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9 Claims. 
My invention relates to elevator door operators 

and niaore particularly to the arrangement of the 
door operative mechanism and the Systems of 
control therefor Whereby the hatchway doors and 
the car doors are operated by individual electric 
notorS. 
One object of the invention is to provide the 

most effective elevator door Systems with simple 
and inexpensive electric door operators. 
Another object is to provide an electrically 

Operated door System by means of which the car 
may be started away from a floor as soon as the 
hatchway door at that floor is almost but not 
quite closed, With a SSurance that that door is 
locked against being reopened and that it will 
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finish its closing travel. 
A further object is to provide interlocking 

mechanism and control which will effect time 
locking of the hatchway door as soon as it ap 
proaches Within a predetermined distance of its 
closed position, but which will move the door to 
its final closed position while maintaining it in 
its locked condition. 
A further object is to provide a system com 

prising an individual motor and control for each 
door and gate which may be readily and easily 
adjusted to Suit the characteristics of the door 
or gate with which it is associated. 

It is also an obbject to provide a common 
checking means for the car door and the adja 
cent hatch door while they are in midway opera 
tion, but to have each door itself operate its own 
final check to insure the final checking of each 
door at a predetermined distance from its closed 
position. When it is being closed. 
Other objects will be obvious in the following 

description taken in conjunction with the ac 
Companying dra Wings in Which: 

Figure l is a top plan view of a portion of an 
elevator hatchway and a car, with the walls 
broken away to show the car door or gate and 
the hatchway door at one of the floor landings; 

Fig. 2 is a front elevation of the upper portion 
of the car and the car door shown in Fig. 1; 

Fig. 3 is a view in front elevation, from the 
interior of the hatchway, of the upper portion 
of the hatchway door shown in Fig. 1; 

Fig. 4 is an enlarged view, in side elevation, 
with the cover broken away, of the hatchway 
door lock and interlock shown in Fig. 1; 

Fig. 5 is a straight-line diagramrinatic repre 
sentation of the motors and the control system 
for operating the doors shown in Fig. 1; and 

Fig. 5A is an explanatory representation of 

(C. 8-52) 
the connections between the relays and Contact 
members operated thereby in Fig. 5. 

List of relays, etc. in drawings 
OR=door opening relay 
CR=door closing relay 
CS=car SWitch 
H=1st floor hatch Way notor 
2H-2nd floor hatchWay notor 
3H-3rd floor hatchWay notor 
C=car door motor 
(Tsist fiOCr hatchWay door notor SWitch 
2e2nd floor hatch Way door motor SWitch 
3T-3rd floor hatchway door motor SWitch 
K-first opening resistor relay 

2Kai-second opening resistor relay 
3K-sist closing resistor relay 
AK=second closing resistor relay on door only 
Nominterlock coil at 1st floor 

2NEinterlock coil at 2nd floor 
3N-interlock coil at 3rd fiOor 
LO =limit SWitch on opening (operated by Con 

troller) 
Crimit switch on closing (Operated by Con 

troller) 
O = St opening can on door and gate (Oper 

ated by controller) 
OL2-2nd opening can on door and gate (oper 

atted by controller) 
CL3-1st closing cam (operated by controller) 
CL&=2nd closing cam on gate only (operated by 

Controller) 

Referring more particularly to the drawings, 
I have illustrated a section of an elevator hatch 
way having a front wall 0 and side walls and 
2. The section of the hatch Way is taken at a 

floor landing, and any suitable door, Such as a 
Single door, a two-speed door, or center opening 
doors, may be provided at the landing. 
For convenience, I have illustrated the land 

iing as provided with a pair of horizontally slid 
ing center opening doors 3 and 4. The other 
landings (not shown) may be provided With doors 
of the Sane style or any other Suitable Style. 
The doors are provided with suitable hangers 
5, 6, 7 and 8 by which they may be suspended 
on an overhead track rail 9 in the usual man 
ner so that they may slide toward the center in 
closing and a Way from it in opening. 
The means for Operating these doors comprises 

a pair of door operating cables 2 and 2 mounted 
upon and passing around a pair of sheaves 22 
and 23 attached to the track rail construction. 
The under ends of the cables are attached to the 
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2 
hanger 7 and the upper ends are attached to 
the hanger 6, so that rotation of the Sheaves 
will pull the cables to open or to close the doors. 
The cables may be constructed of iron covered 
With rubber as described in Patent No. 1,966,182, 
issued July 10, 1934. 
The means for operating the sheaves comprises 

an electric motor 3H mounted by means of a 
bracket 25 upon the sidewall of the hatchway 
and provided with a pinion 26 for operating a 
belt 25 to rotate a pulley 28 mounted on the shaft. 
of the sheave 23. With this construction, rota 
tion of the notor 3H in One direction will cause 
the sheave 28 to operate the cables to Open the 
hatchway doors and operation of the motor in 
the opposite direction will cause the cables to 
close the hatch Way doors. 
A car 30, of which only the front wall 3 and 

the side walls 32 and 33 are shown, is disposed 
in the hatchway in position opposite the hatch 
way doors 3 and E. The car is provided with 
a pair of horizontally sliding center opening doors 
35 and 36 which are Suspended from an over 
head track rail 37 by a plurality of hangers 38, 
39, 40 and 4f. 
The means for moving the car doors to their 

Open Or to their closed position includes an elec 
tric motor C provided with a foot plate 42 by . 
means of which it is secured to the roof of the 
car 30. The motor is provided with a driving 
pulley or wheel 43 over which a driving belt 44 
passes to a driven pulley or sheave 45, mounted 
upon the outer end of a shaft 46, the inner end of 
Which is mounted in a suitable bearing 47 bolted 
Or other Wise Secured to the roof of the car. On 
the shaft 46, between the bearing 47 and the 
sheave 45, is mounted a sprocket wheel 48, over 
which passes a Sprocket chain 49. The sprocket 
wheel 48 is connected to the driven sheave so 
that rotation of the sheave effects a correspond 
ing rotation of the sprocket wheel. The upper 
end of the Sprocket chain is attached to a bracket 
5 attached to the hangers 38 and 39 of the car 
door 35 and its under end is secured to a bracket 
52 mounted on the hangers 4 and 4 of the door 
36. A second Sprocket chain 53 is supported on 
a Sprocket wheel 54 and has its upper end con 
nected to the bracket 5 on the door 35 and 
its under end connected to the bracket 52 on the 
door 36. 
AS may be seen in Fig. 2, if the motor Cro 

tates in the direction of the arrow 55, it causes 
the operating mechanism, comprising the pulley 
43, belt 44, sheave 45, sprocket wheel 48 and the 
chain 69, to pull on the bracket 52 to move the 
door 36 to its open position. At the same time, 
the Operation of the door 36 causes its bracket 
52 to pull on the lower end of the chain 53 and 
thereby causes its upper end to pull on the bracket 
5 and thus cause the door 35 to move to its open 
position simultaneously with the opening motion 
of the door 36. It Will also be apparent that 
when the motor is reversed, the chain will be op 
erated by the Sprocket wheel 48 to move the 
doors 35 and 36 to their center closing position. 
The door operating mechanism may be used 

in an elevator System. Serving any desired num 
ber of floors. However, in the present case, I 
have assumed, for the sake of simplicity, that 
illustrating it in connection with the first, second 
and third floors will enable any one to clearly 
understand the System. In the drawings, the car 
is shown at the third floor, where the motor 3H 
has been provided for operating the hatchway 
doors at that floor. The hatchway doors at the 

2,285,380 
other floors will be similar to the pair of hatch 
way doors for the third floor and each pair of 
doors will be provided with similar door operat 
ing mechanism. In the control circuit shown in 
Fig. 5, the armatures of the hatchway door no 
tors are indicated as 3HA for the third floor no 
tor, 2HA for the second floor motor, and HA 
for the first floor motor. Similarly, the field 
windings for these motors are indicated as 3HF 
for the third floor, 2HF for the second floor, and 
HF for the first floor. The armature for the 

car door motor is indicated as CA and the field 
winding for that notor as CF. 
The operation of the motors to open or to close 

the doors may be controlled by Operating a car 
switch CS. When the Switch is moved to the 
left, a door opening relay OR is disposed to be 
energized to connect the car door motor and the 
hatchway door motor at the hatchway floor at 
which the car is standing to operate to open the 
doors. When the switch is moved to the right, 
a door closing relay CR is disposed to be ener 
gized to connect the car door motor and the 
hatchway door motor at which the car is stand 
iing to close the doors. 
The hatchway door motors and the car door 

motor are preferably of the Series wound direct 
current type. The armatures and field windings 
of the hatchway door motors are connected in 
Series, With the armatures in parallel With each sts 
other and With the field Windings in parallel with 
each other, but each hatchway landing is pro 
Vided with a switch disposed to be operated by 
an inductor relay on the car when it stopS at 
that landing for connecting only the field Wind 
ing and the armature winding for the door motor 
at that landing for energization by the opening 
Of the closing relay. - 
The floor switch for the first foor is designated 

as I, that for the second floor as 2T, and that 
for the third floor as 3T. The inductor relay on 
the car is indicated as T and is connected to 
be controlled by a speed governor, for instance, 
Such as indicated by the ball governor G. While 
the car is operating, the ball governor prevents 
energization of the inductor relay T, but, when 
the car Comes to a stop at a floor, the ball gov 
ernor closes its contact members to energize the 
inductor relay so that it Will operate the induc 
tor switch at the floor at which the stop is made. 
An adjustable resistor r is disposed between 

the armatures and the field Windings of the 
hatchway door motors whereby the amount of 
effective resistance in the resistor may be se 
lected to cause the armature and field windings 
to operate in their most efficient manner. 
A resistor r2 is provided for controlling the 

amount of current through the armatures of the 
hatchway door motors so that the Speed of the 
motors in starting, and stopping may be con 
trolled as desired. 
The armature CA and the field Winding CF of 

the car door motor are connected in series, and 
a resistor r3 is provided for adjusting the cur 
rent therein as desired. A resistor r is provided 
for controlling the amount of current through 
the armature of the car door motor so that its 
speed may be controlled in starting and stopping 
the car door. 
In order to control the amount of the resistors 

r2 and r in the circuits for the armatures of the 
car door and the hatchway door motors and also 
to deenergize the starting and stopping relays at 
the right time, the system is provided with a 
controller L for connecting the resistors in the 
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2,235,380 
motor circuits in accordance with the position 
of the car doors and the hatch Way doors at which 
the car is standing. The controller is mounted 
upon the top of the car and is Operated by the 
Sprocket wheel 5A. The use of the sprocket 
Wheel for Operating the controller and also for 
Supporting the chain. 53 affords a simple con 
struction whereby the controller is operated in 
accordance with the movement of the car doors. 
A chain is USed instead of a cable so that the 
position of the controller will always correspond 
exactly With the position of the doors. 
The controller is provided with cam operated 

switches OL?, OL2, CL3, CL4, LO and LC. 
The switches OL and OL2 control the ener 

gization of a first opening resistor relay. K and 
a second opening resistor relay 2K for control 
ling value of the resistors r2 and r in the cir 
cuits of the armatures of the car door motor and 
the hatchway door motor at the floor at which 
the car is stopped While the doors are being 
opened. The SWitch C3 controls the first clos 
ing resistor relay 3X in the resistor circuits r2 
and r during the closing operation of the doors. 
The cam switch CL4 controls, in conjunction 
with a switch on the closing relay, a circuit 
through the resistor r in the circuit of the car 
dOOr notor in Order to place a positive check on 
the movement of the car door when it closes to 
Within a predetermined distance of its completely 
closed position. A Second closing resistor relay 
4K is provided for controlling the amount of the 
resistor r2 in the circuit of the hatchway door 
arnature When the hatchWay door closes to 
Within a predetermined distance of its closed 
position. 
The opening relay OR is provided With a time 

delay device such as a condenser 7) arranged 
to discharge through the relay coil when it is 
deenergized by the opening of the limit SWitch 
LO. The discharge of the condenser through 
the relay coil provides approximately one-half 
second delay in the opening of the relay thus 
giving the doors time to complete their opening 
movement after the limit switch opens and also 
causes the doors to be held monentarily against 
their bumpers to absorb their rebound. The 
closing relay CFR is provided with a time delay 
meanS Such as a condenser to control the 
last closing action of the doors in the same man 
ner. If desired, any other time delay means 
instead of condensers may be employed. 
In order to prevent the opening of any of the 

hatch Way doors while the car is not standing 
thereat and also to prevent, operation of the car 
While a hatch Way door is open, each hatchway 
door is proVided With a pawl and ratchet lock 
ing mechanism. 6). The mechanism comprises 
a pawl Or latch 6 pivotally mounted in a lock 
Casing 62 secured to the hatchway wall in such 
position that the pawl will fall into the notched 
portion of a bar 63 mounted on the top portions 
of the hangers 5 and 6 on the door 3 when 
the door is completing its closing movement. An 
electronagnetic coil 3N is mounted, by means 
of a bolt 64, on the inside of the lock casing to 
attract, when energized, an armature 65 attached 
to the pawl. When the coil is energized, the 
armature 65 is attracted thereto and thus raises 
the pawl out of the notched portion of the bar 
and holds it above the bar so that the door may 
be readily moved to its open position. The pawl 
6 is weighted sufficiently to fall into its locking 
position in the notched or ratchet portion of the 
bar when the door is in or near its closed posi 

3. 
tion and the coil 3N is deemergized. The pawl 
and armature are provided with an arm 66 for 
Operating a pair of contact members 3N dis 
pOSed in the circuit for the second closing re 
sistor relay 4K. By this it will be apparent that 
the relay 4K will be energized only when the lock 
at a hatch Way door is unlocked to permit the 
Opening of the hatchWay door. 

In accordance. With my invention, the locking 
bar 63 is provided with a plurality of notches 67, 
68 and 69 of different sizes to receive the pawl 
6 when the door is being locked. The ledges or 
teeth 6d. and 68a of the notches 67 and 68 are 
made lower than the ledge 69a for the notch 69, 
So that the pawl Will close the contact members 
3N when it slips off the ledge 69a, into the notch 
69 but will not open those contact members when 
it moves over the ledges 68a and 67a on moving 
from the notch 69 to either the notch 68 or 67 
as the door completes its movement into its fully 
Closed position. 

It is to be understood that an interlocking 
SWitch is a SSociated with each lock at each hatch 
way door opening, the interlocking switch for the 
first floor being indicated as N, that for the 
Second floor as 2N, and that for the third floor 
as 3.Nf. 
The second closing resistor relay 4K is also 

provided with a pair of contact members 4K2 
Which may be disposed in the car control circuit 
to prevent Operation of the car While the hatch 
Way door is unlocked and also to permit the car 
to proceed on its trip as soon as the pawl 6 is 
disposed in the locking notch 69. 
The operation of the system is as follows: It 

Will be assumed that the car is in operation and 
is slowing down to a stop at the third floor. Un 
der these conditions the interlock 60 on the cor 
ridor door is closed, With its latch 6 in the notch 
61 and the switch 3N closed, thus energizing the 
second closing resistor relay 4K which, in turn, 
has its contact members 4K2 closed in the car to 
permit the Operation of the car. The controller 
SWitches CL4, CL3 and LO are closed by reason 
of the position of the controller L. 
The slowing down of the car causes its gover 

nor G to close its contact members G thus en 
ergizing the inductor relay coil T on the car to 
Operate the inductor plate 3T at the third floor 
to close its Switches 3T, 3T2 and 3T3. The clos 
ing of the SWitches 3T and 3T2 prepares the 
circuits of the hatch Way door motor 3H at the 
third floor for operation. When the door is to be 
opened. The closing of the contact members 3T3 
prepares a circuit for energizing the hatch door 
inductor coil 3N to unlock the corridor doors 
When they are to be opened. 
As the car cones into the third floor, it is as 

Sumed that the attendant throws the car switch 
CS to Open the car doors 35 and 36 to unlock and 
open the hatchWay doors 3 and 4 at the third 
floor. The closing of the contact members CS 
energizes the door opening relay OR by the cir 
cuit L-, OR, LO, CS, L-. The energized re 
lay OR closes contact members OR6 and thereby 
completes the circuit for energizing the hatch 
door interlock coil 3N at the third floor which 
causes it to lift the pawl 6 out of the locking 
notch 6, thus unlocking the corridor doors. The 
unlocking movement of the pawl also opens the 
contact members 3N at the third floor which 
deenergizes the relay 4K to open its contact 
members 4K? to eliminate the resistor r2 from 
the circuit for the armature 3HA and opens its 
contact members 4K2 to prevent operation of the 
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car control circuit to move the car While the 
hatchWay doors are Open. 
The closing of the contact members OR and 

OR2 energizes the field winding 3.H.F and the air 
mature 3HA of the door motor at the third floor 
to cause that motor to move the hatch Way doors 
at the third floor to their open position. The 
motor circuit extends 

The closing of the contact members OR3 and 
OR4 energizes the field winding CF and the ar 
mature CA of the car door motor to move the car 
doors to their open position, through the circuit 

The energized motor moves the chains 49 and 53 
to open the car doors and the action of the 
chains rotates the controller Li to restore its limit 
switch contact members EC to their closed posi 
tion. By the time the doors are approximately 
one inch open, the chains rotate the controller 
to restore its contact members C4 to their open 
position. When the doors are, say, four inches 
open, the controller restores its contact members 
CL3 to their open position. As the car doors 
continue their travel toward their Open position 
and are, say, four inches from their full open 
position, the controller I closes its first deceler 
atting contact members OL, thereby energizing 
the first opening resistor relay K Which, in turn, 
closes its contact members Ki and K2. The 
closing of the contact members K inserts a pre 
determined portion of the resistor r2 in parallel 
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with the armature 3HA of the hatch door notor 
to decelerate that motor to slow down the hatch 
way doors as they near their open position. The 
closing of the contact members K2 inserts a 
predetermined portion of the resistor r in par 
allel with the armature CA of the car door motor 
to decelerate that motor to slow down the car 
door as it nears its full Open position. As the 
doors arrive at, Say, one inch from their full open 
position, the controller L is Operated to close its 
second decelerating switch Ol2, thereby energiz 
ing the second opening resistor relay 2K to close 
its contact members 2K and 2K2 by the circuit 

L--, 2K, OL2, OR5, L 
The closing of the contact members 2Ki inserts 
a predetermined portion of the resistor r2 in par 
allel with the armature 3HA to decrease the 
speed of the hatchway door motor so that the 
hatchway doors will slow down softly at the end 
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of their opening travel. The closing of the Con 
tact members 2K2 inserts a predetermined por 
tion of the resistor r in parallel With the arma 
ture CA of the car door motor to decelerate that 
motor to slow down the car doors so that they 
move softly into their full open position. 
In the diagram of Fig. 5, the resistors r2 and 

r are shown as connected at various points by 
adjustable arrows controlled by Opening and cloS 
ing switches. It should be understood that in 
actual practice the circuits controlled by the 
opening and closing switches may be connected 
to these resistors at any point or points Selected 
by the elevator engineer and that it is common 
practice to make these connections When the ele 
vator is installed and to change or modify then 
in any manner desired to secure smooth operation 
of the hatch door motors and the car door motors 
in opening and closing the doors With which they 
are associated. 
As the car doors reach their open position, the 

controller L. is operated to open its limit SWitch 

2,235,880 
LO to deenergize the opening relay OR. How 
ever, inasmuch as this relay is associated with 
its condenser 70, it stays energized for a very 
short time to give the door motors time to COm 
plete their opening, movement after the limit 
switch opens and also causes the doors to be 
held in their full open position momentarily 
against their bumpers to absorb their rebound. 
The opening of the contact members OR and 
OR2 of the deemergized relay OR deenergizes the 
field Winding 3.HF and the armature Winding 3HA 
of the hatch door motor, thereby stopping that 
motor. The opening of the contact members 
OR3 and OR.4 deenergizes the field winding CF 
and the armature CA of the car door motor, 
thereby stopping that motor. The opening of 
the contact members OR5 deenergizes the first 
Opening and the Second opening resistor relays 
K and 2K to open their contact members for 

disconnecting the resistor r2 and r from the cir 
cuits for the armature CA and armature 3HA. 
The opening of the contact members OR6 de 

energizes the hatch door interlock coil 3N Which 
causes the pawl 6 to drop down on the ledge 69a, 
of the bar 63. This ledge, however, prevents the 
door from being locked and also prevents the 
closing of the contact members 3N to move the 
car. It will be obvious that the pawl 6 cannot 
nove into locking position until the hatchway 
door is moved sufficiently toward its closing po 
Sition to permit the pawl to drop off the ledge or 
upper Surface. 69a of the bar and into one of the 
notches 67, 68 or 69. 

It Will be assumed now that the passengers 
have entered or left the car and that the car 
attendant moves the car switch CS in a clock 
Wise direction to effect the closing of the car 
doors and the hatchway doors. The movement 
of the Switch closes its contact members CS2, 
thereby energizing the door closing relay CR 
through the circuit L-- , C.R., L.C, CS2, L- . The 
closing of the contact members CR, and CR2 
reverses the energization of the hatch door motor 
to close the hatch doors, by the circuit 

L+, CR2, 3HF, 3T2, CRI, r, 3HA, 3T 
The energization of the hatch door motor 3H 
causes the hatch doors to move toward their 
closed position. 
The closing of the contact members CR3 and 

CR4 energizes the car door motor C through the 
circuit 

L-I, CR4, CF, CR3, r3, CA, L 
The energized car door motor moves the car doors 
toward their closed position and in doing so 
causes the chains 49 and 53 to rotate the con 
troller Li so that it restores the limit switch LO to 
its closed position. As the car door moves, say, 
One inch away from its open position, the con 
troller restores its switch OL2 to its open posi 
tion, and, as the car door moves, say, four inches 
away from its open position, the controller re 
stores the switch OL? to its open position, to 
prepare them. for closing at the proper time in 
the opening sequence of the dOOrs. 
As the doors arrive at, say, four inches from 

their closed position, the controller Li closes its 
switch CL3, thereby completing the circuit for 
energizing the first closing resistor relay 3K to 
close its contact members 3K and 3K2. The 
closing of the contact members 3K inserts a pre 
determined portion of the resistor r2 in parallel 
with the armature 3HA of the hatch door motor 
to check its speed so that the door Will slow down 
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as it nears its fully closed position. The closing 
of the contact members 3K2 inserts a prede 
termined portion of the resistor r in parallel 
With the armature CA of the car door motor to 
cause that motor to decelerate and thus slow down 
the movement of the car door as its nears its fully 
closed position. 
AS the car door gets Within, say, one inch of 

its closed position, the controller L. closes its 
SWitch CIA, thereby inserting a predetermined 
portion of the resistor r in parallel circuit with 
the armature CA to positively check the car door 
motor as the car door reaches the desired pre 
determined distance from its full closed position. 
It is to be noted that this last checking of the 
Car door motor is controlled by the car doors 
reaching a predetermined point on closing and 
that it is independent of the final checking of 
the hatchway door motor. 
As the hatch doors reach a predetermined dis 

tance from their fully closed position, the pawl 
6 drops off the ledge 69a and into the notch 69, 
thereby locking the hatch doors against being 
opened until the interlocking coil 3N is again 
energized. The movement of the pawl 6 into 
the notch effects the closing of the contact mem 
bers 3N, thereby energizing the second closing 
resistor relay 4K to close its contact members 
4K and 4K2. The closing of the contact mem 
bers 4K inserts a predetermined amount of the 
resistor r2 in parallel with the armature 3HA of 
the hatch door motor to decelerate that motor to 
cause the hatch doors to close softly. Hence, it 
is Seen that this final checking of the hatch door 
notor is effected by the hatch doors reaching a 
predetermined closing position and that it is in 
dependent of the final checking of the car door 
notor. 
The car doors and the hatch doors are now 

almost closed and the hatch door is locked 
against being reopened. Hence, there is no 
reaSOn Why the car should not be permitted to de 
part and not have to wait until the doors are 
tightly closed. It is for this reason that the con 
tact members 4K2 of the relay 4K are disposed 
to close in the car controlled circuit when the 
pawl 6 falls into the notch 69 and locks the door 
against opening but permits it to finish its clos 
iing movement. 
When the doors are about one-half inch from 

their fully closed position, the controller opens 
its limit Switch TC, thereby opening the circuit 
for the door closing relay CR but the condenser 

on this relay maintains it in its energized con 
dition for a time sufficient for the motors to move 
the doors to their fully closed position and also 
causes the motors to hold the doors momentarily 
against their bumpers to absorb the rebound 
therefrom. When the relay CR becomes deener 
gized, it opens its contact members. The open 
ing of the contact members CR, and CR2 de. 
energizes the hatch door motor. The Opening of 
the contact members CR3 and CR4 deemergizes 
the car dOOr motor. The Opening of the contact 
members CR5 removes a predetermined portion 
of the resistor r from the circuit of the arma 
ture CA of the car door motor. The opening of 
the contact members CR6 deenergizes the first 
closing resistor relay 3k which restores its con 
tact members 3K and 3K2 to their open position. 
. As the hatch doors move from their closing 
position where the latch 6 dropped into the 
notch 69 to their completely closed position, the 
latch slides over the ledge 68a into the notch 68 
and then Over the ledge 6d. into the final notch 
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6 which locks the doors in their completely 
closed position. However, the ledges 68a, and 67a. 
are not high enough to cause the pawl, as it slips 
over then from notch to notch, to open the Con 
tact members 3N. Inasmuch as these contact 
members stay closed, the relay 4K remains ener 
gized and thus the car is able to leave the third 
floor. 

It Will be assumed that car started to leave the 
floor as the doors closed to the point where the 
i8tch fell into the notch 69, as the car increased 
its Speed, the governor G opened its contact mem 
bei's GE, thereby deenergizing the inductor relay 
T to open the switches 3T, 3T2 and 3T3 to pre 
vent any operation of the hatchway door circuit 
at the third floor. 
The car doors and the hatchway doors are now 

in their completely closed position and the door 
Operating system Will be ready for its next opera 
tion when the car slows down at the next floor 
at which a stop is to be made. 

By the foregoing description it will be appre 
ciated that I have provided a door operating sys 
ten requiring Very simple apparatus arranged in 
a simple and inexpensive manner; that the mo 
tors are provided with individual control Systems 
Which may be adjusted to meet the various con 
ditions under which such systems are installed; 
that a special lock and interlock switch permits 
the locking of the doors before they are fully 
closed and permits the car to be moved away from 
a floor before the hatch doors at that floor are 
tightly closed but when they are safely closed 
and that the operating relays are provided with 
ineans Which cause the doors to be held momen 
tarily against their bumpers in their closed or 
Open position at the end of their movement at 
least for a sufficient time to permit them to 
absorb the rebound effect of the bumpers. 
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 its Spirit and scope. 

I claim as my invention: 
i. In an elevator door operating system for 

Operating a hatch Way door at a landing and a 
door on the car in the elevator, an electric motor 
for moving the hatch Way door, an electric motor 
for moving the car door, switches for starting, 
Stopping and reversing the motors, means re 
Sponsive to Operation of one of the doors for de 
celerating both motors at predetermined points 
in their movements and responsive to movement 
of Said one door to within a predetermined dis 
tance of its completely closed position for further 
decelerating the motor of said one door for its 
final closing movement, and means responsive to 
a closing movement of the other of said doors to 
Within a predetermined distance of its completely 
closed position for further decelerating the motor 
of Said other door in its final closing movement, 
Whereby both doors are checked by common 
means at one stage of their travel and each door 
is checked by its own means when it is a prede 
termined distance from its final position. 

2. In an elevator door operating system for 
operating a hatchway door at a landing and a 
door on the car in the elevator, an electric motor 
for moving the hatchWay door, an electric motor 
for moving the car door, switches for starting, 
stopping and reversing the motors, a resistor for 
each motor, means responsive to operation of 
One of the doors for controlling the resistors of 
both motors to decelerate their speed at prede 
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6 
termined points and responsive to movement of 
said one door to within a predetermined distance 
of its completely closed position for controlling 
the resistor of the motor for that said one door 
to decelerate that motor for its final closing move 
ment, and means responsive to a closing move 
ment of the other of said doors to Within a pre 
determined distance of its completely closed posi 
tion for controlling the resistor of the motor of 
said other door to decelerate that motor for its 
final closing movement, whereby both doors are 
checked by a common means at one stage of their 
travel and each door. is checked by its own means 
when it is a predetermined distance from its final 
position. 

3. In an elevator door operating System, for 
operating a door at a corridor opening and a door 
on a car in the elevator, an electric motor for 
moving the corridor door, an electric motor for 
moving the car door, Switches for starting and 
stopping the motors, a resistor for each motor, 
means responsive to a predetermined operation 
of the car door for controlling the resistors of 
each motor to decelerate the motors and respon 
sive to movement of the car door to within a 
predetermined distance of its completely closed 
position for controlling the resistor of the car 
door motor to decelerate that motor for its final 
door closing movement, and means responsive to 
a closing movement of the corridor door to within 
a predetermined distance of its completely closed 
position for controlling the resistor of the corri 
dor motor to decelerate that motor for its final 
closing movement, whereby both motors are 
checked by a common means at one stage of their 
movement and by individual means at their final 
closing movement. 

4. In an elevator door operating Systern, a no 
tor for moving the door, an opening relay, means 
for connecting the opening relay for energiza 
tion, means responsive to energization of the 
opening relay to cause energization of the motor 
to move the door to its open position, a limit 
switch for controlling the energization of the 
opening relay, means responsive to a predeter 
mined opening movement of the door for Operat 
ing the limit switch to disconnect the opening 
relay from its source of energization, and a time 
delay means associated With the opening relay 
for preventing that relay from deemergizing the 
motor for a predetermined time after the Open 
ing of its limit switch whereby the door motor 
will complete its opening movement after the 
limit switch opens and will hold the door momen 
tarily against its bumpers to absorb their re 
bound. 

5. In an elevator door operating System for 
operating a sliding door at a corridor opening and 
a door on the car in the elevator, a motor for 
moving the corridor door, a motor for moving 
the car door, an opening relay and a closing re 
lay for connecting and disconnecting the mo 
tors with a source of energy and for reversing 
their direction of operation, a limit switch for 
each relay, means responsive to a predetermined 
opening movement of the car door for operating 
the limit switch associated with the opening relay 
to disconnect that relay from its source of en 
ergization, means responsive to a predetermined 
closing movement of the car door for operating 
the limit SWitch associated With the closing relay 
to disconnect that relay from its source of energy, 
a time delay means associated With each relay 
for preventing deenergization of the motors for 
W. predetermined time after the opening of the 
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relay to cause the motors to complete the open 
ing movement or the closing movement of the 
doors after the opening of a limit Switch and to 
hold them momentarily against their bumpers 
to absorb their rebound. 

6. In a door operating system for a door on 
a car in an elevator hatchway and a door in the 
hatchway, a motor for the car door, a motor 
for the hatchway door, an opening relay and a 
closing relay for connecting and disconnecting 
the motors with respect to a source of energy 
and for reversing their direction of operation, 
means responsive to a closing movement of the 
car door to a predetermined point for decelerat 
ing both motors and responsive to a further 
closing movement of the car door for further 
decelerating the car door motor, a lock com 
prising a notched bar and a pawl responsive to 
a closing movement of the hatchway door to 
nearly its closed position for locking that door, 
means responsive to the locking operation of the 
lock for further decelerating the hatchWay door 
motor, a limit Switch for the closing relay re 
sponsive to a still further closing movement of 
the car door for disconnecting the closing relay 
from its source of energy, a time-delay means 
associated with said closing relay for prevent 
ing deenergization of that relay for a predeter 
mined time after it is disconnected to. Cause the 
motors to complete the closing movement of the 
doors after the opening of the limit Switch and 
to hold them momentarily against their bumpers 
to absorb their rebound. 

7. In a door operating system for a door on a 
car in an elevator hatchway and a door in the 
hatchway, a motor for operating the hatch Way 
door, a motor for operating the car door, an 
opening relay and a closing relay for connect 
ing and disconnecting the motors With respect 
to a source of energy and for reversing their di 
rection of operation, a pawl and ratchet lock 
for locking the hatchway door comprising a 
notched bar mounted on the hatch Way door and 
a pawl pivotally mounted on the hatchway Walls 
in position to engage one of the notches when 
the hatchway door is nearly closed and to en 
gage another notch when the door is completely 
closed for locking the door, means responsive to 
operation of the car door to a predetermined 
point for decelerating both motors and responsive 
to movement of said car door to within a pre 
determined distance of its final position for 
decelerating the motor of said car door for its 
final movement, means responsive to a locking 
operation of the lock when the hatchway door 
is nearly closed for decelerating the motor of the 
hatchway door for its final movement and for 
preparing for operation a control System of the 
car, a limit Switch for each relay, means respon 
sive to a predetermined movement of the car door 
for operating the limit SWitch aSSociated With the 
opening relay to disconnect that relay from its 
Source of deenergization, means responsive to a 
predetermined closing movement of the car door 
for Operating the limit switch associated with the 
closing relay to disconnect that relay from its 
Source of energy, a time delay means associated 
with each relay for preventing deenergization of 
that relay for a predetermined time after it is 
disconnected to cause the motors to complete the 
opening, or closing movement of the doors after 
the opening of the limit switch and to hold them 
nomentarily against their bumpers to abSOrb 
their rebound. 

8. In a door operating system for an elevator, 
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a door, an electric motor for Opening and clos 
ing the door, switches for starting, stopping and 
reversing the motor, a lock for the door, and 
means responsive to a locking operation of the 
lock When the door nears its closed position for 
decelerating the motor during the latter part of 
the movement of the door to its closed position. 

9. In an elevator door operating system for 
Operating a hatchway door at a landing and a 
door on the car in the elevator, an electric mo 
tor for moving the hatchway door, an electric 
motor for moving the car door, switches for 
starting, stopping and reversing the motors, 
means responsive to operation of one of the doors 
for decelerating both motors at predetermined 
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points in their movements and responsive to 
movement of said one door to Within a predeter 
mined distance of its completely closed position 
for further decelerating the motor of Said. One 
door for its final closing movement, a lock for 
the other of said doors disposed to be locked by 
the closing movement of said other door, and 
means responsive to the locking operation of said 
lock for further decelerating the motor of said 
other door in its final closing movement, whereby 0 
both doors are checked by common means at One 
stage of their travel and each door is checked 
by its own means when it is a predetermined dis 
tance from its final position. 

HAROLD W. McCORMICK. 3 


