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horizontal bar 48 secured to the upper portions 
of the hangers 30 and 3 on the hatchway door 
Section 27. The other end of the belt 46 is seated 
in an individual groove in a sheave 50 and ex 
tends through a paSSage in the bottom of the 
groove to a point near the hub of the sheave 
Where it is firmly Secured. The sheave 50 is fixed 
On a shaft 52 rotatably mounted on the frame 39. 
One end of the cable 46 is Secured to the arm. A 
and its other end is wrapped around a Second 
individual groove in the sheave 50 to a point where 
it leads through a hole in the bottom of the groove 
and is Secured to the side of the sheave. When 
the motor 36 is operated in one direction, it causes 
the wheel 43 to drive the belt 46 to pull the door 
Section 27 to its open position. When the motor 
is operated in the other direction, the belt rotates 
the sheave 50 to cause the cable 46a to pull the 
door Section 27 to its closed position. 
A Small Sprocket Wheel 53 is fixed to the shaft 

52 for driving a sprocket chain 54 which passes 
Over a Sprocket wheel 55 mounted on a control 
er E. 
The V belt 46 insures good driving character 

istics and the rubber covered steel cable 46a, with 
its one end fastened to the arm 47 and its other 
end secured to the sheave 50, provides a positive 
drive for Operating the controller in accordance 
With the movement of the door section. This 
double groove sheave drive mechanism is illus 
trated, described and claimed in my copending 
application Serial No. 315,695, filed January 26, 
1940. 
The motor 37 is mounted on the right-hand side 

of the car in position to drive a V belt 60 which 
passes Over a sheave 6. A small pulley 62 is 
mounted on the shaft of the sheave 6 for driving 
a V belt 63, one end of which is secured to the 
upright arm 64 on the bar 65 on the hangers 32 
and 33. The other end of the belt 63 is wrapped 
around a peripheral groove in a sheave 66 from 
Which it passes through a hole to a center fasten 
ing 67. A rubber covered steel cable 68 is wrapped 
around a Second grOOve in the sheave 66 with one 
end. Secured at the fastening 67 and the other 
end Secured to the arm 64. A sprocket wheel TO 
is mounted on the sheave of the wheel 66 in posi 
tion to operate a chain which extends over a 
sprocket wheel 72, mounted on a controller F. 
When the motor 37 is operated, it will effect rota 
tion of the sheave 66 to pull the car door section 
28 from its closed position to its open position or 
from its open position to its closed position. 
The motors 36 and 37 should be so connected to 

the control System that they will rotate in oppo 
Site directions when the control system is operated 
to open or to close the doors, so that both door 
Sections will move toward each other in closing 
and away from each other in opening. 
The controllers E and F are provided with con 

tact members or SWitches disposed in the control 
circuit of Fig. 3 for controlling the deceleration of 
the motors in accordance with the position and 
direction of operation of the doors. 
A pair of clutches 73 and 74 are provided to 

cause the hatchWay doors at the floor landing 
where the car makes a stop to open and close 
With Operation of the Car door (Fig. 2). The 
clutch 73 comprises an operating vane T5 mount 
ed on the car door section 27 in position to enter 
a slot 6 in a rubber block 8, mounted on the 
hatch Way door Section 6. The clutch 74 com 
prises an operating Vane 79 mounted on the car 
door Section 28 in position to enter a slot 80 in a, 
rubber block 8 mounted on the hatchway door f7 
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when the car makes a stop at the landing. 
Hence, it will be apparent that when the car is 
at the landing and its doors are moved horizontal 
ly to their open or to their closed position, the 
vanes 75 and 79 in the slots will engage the Walls 
of the blocks 78 and 8 and cause the hatchway 
door sections || 6 and 17 to Open and Shut With 
the car doors. The individual clutch construc 
tion is disclosed in Patent No. 2,094,385 issued 
September 28, 1937, and assigned to Westinghouse 
Electric Elevator Company. 

It is desirable to have the motor driving sys 
tems tied together so that they will absorb any 
minor unbalance in their operation and assure 
that each part of the System competes its motion 
simultaneously with the other parts. In order to 
accomplish this, a pair of rubber covered steel 
tie cables 84 and 85 are mounted on a pair of 
sheaves 86 and 87 mounted above the hatchway 
door sections 6 and 7. The cable 84 passes 
around the sheave 86 and has its upper end at 
tached to the hanger 20 of the door Section f7 
and its lower end attached to the hanger 9 of 
the door section 6. The cable 85 passes around 
the sheave 87 and has its upper end attached to 
the hanger 20 of the door Section and its lower 
end attached to the hanger 9 of the door sec 
tion 6. Therefore, when the door section 6 is 
noVed from its center position to the left toward 
its open position, the hanger 9 pulls the lower 
end of the cable 85 around the sheave 87 and 
thereby causes the upper end of the cable 85 to 
pull the hanger 20 and the door section f 7 open. 
When the door section f6 is moved to its closed 
position, it pulls the cable 84 to cause the door 
Section 7 to move towards its closed position at 
the same time and at the same rate of speed as 
the door section 6. Hence, it is seen that the 
rubber covered steel cables 84 and 85 will cause 
the hatchway doors to operate simultaneously 
in co-operative relation and when the car is at 
the landing with the operating vanes 75 and 79 
in the slots 76 and 80 of the rubber blocks 78 and 
8, the whole door operating system will be tied, 
together and operate as a unit. 
In actual Operation, it is practically impossible 

to make the two motors 36 and 3 divide their 
load exactly equally. Also, as the car assumes 
various positions sideways in the shaft by reason 
of guide wear, etc., one of the clutches may en 
gage SOOner than the other, at times. The hatch 
Way doors are Synchronized by the cable tie (84 
and 85) between them and this automatically 
causes a proper division of load between the mo 
tors as far as it is possible to do so; that is, if 
One motor draws a greater share of the load than 
it should, due to engaging its clutch first, it slows 
down and the other motor speeds up, but in so 
doing it tries to drive its clutch faster and there 
by takes more of the load until the total load 
is properly divided. There will be momentary 
exchanges of energy through the shaft door cable 
tie just sufficient to keep the System moving and 
the load divided. 

In order to prevent the opening of any of the 
hatchway doors while the car is not standing 
thereat, and also to prevent operation of the car 
While a hatchway door is open, each hatchway 
door is provided with an interlock '90. The inter 
lock comprises a locking latch 9 disposed to en 
gage and hold a pin 92 mounted in the upper part 
of the hanger 9 When the door is ClOSed. The 
latch 9 is provided with a cam surface which 
will cause it to operate over, the pin 92 when the 
door is brought to a closed position. So that the 
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at the floor, the attendant on the car causes the 
contact members SO to be opened and then 
causes the contact members SC to be closed, to 
effect the closing of the door. The closing of the 
contact members SC energizes the door closing 
relay CR by the circuit I.--, SC, CR, and L- and 
also energizes the resistor relay RS by the circuit 
L--, SC, RS, and either EC, or FCL to L-. The 
energized relay RS closes its contact members 
RS to short circuit the resistor K in the door 
Closing circuit of the motors 36 and 37. The 
energization of the relay CR closes its contact 
members CR and CR3 and opens its contact 
members CR2 and CR.4. The Opening of the con 
tact members CR2 and CR4 prevents the contact 
members controlled by the opening of the door 
from being effective while the door is closing. 
The closing of the contact members CR, and CR.3 
energizes the armatures 36A and 37A and the 
field Windings 36F and 37F of the motors 36 and 
37, thus causing those motors to rotate opposite 
to the direction of the arrows 95 and 96. 
The rotation of the motor 36 in a direction op 

posite to the arrow 95 rotates the sheave 43 oppo 
site to the direction arrow 97, thus causing the V 
belt 46 and the cable 46A to pull the car door 
Section 27 toward its closed position. The rota 
tion of the motor 37 in the direction opposite to 
the direction of the arrow 96 causes sheave 6 to 
rotate Opposite to the arrow 99 and thus cause 
the V belt 63 and the cable 68 to pull the door 
section 28 toward its closed position. The clos 
ing operation of the doors causes the sheaves 50 
and 66 to rotate the controllers E and F for the 
closing control operation. It will be assumed 
that the car door Section 28 arrives at its prede 
termined slowdown point alhead of the door Sec 
tion 27, thus causing the controller F to close its 
contact members FC, thereby eliminating the 
resistor Section r5 from the shunt circuit around 
the armatures 36A and 37A, thereby decelerat 
ing both motors 36 and 37. It will be assumed 
that the doors travel at a decreased speed and 
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that door section 27 arrives at the next slowdown 
point slightly ahead of the door section 28. This 
action causes the controller E to be operated to 
the point where it closes its contact members EC2, 
thus eliminating resistor Section r from the 
shunt circuit around the armatures 36A and 37A. 
This action causes both motors to decelerate to 
their final door closing Speed. 

It will be assumed now that the car door sec 
tion 28 arrives at its full closed position ahead of 
the car door 27. This causes the controller F to 
open its contact members FCL, but the relays CR 
and SR still remain energized because of the par 
allel contact members ECL. It will be assumed 
now that the car door section 27 reaches its full 
closed position. This operates the controller E to 
Open its contact members ECL, thereby deener 
gizing the resistor relay RS which opens its con 
tact members RS, thereby inserting the resistor 
K in Series With the door closing circuit of the 
motors 36 and 37. The contact members SC will 
not be opened until the car makes the next stop 
and the door is to be opened. Inasmuch as the 
door closing relay CR remains energized until the 
contact members SC are opened, the car door sec 
tions 27 and 28 will be maintained in their closed 
position by the energized motors 36 and 37, but 
the resistor K will cause a greatly reduced current 
flow through the motors, thus retaining a small 
torque in them just sufficient to keep the doors 
tightly closed so that the vanes 75 and 79 will be 
in the proper position to engage the hatchway 

2,235,381. 
door driving blocks at the next floor landing at 
which a stop is made. 

It may be observed that usually in normal op 
eration the door sections will reach their deceler 
ating switches and limit switches at the same 
time, particularly in view of the tie-together 
cables 84 and 85 on the hatchway door sections. 
But there may be times when the doors will not 
Operate quite normally because of wear or other 
inaccuracies in the sheaves, tracks, etc., and will 
Operate as described. In either case the deceler 
ation and stopping of the motors will be effected 
in the most desirable manner. 

However, if the car door Sections are operated 
While the car is between floors, as they will be at 
times When making operating repairs, inspections, 
etc., during "maintenance' work, then the car 
door Sections are very likely to arrive at unequal 
times at their decelerating switches and limit 
Switches. The circuits described for the motors 
Will take care of the inequalities of operation in 
either Case and cause the door Sections to be op 
erated Smoothly by the two motors at all times. 
By the foregoing operation, it will be seen that 

I have provided a door operating system in 
which the motive means may be mounted on 
the car for Operating a pair of center opening 
doors On the car and the center opening doors 
at any floor landing at which the car may stop 
in such manner that all the parts of the ap 
paratus involved will be so tied together that 
they will operate as a unit regardless of any 
Small lost motion or minor application of force 
which may occur in the system. It will further 
be obvious that With my improved system the 
forces applied from the car to open or close the 
hatchway doors will be applied in opposite direc 
tions So as to offset each other and prevent any 
tendency for the car to sway from one side to 
another when the doors are being opened or 
closed. 

It will also be apparent that my door operator 
permits the use of a pair of light weight resilient 
clutches which will stand up in service much bet 
ter than the usual strong heavy clutch hereto 
fore required in high speed or medium speed 
operators. 
Although I have illustrated and described only 

one specific embodiment of my invention, it is to 
be understood that changes therein and modi 
fications thereof may be made without departing 
from the spirit and scope of my invention. 

I claim as my invention: 
1. In an elevator System, a car for serving a 

floor landing in a hatchWay, a center opening 
hatchway door comprising a pair of horizontally 
slidable door sections mounted at the landing, 
and power means mounted on the car for indi 
Widually engaging the hatchway door sections 
when the car is at the floor and moving them 
in Opposite directions to close or open the door. 

2. In an elevator System, a car for serving a 
floor landing in a hatchway, a center opening 
hatch Way door comprising a pair of horizontally 
slidable door sections mounted at the landing, 
'a pair of clutches supported on the car, one 
clutch for each door section, motive means 
mounted on the car, and means responsive to 
operation of the motive means for moving the 
clutches in opposite directions into engagement 
with the door sections to effect an opening or a 
closing movement thereof when the car is at the 
floor landing. 

3. In an elevator System, a car for serving a 
floor landing "in a hatchway, a hatchway door 

O 

20. 

25 

30. 

35 

45 

50 

55 

60 

65 

70 

s 



O 

20 

25 

30 

35 

40 

45 

50 

55 

60 

70 

75 

2,235,381 
-comprising a pair of center opening horizontally 
slidable door Sections, a pair of clutches Sup 
ported on the car, one for each door section, 
a pair of motors mounted on the car, one for 
teach clutch, means for connecting both motors 
to a source of electrical energy to cause them 
to rotate simultaneously in opposite directions, 
and means responsive to rotation of the motors 
in opposite directions. When the car is at the 
landing for causing the clutches to move in op 
posite directions into engagement With the 
hatchway door section when the car is at the 
landing, and thereby opening or closing the 
hatchway door. 

4. In an elevator system, a car for Serving 
a, floor landing in a hatch Way, a hatch Way door 
comprising a pair of center Opening horizontally 
Slidable door Sections, a pair of clutches Sup 
ported on the car, one for each door section, a 
pair of motors mounted on the car, one for each 
clutch, means for connecting both motorS to a 
Source of electrical energy to cause them to ro 
tate simultaneously in opposite directions, means 
responsive to rotation of the motors in Opposite 
directions When the car is at the landing for 
causing the clutches to move in opposite direc 
tions into engagement With the hatchWay door 
sections when the car is at the landing, and 
thereby opening or closing the hatchway door, 
a pair of Shea Ves mounted at the hatchWay door, 
flexible means disposed on the sheaves and con 
nected to each of the hatchway door sections to 
cause each Section to move in accordance With 
the movement of the other section, and a lock 
respon Sive to operation of . One of the hatchWay 
door Sections for locking the hatch Way door in 
its closed position. 
- 5. In an elevator System having a car Serving 
a, floor landing in a hatch Way, a hatchway door 
for the landing comprising a pair of center open 
ing horizontally slidable door sections, a door on 
the car comprising a pair of center opening hori 
Zontally slidable door sections, motive means 
mOlUnited On the Car for mo Ving the Car door 
sections in opposite directions in opening or clos 
ing them, and a clutch mounted on each car 
door Section for engaging the hatchway door 
section opposite that car door Section and moW 
ing it. With itself when the car is at the landing 
and the motive means is energized to move the 
Car door Sections in an Opening or closing op 
eration. 

6. In an elevator, a car for Serving a corridor 
opening, a hatchWay door comprising a pair of 
Center opening horizontally slidable door sec 
tions mounted at the Corridor opening, a car 
door comprising a pair of center opening hori 
ZOntally slidable door Sections mounted on the 
car, an individual motor mounted on the car 
for each car door section, means for operatively 
connecting each motor to its door section, means 
for connecting both motors to a Source of elec 
trical energy to cause them to rotate Simul 
taneously in opposite directions for moving the 
car door sections in opposite directions, and a 
clutch mounted on each car door section for 
engaging the hatchway door section opposite that 
car door section and moving it with itself when 
the car is at the hatchway door and the motors 
are energized to move the car door sections in 
an opening or closing Operation. 

7. In an elevator, a car for serving a corridor 
opening, a hatchway door comprising a pair of 
center opening slidable door sections mounted 
at the corridor opening, a car door comprising a 
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pair of center Opening slidable door Sections 
mounted on the car, an individual motor mounted 
on the car for each car door section, means for 
connecting both motors to a Source of electrical 
energy to cause them to rotate simultaneously 
in opposite directions for moving the car door 
sections in opposite directions, a pair of limit 
SWitches responsive to Operation of the car door 
sections for simultaneously disconnecting both 
motors from their source of power only when 
both car door Sections arrive at predetermined 
points in their travel, and a clutch mounted on 
each car door Section for engaging the hatch 
Way door Section Opposite that car door section 
and moving it with the car door section in 
an Opening or closing operation when the car 
is at the hatch Way door and the motorS aire 
energized to nOWe the Car doOr. Sections. 

8. In an elevator, a car for Serving a corridor 
; Opening, a hatchWay door comprising a pair of 
Center Opening horizontally slidable door Sec 
tions mounted at the corridor opening, a car 
door Comprising a pair of center opening hori 
ZOntally slidable door Sections mounted on the 
car, an individual motor mounted on the car for 
each car door Section, means for connecting both 
motors to a Source of electrical energy to cause 
them to rotate simultaneously in opposite direc 
tions for moving the car door sections in oppo 
site directions, a pair of limit switches respon 
sive to operation of the car door sections for si 
multaneously disconnecting both motors from 
their source of power only when both car door 
Sections arrive at predetermined points in their 
travel, a, clutch mounted on each car door sec 
tion for engaging the hatchway door section op 
posite that car door section and moving it with 
the car door section. When the car is at the 
hatch Way door and the motors are energized to 
move the car door Sections, a pair of sheaves 
mounted at the hatchway door, a flexible con 
necting means disposed over the sheaves and 
;Connected to each hatchWay door section for 
causing the hatchway door sections to travel 
Corresponding distances, and a lock responsive to 
operation of one of the hatchway door sections 
for locking the hatchway door. 

9. In an elevator, a car for serving a corridor 
opening, a hatchway door comprising a pair of 
center Opening horizontally slidable door sec 
tions mounted at the corridor opening, a car 
door comprising a pair of center opening hori 
Zontally slidable door sections, mounted on the 
car, an individual motor mounted on the car for 
each car door section, means for connecting each 
motor to its door section, means for connecting 
both motors to a source of electrical energy to 
cause them to rotate simultaneously in opposite 
directions for moving the car door sections in 
opposite directions, a clutch mounted on each 
car door section for engaging the hatchway 
door Section Opposite that car door section and 
moving it. With itself when the car is at the 
hatchway door and the motors are energized to 
nove the car door sections in an opening or clos 
ing operation, a pair of sheaves mounted at the 
hatchway door, and a flexible means disposed on 
the sheaves and connected to both hatch Way 
door Sections to provide a tie between the two 
motor drives for absorbing any minor unbalance 
and assuring that each part of the System con 
pletes its motion simultaneously with the other 
parts. 

10. In an elevator System, a car for serving a 
floor landing in a hatchway, a car door compris 
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ring a pair of center opening horizontally slidable 
door sections, a pair of motors mounted On the 
car, one for each door Section, means for Opera 
tively connecting each motor to its door section, 
a circuit for simultaneously connecting both 
motors to a source of electrical energy to cause 
them to rotate simultaneously in opposite direc 
tions for moving the door sections in opposite 
directions in a closing or opening operation, and 
means responsive to the first one of either door 

. Sections to arrive at its slow down point for 
decelerating both motorS. 

11. In an elevator System, a car for serving a 
floor landing in a hatchway, a car door compris 
ing a pair of center opening horizontally slidable 
door sections, a pair of motors mounted on the 
car, one for each door section, means for opera 
tively connecting each motor to its door section, 
a circuit for simultaneously connecting both 
motors to a Source of electrical energy to cause 
them to rotate simultaneously in opposite direc 
tions for moving the door sections in opposite di 
rections in an opening operation, and means re 
sponsive to that door section which completes 
its opening movement last for disconnecting both 
motors from their source of energy. 

12. In an elevator system, a car for serving a 
floor landing in a. hatchway, a car door compris 
ing a pair of center opening horizontally slidable 
door Sections, a pair of motors mounted on the 
car, one for each door section, means for opera 
tively connecting each motor to its door section, 
a circuit for simultaneously connecting both 
motors to a Source of electrical energy to cause 
them to rotate simultaneously in opposite direc 
tions for moving the door sections in opposite 
directions in a closing Operation, and means re 
Sponsive to that door section which completes its 
closing movement last for decreasing the supply 
of energy to both motors. 

13. In an elevator System, a car for serving a 
Corridor Opening, a car door comprising a pair 
of center opening slidable door sections mounted 

on the car, an individual motor mounted on the 
car for each door section, means for Operatively 
connecting each motor to its door section, means 
for connecting both motors to a Source of elec 
trical energy to cause them to operate the door 5 
sections, means responsive to the first door Sec 
tion to arrive at a predetermined position for 
decelerating both motors, and means responsive 
to the last door section to arrive at a second 
predetermined position for decelerating both 10 
motors. 

14. In a power operated mechanism for open 
ing and closing elevator car and hatchway open 
ings, the combination of a pair of hatch Way door 
Sections for closing the hatchway opening, said 15 
door Sections being movable from a center posi 
tion in opposite directions, gearing for causing 
said doors to move in synchronism, a pair of 
door Sections for closing the car opening, also 
movable from i a center position in opposite di- 20 
rections, an independent power operator for 
each of Said car door Sections for moving said 
door Sections independently, and means for en 
gaging said car door sections with said hatch 
Way door sections to thereby cause said car 25 
door Sections to move in Synchronism. 

15. In a door operating mechanism for cen 
ter-opening, bi-parting doors for an elevator 
car entrance and for an associated hatchway en 
trance, the combination of a pair of doors for 30 
Said car, movable from a center position in op 
posite directions to open said car entrance, a 
pair of doors for said hatchway entrance, mov 
able from a center position in opposite direction 
to open said hatchway entrance, means mounted 35 
partly on said car doors and partly on said 
hatchway doors for causing each set of doors 
Comprising one hatchway door and one car door 
to move substantially in synchronism, and gear 
ing between said hatchway doors to cause said hatchway doors to move oppositely in synchro 
lS. 

EHAROLD V. MCCORMICK. 


