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The invention relates to closure operating 
mechanism and especially to operating mecha 
nism for elevator doors. 

It is advantageous in elevators to utilize elec 
tric motors for operating car and hatchway doors. 
There are certain factors in the operation of 
Such doors which limit the speed at which they 
may be operated. It is of advantage, in operat 

- ing doors at a suitable speed, to utilize small, 
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low torque motors in conjunction with speed re 
ducing mechanism. The invention is directed to 
door Operating mechanism of this character. 

It is the object of the invention to provide 
door operating mechanism of the above charac 
ter which is silent and positive in operation, of 
Simple construction and inexpensive to manu 
facture. . 

In carrying out the invention, according to the 
preferred arrangement, flexible means is ar 
ranged in driving relationship with respect to 
the door. Opposite ends of the flexible driving 
means are secured to rotatable means driven by 
the door operating motor and are wound oppo 
sitely thereon so that one winds up and the other 
unwinds as rotation of the rotatable means takes 
place. The taking up and paying out of the flex 
ible means causes movement of the door, this 
movement taking place at a speed reduction de 
termined by the diameter of the rotatable means. 

Features and advantages of the invention will 
be apparent from the following description and 
appended claims. The invention will be described 
as applied to operating mechanism for the door 
Of an elevator car. 
In the drawings:- 
Figure 1 is a view in SOmewhat diagrammatic 

form of door operating mechanism embodying 
the invention, arranged for operating the door 
of an elevator car; 

Figure 2 is an enlarged end view of the door 
operating mechanism shown in Figure 1; 

Figure 3 is a front view of the mechanism. 
shown in Figure 2, parts being broken away; 

Figure 4 is a top view further enlarged, illus 
trating the connections of the driving chains; 
and . . . . . . . 

Figure 5 is a still further enlarged sectional 
view, taken along the line. 5-5 of Figure 4, and 
turned at right angles. . . . . . . . . . . . . 
'Referring first to Figure 1, the elevator. car 

is illustrated as provided with a gate 2 of the 
solid type usually referred to as a car door. The 
car door is supported by hangers 3 arranged to 
run on a track 14 secured to the top of the car. 

(CI. 268-53) 
The door is operated by a lever 5 connected. 
to the door by a link 6 and pivotally mounted 
at 7. On a bracket f8 secured to the top of the 
car and provided with braces. 29 secured to the 
upper crosshead of the car framework. Accord 5 
ing to the preferred arrangement, the top of the 
lever is provided with an arcuate strap 9 hav 
ing a center coincident. With the pivot point of 
the lever. A pair of chains 20 and 2 are secured 
to opposite ends of the arcuate strap. The other 
ends of the chains are secured to opposite ends 
of a sleeve. 22 arranged on the shaft of operating 
motor 23 Supported on the top of bracket 8. 
The chains are helically and oppositely wound 
On the sleeve so that one chain winds up and 
the other unwinds as the motor rotates in one 
direction and the other winds up and the first 
chain unwinds as the motor rotates in the oppo 
site direction. Thus the motor, upon rotation in 
a direction to Wind up chain 2f, moves operating 
lever 5 about its pivot in a direction to open 
the door and, upon rotation in a direction to 
Wind up chain. 20, moves operating lever 5 in 
the opposite direction to close the door. 

Lever 5 is connected by linkage 24 to a check 
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25 for cushioning the door at the end of its open 
ing and closing movements. A switch 26 is oper 
atively connected to the lever to be opened as 
the door starts its opening. movement and to be 
closed as the door returns to closed position. An 
other switch 27 is arranged to be opened by a 
cam on the lever as the door reaches open posi 
tion and to close again as the door starts its 
closing movement. . . 
A door lock cam 28 is provided for unlocking 

the hatch Way door at a floor at which a stop is 
made by the car. This cam is biased into posi 
tion to unlock the hatchway door and is arranged 
to be retracted by the car door operating mecha 
nism. For this purpose, the cam is connected 
to lever 5 by means of chain 30 passing over an 
idler pulley 3 mounted on the car framework. 
With this arrangement, as the car door moves 
toward open position, the door lock cam falls 
into position to effect the unlocking of the hatch 
way door. The cam is lifted to lock the hatchway 
door as the lever 5 operates to move the car 
door to closed position. 

Details of the mechanism above described are 
shown in Figures 2 to 5 inclusive. The lever f 5 
is formed of two sections, an arm 35 in the form 
of a plate to which strap 9 is secured and an 
other arm 36 in the form of an extension bar. 
The arms are secured together by bolts which 
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40. The Spacer is is Welded to the front of arm 
35 and is provided with a slot 4 to receive arm 
36. The bushings are also welded to arm 35, ex 
tending through apertures therein to form addi 
tional Spacers to space the arms from each other. 
The lower bushing 3 also is provided with a siot 
42 to receive arm. 36. The bushing 38 houses a 
roller bearing (not shown) arranged on the con 
necting bolt 43 which is secured to bracket 8 
to form the pivot, the portion 44 of the bushing 
between arm. 35 and the bracket 8 Serving to 
Space the arm from the bracket. - - - 
The linkage 24 connecting the lever 5 to the 

check 25 comprises a lever 47 and a link 45. The 
ever A is connected to the check while the link is 
connected to lever 47 and to arm 35, the connec 
tion to arm 35 being effected by the bolt 46 ex 
tending through bushing 40. The check 25 is 
pivotally mounted on a sub-bracket 48 secured 
to the main bracket 8 at the rear thereof so that 
the check is to the rear of the bracket 8. Thus 
the ever is, in order to connect to the link 45 
which is in front of bracket 8, is formed With 
two arms 58 and 5 straddling the bracket 8 and 
joined by yoke 52. This lever is pivotally mount 
ed on another Sub-bracket 53 secured to , main 
bracket, 8. - 

the Switch 2S is mounted on a Sub-bracket 54 
Secured to main bracket. 8. This SWitch is ar 
ranged Within the housing 55 and has an Oper 
atting lever 56 on the outside of the housing. This 
lever has an operating pin S which is Operated by 
a slotted can 58 pivotally mounted on housing 55. 
The can in turn is connected by lug 6 and rod 

6 to arm 35 to be operated thereby during move 
ment of the car door. The SWitch 26 may serve 
as a gate contact to prevent operation of the 
car unless the car door is closed. 
The switch 27 is also mounted on a sub-bracket 

62 Secured to main bracket. 8. This Switch is 
arranged within the housing 63 and has an oper 
atting lever 64 on the outside of the housing. A 
roller 65 is mounted on the end. Of this lever in 
position to be operated by a cam-66 adjustably 
mounted on the rear of arm. 35. Switch 2 may 
Serve as a door. Open limit. Switch to effect the 
deenergization of the door operating motor 23 as 
the door reaches open position. ... . . . 
The main bracket 8 is bent rearwardly at the 

top to form a mounting for the notor 23, the 
motor being secured to the bracket by bolts, 6. 
On the end of its shaft opposite the sleeve. 22, the 
notor is provided with a thrust bearing (not 
shown). The sleeve 22 is Secured to the motor 
shaft by the elongated key 68, the key having lugs 

- at its ends which extend outwardly through 
slots in the sleeve. The ends of the chains 2 
and 2 are secured to these lugS. as by pins ex 
tending through the chain links and the lugs. 
The chains may be of the so-called cable or leaf 
type. The sleeve is provided with a helical groove 
22 to receive the chains. The groove is arranged 
in the direction of a right hand thread, the chain 
20 being wound thereon in a clockwise direction 
from the point of connection to its lug G and 
the chain 28 being wound counterclockwise from 
the point of connection to its lug 70. The chains 
are led off the bottom of the sleeve from adjacent 
portions of the groove and in the direction of the 
helix angle of the groove. The ends of the 
chains are connected to the ends of strap is by . 
eye bolts 3 extending through apertures in the 
outwardly bent portions 74 of the strap. Springs 
75 are arranged on the shanks of the eye bolts 
between portions 74 and nuts 76. . . . ... 

2,121,906 
The strap 9 is welded to arm 35, the arm being 

of Such length that the Strap is immediately be 
neath the chains at the point. Where they leave 
the sleeve 22, this relationship being maintained 
regardless of the position of the door operating 
lever, owing to the strap being formed on an arc 
about the center of rotation. Of the lever. Thus 
the strap Supports the chain between its ends 
and sleeve 22, thereby obviating any slack in the 
chains as the door operating lever is moved from 
one position to another, the Springs 5 main 
taining the chains in a state of tension. In order 
to save weight, the strap 9 is made narrow and 
extends substantially in the same direction as the 
chains, a slight deviation being made for purposes 
of clearance. A guard 77 is secured to the motor 
frame by straps 8, this guard serving as a cover 
for the chains, particularly at the point where 
they wind around the sleeve. 22. 
The mechanism is illustrated in Figures 1, 2 

and 3 in door closed position. In order to open 
the door, the motor is energized in Such - Way as 
to effect clockwise rotation, as viewed in Figures 
1 and 3, thereby causing the chain 2f to wind up 
and chain 2G to unwind. The winding up of 
chain 2 acts to pull the gate operating lever-5 in 
a direction to swing it counterclockwise about its 
pivot i, thereby moving the door to open position, 
At the same time, it allows retiring cam 28 to 
drop into position for unlocking the hatchway 
door. s m 

During the initial door opening movement, the 
rod 6 is pushed upwardly, Swinging the slotted 
Cam 58 clockwise about its pivot, thereby forcing 
the Operating lever 56 of Switch 26 counterclock 
Wise to effect the opening. of the contacts of this 
SWitch. These contacts are maintained open 
during the remainder of the door opening move 
ment, inasmuch as the rod 6, being connected 
to the right of the pivot of lever 5, maintains 
Cam 58 in SWitch operating position as the door 
Operating lever reaches door open position. Just 
before the door becomes fully open, cam 66 en 
gages operating roller 65 of switch 2, moving 
lever 64 into position to open the contacts of this 

- SWitch. With Switch. 2 used as a door open limit 
Swtich, this causes motor 23 to be deemergized. 
The length of arm 36 of lever 5 is such that, 

when the door reaches fully open position, the 
lever is at an angle on the other side of vertical 
equal to its angle to vertical when in door closed 
position. During the movement of the door oper 
ating lever to open the door, it acts through link 
45 to swing lever 47 clockwise about its pivot dur 
ing the first part of the door opening operation 
and then returns the lever, during the remainder 
of the door opening operation. Thus the piston 
rod of door check 25 is moved upwardly and then 
back downwardly as the door opening operation 
takes place. As the end of its downward stroke is 
reached, it acts to cushion the door opening 
movement, thereby bringing the door to a gradual 
Stop as it reaches open position. 

. To close the door, after it has been moved to 
open position, motor 23 is energized for rotation 
in a counterclockwise direction, thereby causing 
chain 20 to wind up and chain 2 to unwind. 
This acts to pull the gate operating lever in a 
direction to swing it clockwise about its pivot, 
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thereby moving the door to closed position and 70 
retracting can 28. . . . . 
During the initial door closing movement, cam 

66 disengages operating roller 65, permitting the 
closing of Switch 27, and as the door: reaches 
closed position, rod 6 pulls cam 68 downwardly 75 
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sufficiently to effect the closing of Switch; 26. 
During the door closing operation, lever 47 is op 
erated in a manner similar to that described for 
the door opening operation to lift the piston rod 
of door check 25 during the first part of the door 
closing operation and lower it again during the 
latter part of this operation. As the end of the 
downward stroke of the door check piston rod is 
reached, the check acts to cushion the door clos 
ing movement, thereby bringing the door to a 
gradual stop as it reaches closed position. 
... The diameter of sleeve. 22, and the radius of 
strap. 9 are chosen to give the desired speed re 
duction. A sleeve. of relatively small diameter 
may be used. For example, an arrangement hav 
ing a sleeve of % inch grooves diameter and a 
strap of 20% inch radius has been found satis 
factory in actual practice. . . . . . . 
The springs 75 serve not only to maintain the 

chains taut, but also to cushion the application of 
the force of the motor to the door in starting the 
movement of the door, thereby eliminating jars. 
In case of power failure, the door may be readily 
operated manually as the friction due to the rota 
tion of the motor by the chain is practically 
negligible. It is preferred to employ a torque 
motor for operating the door as the desired op 
erating speed may be readily obtained by balanc 
ing the torque of the motor against the load. This 
arrangement minimizes the possibility of any one 
being injured by being Struck by the door in clos 
ing as the momentum of the door is small and the 
motor is easily stalled. 
By leading the chains on and off the sleeve at 

the helix angle of the groove, the possibility of 
the chains piling up, that is, climbing back on 
themselves, is eliminated. The groove may be 
omitted if desired if the chains are led off and on 
the sleeves at sufficient angle to prevent piling up. 
However, the grooved sleeve is preferred as it 
renders the mechanism more quiet and eliminates 
Wear incident to the ends of the chain pins rub 
bing against each other. 
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connectors; 

Although a cable chain arrangement has been 
described, it is to be understood that other flexi 
ble means may be employed. Where chains are 
used, however, it is desirable that they be of 

- such construction as to admit of being led off the 
motor shaft at an angle. 

It will be seen from the above description that 
the door operating mechanism is of simple con 
struction, being of few parts, and positive in op 
eration. Furthermore, it is noiseless in operation 
as there are no gears or sprocket wheels, the 
chain, which itself is silent in operation, being 
kept taut and simply winding on and unwinding 
from the motor shaft. 
As many changes could be made in the above 

construction and many apparently widely differ 
ent embodiments of this invention could be made 
without departing from the scope theerof, it is 
intended that all matter contained in the above 
description or shown in the accompanying draw 
ings shall be interpreted as illustrative and not in 
a limiting Sense. 
What is claimed is:- - , , 
1. Operating mechanism for an elevator door 

comprising; a motor; a pivoted lever hawing one. 
arm connected to the door and the other arm 
provided with an arcuate member extending be 
neath the shaft of said motor; a pair of flexible 

means securing one end of each 
connector to said shaft, said connectors being op 
positely Wound about said motor shaft and ex 
tending therefrom in opposite directions onto 

3 
said member; and means connecting said con 
nectors at their other ends to opposite ends of 
Said member. 

2. Operating mechanism for an elevator door 
comprising; a pivoted lever having one arm con 
nected to the door, and the other arm provided 
with a segment; a motor; a pair of chains; 
means securing the ends of said chains to the 
shaft of said motor, said chains being helically 
and oppositely wound about said motor shaft and 
extending therefrom in opposite directions onto 
said segment and at an angle sufficient to pre 
vent their winding back on themselves; means 
connecting said chains at their other ends to op 
posite ends of said segment; and means mounting 
said notor. So... that said Segment extends in 
mediately beneath said chains at the points 
where they leave said motor shaft. So as to Sup 
port the unwound portions of Said chains. 

3. Elevator Car, door operating mechanism 
comprising; a lever pivotally mounted on the car 
and having one arm connected to the car door 
and the other arm provided with a segment; a 
motor mounted on said car; a pair of chains; 
means securing the ends of said chains to the 
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shaft of said motor, said chains being helically. 
and oppositely wound about said motor shaft, so 
that one chain winds up and the other unwinds 
as the motor. rotates in one direction and said 
Other chain Winds up and said one chain un 30 
winds as the motor rotates in the other direction, 
and extending from Said notor shaft in op 
posite directions onto said segment and at an 
angle sufficient to prevent their Winding back on 
themselves; and means connecting said chains 
at their other ends to opposite ends of said seg 
ment So as to pull said lever in opposite direc 
tions about its pivot, upon rotation of said motor 
in opposite directions, to open and close said 
door, Said motor being mounted so that said seg 
ment extends in mediately beneath. Said chains 
at the points where they leave said motor shaft 
So as to support the unwound portions of said 
chains. 

4. Elevator car door operating mechanism 
comprising; a lever pivotally mounted on the 
car and having one arm connected to the car 
door and the other arm provided with an arcu 
ate portion having its center of curvature coin 
cident with the pivot point of said lever; an op 
erating motor for said lever; a sleeve arranged 
On the shaft. of said motor; means mounting 
Said motor on said car so that said sleeve is 
immediately above said arcuate portion of said 
lever; a pair of chains connected at their ends to 
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opposite ends of said sleeve and helically and 
oppositely wound thereon so that one chain 
winds up and the other unwinds as the motor ro- . 
tates in one direction and said other chain winds 
up and said one chain unwinds as the motor 
rotates in the other direction, said chains being 
led from said sleeve at the bottom of the sleeve 
in opposite directions and at the helical angle 
at Which they are Wound thereon onto said arcu 
ate portion of said lever; and means connecting 
said chains at their other ends to opposite ends 
of Said arcuate portion so as to pull said lever. 
in Opposite directions about its pivot, upon rota 
tion of said motor in opposite directions, to open 
and close said door. 

5. Elevator car door operating mechanism 
comprising; a lever pivotally mounted on the 
car and having one arm connected to the car 
door and the other arm provided with an arcu 
ate portion having its center of curvature coin 
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4. 
cident. With the pivot point of said lever; al 
operating motor for said lever; a sleeve arranged 
on the shaft of said motor, said sleeve having a 
helical groove arranged thereon; means mount 
ing. Said notor on said car so that said sleeve is 
immediately above said arcuate portion of said 
lever; a pair of chains Connected at their ends 
to opposite ends of said sleeve and, oppositely 
Wound thereon in said groove so that one chain 
Winds up and the other unwinds as the motor ro 
tates in one direction and said other chain Winds 
up and said one chain unwinds as the motor ro 
tates in the other direction, said chains being 
led from said groove at the bottom of the sleeve 
in opposite directions at the helix angle of said 
groove onto said arcuate portion of Said ever; 
and means connecting said chains at their other 
ends to opposite ends of said arcuate portion 
So as to pull said lever about its pivot in a di 
rection to open said door upon the Winding up 
of said one chain and to pull said lever about 
its pivot in the opposite direction to close said 
door upon the winding up of said other chain, 
said connecting means including a Spring at each 
end of said arcuate portion interposed between 
the end of the chain and said end. - : 

6. Elevator car door operating mechanism 
comprising; a lever pivotally mounted on the 
car and having one arm connected to the car 
door and the other arm provided With an arcu 
ate strap, having its center of curvature coin 

2,121906 
cident with the pivot point of said lever; an 
operating motor for Said lever mounted on said 
car and having One end of its shaft imme 
diately above said strap; a sleeve arranged on 
Said end of said: shaft, to be rotated thereby, 
Said sleeve having a helical groove arranged 
thereon; a pair of cable chains, said chains be 
ing connected at their ends to opposite ends of 
said sleeve and being oppositely wound thereon 
in said groove and led from adjacent portions 
of the groove at the bottom of the sleeve in 
Opposite directions at the helix angle of Said 
groove onto said strap whereby upon rotation of 
said motor in one direction one of said chains is 
Wound up and the other unwound and upon ro 
tation of said motor in the opposite direction 
said one chain is unwound and said other chain 
is Wound up; and means connecting said chains 
at their other ends to opposite ends of said strap 
so as to pull said lever about its pivot in a di 
rection to open said door upon the Winding up 
ef said one chain and to pull said lever about 
its pivot in the opposite direction to close said 
door upon the Winding up of said other chain, 
said connecting means including a spring at each 
end of said strap interposed between the end of 
the chain and the strap, said strap supporting 
said chains between its ends and said sleeve and 
being arranged at substantially the helix angle 
of said groove. . . . . 
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