
riage for causing said second carriage to fravel in a di-
rection opposite to that of said first carriage, a member
on each car door and on each hoistway door, each of
sald carriages engaging said member on a car door and
on a hoistway door at a landing at which the car is stopped
to move said doors to an open position, and a plurality
of energy storing means, one for each door, for moving

such dcors independently to closed positions.

5. In an elevator installation in which an elevator car
serves a plurality of landings, a power unit carried by said
car, a first carirage mounted on said car and guided for
movement between two limiting positions, means linking
sald carriage to said power unit, a second carriage mount-
ed on said car and guided for movement between two
limiting positions, a wire cord connecting said carriages
for moving said second carriage when said first carriage

‘1s moved by said power unit, said carriages moving in

opposite directions when actuated, a car door and a hoist-
way door at a landing, each having means engageable by
said first carriage to move said doors to an open position,
a second car door and a second hoistway door at a land-
Ing, each having means engageable by said second car-
riage to move said doors to an open position, a plurality
of closers, cne for each door, for independently closing
that door, and a plurality of door check means, one for
each door.

6. In an elevator installation in which an elevator car
serves a plurality of landings, power mechanism carried
by said car, a right hand carriage guided on said elevator
car for movement between two limiting positions, a left
hand carriage guided on said elevator car for movement

opposite to that of said right hand carriage, between two
limiting positions, a right hand car door and a right hand

hoistway door, each of said doors having a member en-

-gageable by said right hand carriage for moving said
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doors to ati open position, a left hand car door and a left

hand hoistway door, each of said doors having a mem-

ber engageable by said left hand carriage for moving said

doors to an open position, a plurality of springs, one for

each of said doors, for independently closing each of said
doors, and a plurality of door checks, one for each door.

7. In an elevator installation in which an elevator car

18 pmwded with center opening doors and in which center
opening hoistway doors are provided at a landing served
by the car, door operating apparatus comprising, power
mechanism carried by the elevator car operable in ore
direction for opening said car doors and said hoistway
doors at said landing and operable in another direction
to permit the closing of said car doors and said _hoistway

doors at said landing, and means adapted upon operation

of said power mechanism in said other direction to move

each of said center opening car doors from open position -
to closed position independently of the other car door

and of each of said center opening hoistway doors at said

o
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landing at a speed determined by said power mechanfsm_
and to move each of said center opening hoistway doors
at said landing independently of the other hoistway door

~and of each of the center opening car doors at a speed

determined by said power mechanism.
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