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This invention relates to improvements in 
automatic elevator car door operators and in con 
bined car door and hall door operators. 
An object of the invention is to provide a novel 

and advantageous car door operator for elevators. 
Another object is to provide novel means for 

operating both car doors and hall doors in eleva 
tor installations. 
Another object is to provide novel door operat 

ing means whereby the door will be operated at 
maximum speed in the middle part of its travel 
and will automatically slow down in moving to 
Ward the ends of its path until Zero speed is 
reached at the limits of travel, thus obviating the 
necessity of checking devices and the like and . 
preventing slamming of the door. 
Another object is to provide novel door operat 

ing means permitting the car door to be opened 
from within in case, for example, of interruption 
of the current supply for the electrically driven 
door operator. 
Another object is to provide means, for use in 

connection with a door operator, according to the 
present invention, to unlock the hall door slight 
ly in advance of the door opening operation. 
A further object is to provide novel and ad 

vantageous door-operators which are of simple 
construction and are economical to manufacture, 
install, operate and maintain. 

in carrying out the invention, use may be made 
of an operating arm pivoted on a structure car 
ried by the cage or car above its roof and Con 
nected to a member slidable along a vertical guide 
secured to the car door at its front side. With the 
car at rest and the car door open the operating 
arm will be substantially horizontal. Upon the 
operation of means which may include buttons on 
the car and buttons at the various floors, there 
will be started a torque motor which Swings the 
operating arm and closes the door. The motor is 
then stalled but the current is still supplied there 
to. When reaching the selected floor, the action 
of the motor will be reversed and when the door 
is fully open the motor will be shut off. 
To allow the door to be opened manually in 

case of possible interruption of the current Sup 
ply with passengers in the car, provision of back 
pressure means is made to exert back pressure on 
the operating arm when it comes within a short 
distance, say three inches, of horizontal. The 
torque motor will overcome this back pressure but 
will be stopped by suitable means when the op 
erating arm reaches substantially horizontal posi 
tion. If, therefore, the current is cut off, the 
back pressure means Will move the operating arm 
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downwardly and move the door back a short dis 
tance but far enough to enable anyone present to 
insert his fingers and open the door. The back 
pressure means may involve the use of Springs, 
weights or any other suitable means. 
When master door operation, that is operation 

of both car door and hall door together is de 
sired, it may be attained by attaching a slotted 
carrier to the car door, and angle iron members 
to the several hall doors, all with flanges carefully 
aligned with the slot of the slotted carrier on the 
car door. Of course this connection may be re 
versed or other connections used. If then the 
car door closes or opens within a landing or floor 
zone, the hall door at that level will move with 
the car door. 
With this arrangement for connecting the car 

and hall doors, it will be necessary to unlock each 
hall door before it can be opened by the car door. 
For this purpose a retiring cam on the car may 
be used to release the latches carried by the hall 
door frames or the adjacent Walls and adapted to 
cooperate with suitable members or keepers on 
the hall doors. As each door closes, the car door 
operator withdraws the cam so that the hall door 
will be locked. 

Master door operation requires unlocking of 
the hall door at the level reached by the car, be 
fore the doors move appreciably. This may be ac 
complished by causing the operating arm to Op 
erate an auxiliary arm upwardly beyond horizon 
tall to closing position. The door movement cor 
responding to an upward movement of the aux 
iliary lever through a short distance below hori 
zontal and a short distance above horizontal, and 
vice versa would be practically nil, and the door 
operating arm movement corresponding to this 
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range of movement of the auxiliary arm may be 
used to effect the locking or unlocking of the hall 
door while this door and the car door connected 
therewith are practically stationary. 
Other objects, features and advantages will ap 

pear upon consideration of the following detailed 
description and of the drawings, in which 

Fig. 1 is a fragmentary front elevation of the 
upper part of the car of an automatic elevator, 
showing car door operating means embodying the 
present invention; 

Fig. 2 is a section taken on the line 2-2 of 
Fig. 1; 

Fig. 3 is a section taken on the line 3-3 
of Fig. 1; 

Fig. 4 is a fragmentary front elevation showing 
a form of the invention in which the car door 
operator is used to control hall door locking 



3 
neans and to open ana close the hall door, the 
hail door being oldinarily locked; 

Fig. 5 is a view similar to Fig. 4 but with the 
hall door unlocked and both doors Withdrawn 
slightly from closed position; 

Fig. 6 is a section on line 6-6 of Fig. 4; 
Fig. 7 is a section on line -i of Fig. 8; and 
Fig. 8 is a fragmentally detail view on a large' 

scale of the car door opener of Fig. 1. 
Referring to Figs. I and 2, the Supporting frame 

of a car G may comprise vertical side members 'i 
in the form of channels which may cooperate 
with Vertical guides (not shown) in the elevator 
shaft, and a crosshead 2 comprising two hori 
Zontal channels 3 facing outwardly and having 
their webs secured by suitable means such as 
rivets to the corresponding side flanges of Side 
members . The car proper may comprise a 
floor and a rear Wall (both not shown), side Walls 
A4, a top or roof 5, and a front wall 6 having 
therein a door opening which may extend 
about half the width of the car. 
Mounted on the front Wall 6 of the car and 

somewhat above the door opening is a door 
supporting and guiding rail i8 which is Spaced 
from the front Wall and near its top is free at 
both its front and rear faces. Slidably supported 
by this rail 8 is a door 9 slideable from closed to 
open position and vice versa. Such support may 
be attained by use of hangers 20 in the form of 
brackets secured to the door at its top and hav 
ing pivoted to each bracket a Wheel 2i adapted 
to rest on the rail. As illustrated each. Wheel 2 is 
to the rear of the corresponding bracket and the 
upper end of the bracket extends over the top 
of the wheel and downwardly to the rear thereof 
where it may assist in supporting the pivot and, 
as illustrated in Fig. 4, and may extend back of 
the rail to serve as a guard to prevent the Wheel 
from running off the rail. 
Mounted on the door 9 and extending up 

wardly therefrom is a guide 22 in the form of two 
parallel bars 23 secured together at their ends by 
member 23d, which maintain said bars at such a 
distance apart as to provide a neat clearance fit . 
for a roller 24 pivotally mounted, preferably with 
ball bearings, on One end of an arm 25 pivotally 
mounted at its other end, and steadied between 
said bars by guide washers 25a. The effective 
length of the arm is about one-half of the width 
of the door opening so that by movement of the 
arm through 180 in opposite directions about its 
pivotal Support the door will be Opened and closed. 
The operating means for the arm 25 is mounted 

on a channel shaped bed-plate 26 supported by 
the forward parts of angle bars 27 attached to the 
flanges at the bottom of the channels 3 of the 
cross-head f2. For greater strength and stiff 
ness use may be made of ties or braces 2 a se 
cured to the top flange of the front channel 3 
and to the angle bars 2, just to the rear of the 
bed-plate 26. 
The pivotal mounting of the end of arm 25 

remote from the roller 24 is effected by securing 
it in radial position on a disc or head 23 secured 
to a hollow shaft 29 Supported in two bearings 3 
extending downwardly from the bed plate 25 at 
its front and rear edges. Actuation of the head 
28 about the axis of shaft, 23 may be effected 
by means mounted on the bed plate 26 and con 
prising a reversible torque motor 3!, a belt drive 
for initial speed reduction, and a sprocket and 
roller chain drive for the operator head 28 actu 
ated from the belt, drive. , 
The torque motor 3 rotates a pulley 32 fixed 
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on the motor shaft and connected, preferably by a 
V-belt 33, to a larger pulley 34 mounted on a 
shaft 35 carrying a small sprocket wheel 36 co 
Operating With a suitable roller chain 37 con 
lected at opposite ends to brackets 33 projecting 
froii the circuinference of the head 28 at dis 
tantly Spaced points between which the disc or 
head is provided with a wide rim 39 to carry a 
part or parts of the chain 37 as the head turns 
back and forth. The ends of the chain 37 may 
be connected to the brackets 38 by pins 4G slid 
able in the brackets 38 and carrying compres 
Sion Springs 4 confined between the brackets 
and members by nuts 42 on threaded portions 
of the pins. Said Springs if may serve to hold 

t 
will be evident that in addition to the initial 
Speed reduction from pulley 32 to pulley 34 there 
is a very substantial second speed reduction be 
tween Sprocket wheel 36 and the disc or head 28. 

It should be noted that all of the operating 
partS for opening and closing car door 9 are 
located at all times above the level of the top 
of Said door where they will not interfere with 
any other part nor be interfered with by any 
other part. 
When the car is at rest at a floor and out of 

use, the door 9 is open and the circuit of motor 
3 is Open, and arm 25 would be in a position 
at approximately 180 from its position shown 
in Fig. 1. Then if the motor circuit be closed 
in a known manner by pressing a suitable but 
ton in the car or a button at any other floor, the 
torque motor 3; Would operate to swing the arm 
25 through about 180° to close the door. Upon 
completion of the door closing, the motor which 
is designed so as not to be injured by such action, 
may be stalled due to the action on the arm of 
any suitable stopping means, and remains in that 
condition until the elevator reaches the intended 
floor and the motor is reversed automatically in 
a known nanner to open the door. As brought 
out hereinafter a part of a device having also a 
different function is utilized to stop the arm and 
Stall the notor. It is found to be distinctly ad 
vantageous to keep the motor energized in that 
this condition prevents tampering with the door 
When the car is in motion. 
In connection with such opening the motor 3 

must be automatically shut off or stopped as the 
door 9 approaches close to or reaches its final 
Open position. To this end, as shown in Figs. 
1 and 3, wires 43 of the door-opening circuit 
paSS through the hollow shaft 29 to the front 
of the disc or head 28 to posts 44 on an insulating 
disc 45 clamped across a circular opening or hole 
46 in the head, and from said posts to a mercury 
Switch 47 held against the disc 45 by a spring 
clip 8. The disc 45 is guided in the hole 46 by 
two arcuate members 45a which engage, slid 
ingly, the edge of the hole 46. These members 
45a are held on the disc 45 by screws 45b, Figs. 
1 and 3. The disc 45 is of slightly larger diameter 
than the hole 46 So as to engage the rear face 
of the head 28 and lips 45c, one on each member 
45b, engage the front face of the head to clamp 
the disc 45, in adjustable position in the hole 46. 
As illustrated, the head 28 is provided with a 
Second opening which might be used in installa 
tion of another mercury switch to shut off the 
motor 3 upon closing the car door when and if 
desired. 
When the mercury switch 47 is in its lower 

most position (Fig. 1) the circuit will be closed 
at that point; but when the switch is moved 

  



5 
through 180° around the hollow shaft 29 and 
reaches its uppermost position as the door reaches 
its open position, the switch will be opened, 
slightly before it reaches its final position. The 
wires 43 extend through an armored casing:50 
to a junction box. 49 where they are connected 
to suitable binding posts (not shown). Torque 
motor wires or conductors (not shown) in an 
armored casing 50a connect the motor to suitable 
parts in the junction box. 49. Preferably the 
front of the head 28 is Covered by a cover plate 
or disc 49a, Figs. and 3. 
Some means should be provided to permit the 

door 9 to be opened manually in case of inter 
ruption of the current supply to motor 3 with 
passengers in the car. To this end provision may 
be made of a sliding member or shoe 5 on:bars 
23 urged downwardly by a helical spring 52, Figs. 
1 and 8, interposed between the shoe 5? and 
member 23a. The spring will no longer be under 
compression when the door is open entirely or to 
a substantial extent, and the shoe 5 will be 
arrested by stop means such as pins 53 projecting 
from the front of bars 23 a short distance, say 
approximately three inches, below the position 
occupied by shoe 5 when the arm 25 is held in 
substantially horizontal door closing position by 
the motor. The spring 52 may be held against 
buckling by a telescopic guide (Fig. 8) consisting 
of a tube 55 projecting upwardly from shoe 5 
and a rod 56 extending downwardly from mem 
ber 23d, and adapted to obstruct and limit the 
upward movement of shoe 5 so as to stop, the 
arm 25 in substantially horizontal position with 
the door closed and the Spring held under.com 
pression by the stalled motor. If the current 
supply is interrupted the Spring Will expand and 
move arm 25 downwardly to the position deter 
mined by the pins 53 thus releasing and opening 
the door slightly, but far enough to permit en 
gagement of the front edge of the door to thus 
enable the door to be opened entirely manually. 

It will be understood that there is provided at 
each floor a hall door 57 each door having rollers 
58 by which the door is supported on a rail 59 
fixed to wall 59a and upon which the door 57 
may ride back and forth to open and close it. 
The hall doors 57 cannot be opened from the 
hall but only by an elevator attendant who rides 
in the elevator. 

In FigS. 4, 5 and 6, there is illustrated an ar 
rangement for master door operation, that is of 
both car door 9 and a hall door 60, at the floor 
where the car 0 is positioned and in which ar 
rangement the elevator requires no attendant. 
The hall door 60 is slidably mounted at the shaft 
side of the hall wall 6, Fig. 6, so that it can 
move in unison with car door 9 and close and 
open hall door opening 62. Preferably the hall 
door is mounted in a recess 63 at the shaft side 
of the hall Wall 6 and is slidably supported on 
a horizontal rail 64 mounted on said hall wall. 
The door 60 may be Supported from said rail 64 
by hangers or brackets 65 projecting upwardly 
from the door and having rollers 66 resting on 
the rail, the mounting being similar to that for 
the car door 9. 

In this arrangement provision must be made 
of means to connect the car door 9 with the hall 
door 60 at the floor or landing where the car is 
located. One way of effecting such interlocking 
is to provide at the front of the car door a part 
6 with a vertical slot or groove 68 and each of 
the hall doors 60 at their inner faces with mem 
bers 69 having vertically extending tongues or 
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6 
flanges 70 all carefully aligned with the slot or 
groove 68 so as to be received thereby as the car 
reaches the corresponding landing Zone or floor. 
With this arrangement, the energized torque 
motor action is particularly desirable in that it 
assures alignment during car runs, between the 
groove 68 in the part 67 at the outer side of the 
car door and the tongues or flanges 70 projecting 
from the inner sides of the hall doors 60. 
Automatic locking of a hall door 60 at any 

floor before the car leaves that landing Zone and 
unlocking of a hall door at any floor when the 
car reaches the landing zone, may be effected 
by means including a fixed locking member or 
hook 7 on the hall door, movable locking means 
on the hall door frame or the hall wall, and a 
retiring calm 72 carried by the car. The lock 
ing means on the hall door frame comprise a 
member 73 in the recess 63 and mounted on a 
pivot 74, said member 73 comprising a hook 75 
adapted to cooperate with the hook T, an arm 
76 urged by a spring T 7 to move the hook 75 into 
position to cooperate with hook T, and an arm 
T8 having pivotally mounted thereon a roller 79 
spaced inwardly from the hall wall 6 in posi 
tion to be actuated by the retiring cam. 2. 
Said retiring can 2 is illustrated as having 

a central vertical portion and end portions in 
clined rearwardly so that the rollers 79 will not 
strike the ends thereof as the car reaches differ 
ent floors. The cam. T2 may be supported by 
short parallel links 80 pivotally connected to the 
rear of the cam T2 and to a bar 8 carried by 
brackets 82, only one being shown, projecting 
laterally from the car at its front one at the 
upper end and One at the lower end of the bar 
8. The cam 72 is urged to advanced position, 
Fig. 5, by means of a spring 83 connecting bar 
8 and an arm 84 projecting from the back of 
cam 72, being checked in such advanced posi 
tion by means of a stop 85 in the path of one of 
said links 80. 
When the car door 9 is closed, as it is during 

motion of the car from one floor to another, the 
door operating arm 25 will be in raised posi 
tion, Fig. 4, and by engagement with a roller 86 
pivotally supported on a cam controlling arm 87 
mounted at one end on a pivot 88 on a bracket 
88a secured to the bed plate 26, will hold the 
other end in raised position. A flexible member 
Such as a chain 89 is connected to the outer 
end of arm 87, passes around a pulley. 90 pivot 
ed on bar 8? and is connected to can 72 to hold 
the cam in retiring or retracted position. Down 
ward movement of arm 87 may be limited by a 
stop 90a on the bar 8. As indicated, there is 
very little clearance between the cam 72 and the 
roller 79 but the inclined ends of the cam pre 
Went trouble even if the roller strikes the cam. 
When the arm 25 is swung from its Fig. 4. po 

sition to open the door, the arm 8 will move 
downwardly and the cam 72 will be moved down 
wardly and laterally to its advanced position, Fig. 
5, by gravity aided by the spring 83, thus caus 
ing withdrawal to ineffective position of the lock 
ing member or hook 75 against the action of 
spring 77. 
When the hall door 57 of Fig. 1 is to be opened 

manually, the unlocking of this door may take 
effect after the car door 9 has opened to some 
extent and under these conditions the upward 
movement of the door operating arm to close 
the door may stopped with the arm in horizontal 
position, Fig. 1, which it will maintain during 
movement of the car. The locked condition of 



2,458,402 
7 

the outer or hall door would not interfere: in any 
way, with opening of the car door. In the case 
of a self-service: elevator the hall door, which 
may be of the swing type, can be opened from 
the hall or the landings at: which the car is at 
rest because the retiring cam has, unlocked that 
particular door. v 
However, with master door operation, Figs. 4, 

5 and 6 the car door cannot open unless the 
hall door is unlocked before the doors move ap 
preciably. This condition may be helped, for 
example, by changing the length of stop rod or 
pin 56 so as to permit roller arm or door-oper 
ating arm 25 to move upwardly beyond the hori 
zontal in closing. Obviously, the horizontal 
movement of door-operating roller 24 during 
movement of arm 25 from a position slightly 
above horizontal will be substantially nil. Con 
sequently the door movement would be sub 
stantially nil during the unlocking of the hall: 
door and there would be no interference. Sim 
ilarly the final return of the locking hook 75 to 
effective position would take place in the corre 
sponding interval. In other. Words, the move 
ment of the arm 25 during this interval may be: 
utilized to operate the cam in locking or unlock 
ing the hall door, while the car door and the hall 
door are practically stationary. 

I have described what I believe to be the best 
embodiments of my invention. I do not wish, 
however, to be confined to the embodiments 
shown but what...I desire to cover by Letters Pat 
ent is set forth in the appended claims. 

I claim: 
1. Operating means for a sliding door of a car 

of an automatic elevator, comprising a guide 
with a vertical slot fixed to said door, a roller 
nowable in Said slot, a dool'-Operating arm on 
one end of which said roler is pivoted and which 
is pivoted at the other end to the car, said arm 
having an effective length of about one-half of 
the door width, electrical means for SWinging 
said arm in one direction to close the door and to 
substantially horizontal position in the opposite 
direction to open the door, a member slidable on 
said guide above said roller, a stop device to limit 
upward movement of the slidable member, spring 
means urging said slidable member downwardly 
but stressed by movement of the arm to door 
closing position, said spring means acting upon 
interruption of power to force said arm down 
wardly to release and slightly open the door and 
means for limiting the downward movement of 
said slidable member. 

2. Operating. means for a sliding door of a car 
of an automatic elevator, comprising a vertical 
guide fixed to Said door, a device movable, along 
said guide, a door-operating arm connected at 
one end to said device and pivoted at the other 
end on said car, said arm having an effective 
length of about one-half the door. width, means 
including. a torque motor for operating said arm 
in opposite directions in one direction to close 
the door and in the opposite direction to open 
the door, a device to stop said arm in substan 
tially door-closing position and stall said motor, 
and means Cooperating with said device mov 
able along the guide overcome by said arm in the 
latter, part of its door-closing movement but 
rendered effective by interruption of current 
in the motor circuit to move the door in the 
Opposite direction and open the door enough to 
permit manual opening thereof. 
... 3. In an elevator, a sliding door therefor, means 
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8 
for operating said door comprising a member 
having a substantially cylindrical peripheral por 
tion mounted for, rotation, a door-operating arm 
carried on the member and connected to the 
door, a chain connected between spaced fasten 
ing means associated with the peripheral portion 
of the member and in engageable and disen 
gageable relationship with arcuate segments of 
the peripheral portion of the member, electric 
motor means for operating the member to rotate 
the same including a pinion operatively coop 
erating with said chain to drive the chain and 
gi'avity actuated switch control means on, the 
rotatable member and responsive to the rotation 
of the member to a predetermined position and 
disposed to control, the operation of the electric 
motor. 

4. In an operating device for a slidably mounted 
door, a guide member secured to the door dis 
posed to provide rectilinear guiding action in a 
direction substantially perpendicular to the 
direction of sliding motion of the door, a piv 
otally mounted operating member movably and 
pivotally engaging the guide member, the first 
named pivot being substantially fixedly posi 
tioned with respect to the door, power actuated 
O)9]'ating means adapted to cause closure of the 
door by rotation of the operating member to a 
position where a radius drawn from the center of 
the first-named pivot through the center of 
pivotal sliding engagement will be substantially 
parallel to the direction of sliding motion of the 
door and adapted to remain energized maintain 
ing the Operating inenber in this parallel position 
to lock the door, and unlocking means adapted 
yieldingly to oppose rotation of the operating 
member as it nears the position of parallel radius 
and further adapted upon deemergization of the 
power actuated means to rotate the operating 
member to a position Sufficiently removed from 
the position of parallel radius to permit manual 
Opening of the door. 

5. A device as in claim 4 in which the unlocking 
means Comprises Spring means operatively asso 
ciated with the guide member. 

6. A device as in claim 4 in which the power 
actuated operating means comprises an electric 
motor capable of repeated intermittent energiza 

in the Stalled condition without being 

7. A device as in claim 4 in which the power 
actuated means comprises an electric motor ca 
pable of continuous energization in the stalled 
condition without being damaged thereby. 

8. A device as in claim 4 in which the unlock 
ing means comprises spring means operatively 
asSociated with the guide member and in which 
the power actuated operating means comprises 
an electric motor capable of repeated intermit 
tent energization in the stalled condition without 
being damaged thereby. 

9. In an operating device for a slidably mounted 
door, a transverse guide member secured to the 
door, a pivotally mounted operating member 
movably and pivotally engaging the guide mem 
ber, the first-named pivot being substantially 
fixedly positioned with respect to the door, 
electrically actuated operating means adapted to 
cause opening of the door by rotation of the 
Operating member, and gravity operated switch 
ing means operatively associated with the 
electrically actuated means and disposed to con 
trol the actuation thereof, the switching means 
being effectively fixedly positioned with respect 
to the Operating member and being further dis 



2,458,402 

posed to control the actuating means to stop 
further rotation of the operating member upon 
being rotated therewith into an angular position 
corresponding substantially to the Open position 
of the slidably mounted door. 

10. A device as in claim 9 in Which the position 
of the switching means is angularly adjustable 
with respect to the operating member and in 
cluding means for locking the switching means 
in any such position within the range of adjust 
ment. 

11. In an operating device for a slidably mount 
ed door, a pivotally mounted operating member 
disposed to cause sliding action of the door upon 
rotation of the operating member through a pre 
determined arc, a Substantially cylindrically 
shaped chain carrier concentric with the axis of 
rotation of the operating member and adapted 
to rotate therewith, spaced terminations aSSO 
ciated with the chain carrier, a chain joining the 
terminations and secured thereto, an electrically 
controlled power operated pinion cooperating 
With the chain and disposed to drive the chain, 
and gravity actuated electrical SWitching means 
disposed to rotate with the operating member 
and further disposed to control the pinion to 
stop further operation thereof after the operat 
ing member has rotated to a predetermined 
angular position substantially in accordance with 
a limit of sliding travel of the door. 

12. A device as in claim 11 in which the ter 
minations comprise resilient spring members 
adapted to maintain the chain under tension. 

13. A device as in claim 11 in which the 
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terminations comprise resilient spring members 
adapted to maintain the chain under tension and 
limiting means disposed to permit a limited 
amount of movement of the chain With respect 
to the terminations accompanied by deformation 
of the resilient Spring members. 

MORTMER. A. MYERS. 
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