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My invention relates to operating devices f_or 
doors on busses, cars, elevators andthe like,_ andr 
more particularly to operators of' this type which 
are electrically driven. 
One of the objects of- my invention is to pro 

vide an operatorof this character which is driven 
directly by a motor Without the use of gears, or 
other speedV reducing devices between the motor 
and the driven elements of the operator. An 
other object is to provide an operator having a 
yielding connection between the motor and the 
door operatingÍ mechanism~ and which also func 
tions to hold the door in yieldingly closed or open 
position so that in the event a portion of a pas 
senger’s body' should be caught between portions 
of' the door, or between the door andthe lamb, 
no material injury to the passenger` will result. 
Another object is to provide a device of, this char 
acter which will operate smoothly throughout 
the door opening and closing movements thereof 
without jamming or' binding and which is` readily 
adjustable to providev theV precise stroke or move 
ment requiredy to effect a complete opening or 
a complete closing of the door. A further object 
is to provide a, device of this character with means 
which may be manually Vreleased to effect an 
automatic opening of the door in the eventl that 
the motor is rendered inoperative by reason of 
power failure or otherwise. A still further ob 
ject is to provide a device of this character of 
simple construction which may be easily assem 
bled and disassembled. 

I accomplish these objects by means of the 
novel elements and the combinations and ar 
rangements thereof` described below and illus 
trated4 in the accompanying drawings in which 

Fig. 1 is a plan view of my device ;l 
Fig. 2 is a sidel elevation view thereof showing 

a fragmentary portion of the doors operated 
thereby; it being understood that the scale at 
which thedoors are shown is substantially's‘mall 
er than the scale at which the operatorl is shown; 

Fig. 3 is a top plan- view of a stop; 
Fig. 4 is a front view of the stop shown in Fig. 

3 assembled with a nut` for securing it to a worm; 
Fig. 5 isa right hand View, partially in section, 

of the stop and nut assembly shown in Fig. 4; 
Fig. 6 is a side view of the nut shown in Figs. 

4 and 5; 
Fig. '7 is a vertical longitudinal section‘through 

the operator, drawn to a slightlyy largerscale than 
Figs. 1 and 2, with certain parts» shown in ele 
vation and certain parts broken away to show 
details of construction. In this view the doors 
are not shown in their true relation to the op 
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2` 
erator but have been revolved approximately 90° 
about the axis of the motor shaft; 

Fig. 8 is a fragmentary plan View of'` the 
emergency door> opening device showing the re 
leasable means for putting it into operation.; 

Fig. 9 is a section of Fig. 8in the plane 9--9ç 
Fig. 10 is an end elevation view‘of'a` detail; 
Fig. 11 is a section through the nut housing 

taken in the plane II_-I I of Fig. 1; 
Fig. 1_2l is a section through the nut only- in 

planeV IfI--IjI of Fig_._1; and 
Fig. 13 is a side view of the nut. 
Referring to, the drawing and particularly' to 

Fig. 7 
Myl operator comprises a base> I having two 

longitudinally extending bars or rods 2- (see also 
Figs. 1 _and 2) at each side thereof which are 
supportedA in blocks 3 and Il secured» to the baseby 
any suitable means. Mounted to slide- freely lon 
gitudinally on these rods is a supporting ring 5 
which carries the driving motor 6 and; most of 
the driven mechanism of the operator. The op 
erator is pivotally supported in the ring 5- by 
trunnion pins 'l and 8 (see Fig. 7) about the 
common vertical axis of which the operator may 
oscillate to some degree. 
The operator comprises a cylindrical casing 9 

having a square flange Ill adjacent the motor and 
to which the motor is secured by cap screws IfI 
which are threaded into the flanged ̀ element I2. 
The element I2,> in turn,A is securedr tothe motor 
casing by screws I3. The hanged element I2` is 
shown in Fig. l0, and has integral therewith four 
segmental, cylindrical projections I'4 which ex 
tend into the casing 9, as shown in Fig. 7. 
Secured to the shaft I5 of the moton by a set 

screw I 6 which passes through the ring I1, is 
the hollow drivingv element I8 of they operator. 
The element I8 is provided» with a flange I9 hav 
ing an openingV 20 therein which receives one end 
ofthe helical driving spring 2l surrounding the 
element I8. The element I8 4is provided with a 
self-lubricating bushing 22, and is supported in 
the ball bearing 23. Y 

Coaxial with the driving element I8 is a driven 
element 24 which is‘supported» in the bearing25 
having a sliding nt within the casing 9. The 
driven element 2,4 is provided With a iiangey 26, 
similar to the flange I`9 on the driving element, 
which has an opening 2l therein to receive the 
other end' of' the driving spring ZI. An extension 
28 of the driven element is slidably ñtted within 
the bushing 22, and the driven element has an 
enlarged portion 29~ which maintains the spring 
2r centered thereon and which is normally held 
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in spaced relation to the inner end of the driv 
ing element by the spring 2|' which is partially 
compressed between the flanges I9 and 26. How 
ever, the driven element may slide axially within 
the casing 9 against the compression of spring 
2| until the end of the enlarged portion 29 con 
tacts the inner end of the driving element I8. 

Outside the casing 9 but coaxial with the motor 
shaft and the driving and the driven elements 
is a worm 30 which is secured to the driven ele 
ment by means of the sleeve 3 I; the sleeve 3| 
being secured to the driven element by means of 
the pin 32 and to the worm by means of the pin 
33. 
From the foregoing, it will be apparent that 

rotation of the motor shaft I5 will turn the driv 
ing element E8, and the driven element 24, and 
the worm 30 secured thereto, will likewise be 
rotated or driven by the spring 2|. 
Mounted to ride on the worm 30 is a nut hous 

ing 34 having a depending crank pin or stud 35 
(see Fig. 2) thereon. Mounted on the stud 35l 
is the crank 36 which is secured at its other end 
in ñxed relation to the door shaft 31 by means of 
the pin 38. One of the panels 39 of the folding 
door is ñxed to the shaft 31 so that it swings 
therewith, and the other panel 4I) is hinged at 4I 
to the panel 39. ' 
In order to facilitate the installation of my 

operator without the necessity of precisely align 
ing and arranging the various parts which con 
nect the nut housing 34 to the crank 35 I pro 
vide‘for some angular movement in a vertical 
plane between the worm 3U and the nut housing 
34. Thus, referring to Figs. 11, 12 and 13 and 
also to Fig. 2, the passage 42 in the nut housing 
through which passes the worm 39 is made some 
what larger in diameter than the outside diam 
eter of the worm and a cross bore 43 is made 
through the nut housing at right angles to the 
passage 42 so that the axis of the cross bore in 
tersects the axis of the passage 42. Mounted to 
oscillate in the bore 43 is the cylindrical nut 44 
which is provided with a threaded passage 45 
therethrough adapted to co-operate with the 
threads on the worm. 
From the foregoing it will be apparent that, as 

the worm 30 rotates in one direction the nut 
housing 34 will travel along the worm in one 
direction and, when the direction of rotation of 
the worm is reversed, by reversing the motor, the 
direction of movement of the nut housing 34 along 
the worm will likewise be reversed. When the 
nut housing is in the position indicated at 34 in 
Fig. l, the doors will be in the closed position as 
indicated by the solid lines; and when the nut 
housing is in the position 34' at the other end of 
the worm, the doors will be in the open position, 
as shown in dotted outline. 
In order that the movements of the nut hous 

ing 34 may be precisely limited between the open 
and closed positions of the doors, I provide adjust 
able stops 46 for the nut housing which may be 
moved along and secured in ñxed relation to the 
worm in the desired positions. Each of these 
stops comprises a nut 41 which is threaded to fit 
the worm 30 and which is provided with an ex 
tended collar portion 48 which is split into four 
segments. This collar fits within the annular 
stops 46, as shown in Figs. 4 and 5. The stops l 
are provided -with four radially extending thread 
ed passages 49 to receive the set screws 59 which 
bear on the segments of the collar 48 and serve 
not only to force these segments into firm en 
gagement with the threads on worm 30 but also 
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4 
to secure the stops 46 on the collar 48. If the 
ends of the nut housing were plane surfaces and 
moved into engagement with parallel plane sur 
faces on the stops which rotate at high speed 
with the worm, the nut housing would tend to 
bind at each end of its stroke. For this reason, 
I provide -a projection 63 on each end of the nut 
housing (see Figs. 3, 4, 5, ‘1 and 11) and a pro 
jection 64 on the face of each of the stops 46 
which is adapted to co-operate with the projec 
tions on the nut housing to stop the movement of 
the housing before the ends thereof come gen 
erally into contact with the faces of the stops. 

Since the axis of the door shaft 31 is ñxed, and 
the crank 36 swings about this axis, the center 
of the nut housing 34 in moving from the door 
closed to the door-opened position moves in an 
arcuate path indicated by the dash and dot line 
5| in Fig. 1, and, for this reason, the motor and 
the operating mechanism are arranged to oscil 
late on the trunnions 1 and 8. ' 
From a consideration of Figs. 1 and '1 it will 

be apparent that the nut housing 34 must move 
to the right along the worm 3 in order to effect 
an opening of the doors. However, »an opening 
of the doors may also be effected by moving the 
entire operator, except the base thereof, to the 
right. 
When the operator will not function to open 

the door due to power failure or other cause, some 
means must be provided whereby the doors can 
4be opened. I have therefore provided the means 
described below whereby the entire operator may 
be automatically moved to the right by simply 
releasing a latch which may be positioned in any 
place conveniently accessible to the occupants 
of the vehicle. 

Secured to the supporting ring 5 by means of 
the trunnion pin 8 which passes therethrough, 
or by other means, is a plunger 52 which is slid 
ably ñtted in the tube 53 which in turn is secured 
in the block 54 by means of a set screw 55 (see 
Figs. 8 and 9). The block 54 is secured to the 
base I by means of the screws 56, or otherwise. 
Compressed between the block 54 and the sup 
porting ring 5 and surrounding the tube 53 is a 
powerful helical spring 51 @and the parts are nor 
mally held in the position shown in the drawings 
with the spring 51 substantially fully compressed 
by means of the latch 58 which extends through 
the block 54, the side of the tube 53, and engages 
an appropriate opening (not shown) in the plung 
er 52. The latch 58 is normally held in engage 
ment with the plunger by means of the compres 
sion spring 59 but may be retracted from its en 
gagement Awith the plunger 52 by simply pulling 
out on the button 69 which is secured to the stem 
6I of the latch by means of the set screw 62. 
Thus, in an emergency, the doors may be opened 
by merely pulling out the button 6!) to withdraw 
the latch 58 from engagement with the plunger 
52, whereupon, the spring 51 will slide the entire 
operator to the right on the bars »2 and the nut 
housing 34 will be moved from the door-closed 
position, shown in solid lines in Figs. 1 and 7, to 
the door-opened position shown in dotted out 
line in these figures. To restore the operator to 
its normal condition and position, as shown in the 
drawings, it is only necessary to operate the motor 
in the door-closing direction which will turn the 
worm 3D and move it through the nut and nut 
housing 34 until the stop 64 comes in contact 
therewith, at which time the plunger 52 will have 
been returned to its normal position. It will be 
noted from Fig. '1 that the end of the plunger 52 
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is beveled sothat, in passing, it will _force the 
latch 58 back against the compression >of spring 
59, and the latch will automatically snap back 
into the opening in the plunger and lock it in 
the position shown in the drawings. 
The emergency opening means may also be 

reset by slamming the doors shut by hand. 
It is to be understood that the motor 6 is of 

the reversible type so that it is adapted to run in 
either direction. Thus, assuming that to open 
the door the motor shaft and the worm must 
rotate in a clockwise direction,y as viewedfrom 
the left hand end of the worm, it will be ap 
parent that, as the motor starts it will tend ñrst 
to wind up the spring 2ik and the driven element 
will not move until the Stress in the spring is suf 
flcient to overcome the resistance of the driven 
element to a door-opening movement. When the 
motor is started to .close the doors, it will tend 
first to unwind the spring and there will be no 
movement of the driven element until the stress 
in the spring is sufficient to overcome the re 
sistance of the driven element to the door-clos 
ing movement. Thus, the spring provides a 
yielding driving connection between the driving 
and driven elements of the operator which per 
mits> the motor to build up a substantial torque 
before it is required to take up its maximum load. 
In addition to the function of the spring which 

I have just described it performs another very 
important function. Since ̀ the driven element 
may slide axially in the casing until the end of 
the enlarged portion 2'9 thereof comes into con 
tact with the end of the driving member, it will 
be apparent4 that the doors are held in yieldingly 
closed or opened position because they may be 
moved to an appreciable extent from ̀ either of 
these Ypositions by the movement of the driven 
element axially toward the driving element. 
The control means for the motor forms no 

part of my invention and therefore no detailed 
description thereof is made. However it may be 
mentioned that the motor is controlled in the 
conventional manner and that checking means 
for preventing the door from slamming open may 
be accomplished in the usual manner by cutting 
resistances into the motor circuit. 
From the foregoing it will be apparent that I 

have provided a door operator embodying all of 
the safety features which are ordinarily required 
in devices of this character. 
What I claim is: 
l. A door operator comprising a base, a re 

versible motor having a rotatable shaft, an 
elongated worm driven by said shaft, means con 
necting said motor and worm to said base and 
providing free sliding movements of said motor 
and worin relative to said base in a direction gen~ 
erally parallel to said worm, a movable nut on 
said worm provided with means for operatively 
connecting it to said door to open and close the 
same as said nut is moved back and forth on 
said worm, a normally energized spring cooperat 
ing with said connecting means and biased to 
effect, when released, a bodily sliding movement 
of said motor, worm and nut relative to said base 
to effect a door-opening movement of said nut, 
and a manually releasable latch normally hold~ 
ing said spring in energized condition but adapted 
to release the same to effect a door-opening 
movement of said nut in the event said motor is 
inoperative. 

2. A door operator comprising a base, a re 
versible motor having a rotatable shaft, an elon 
gated Worm, bearings coaxial with said shaft in 
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which said Worm is rotatably mounted, a torsion 
spring having one end connected to said shaft 
and the other end connected to said worm for 
yieldingly transmitting driving torque from said 
notor to said worm, a nut on said worm pro 
vided With means adapting it to be operatively 
connected to said door for opening and closing 
the same as said nut is moved back and forth on 
said worm, means connecting said motor and 
said bearings in fixed relation to each other to 
said base but providing relative movement of 
said motor and bearings with respect to said 
base in a direction generally parallel to the axis 
of said worm and nut, means including a manu 
ally releasablelatch cooperating with said con 
necting means and normally holding said con 
necting means in fixed relation to said base, and 
a spring cooperating with said connecting means 
and also normally held in energized condition 
by said latch for effecting, upon a release thereof, 
a door-opening movement of said nut. 

3. In a door operator, the combination with a 
reversible electric motor of an elongated Worm 
rotated by said motor, a movable nut on said 
Worm provided with means adapting it to be 
operatively connected to said door to open and 
close the same as said nut moves _back and forth 
on said worm, a base, means forming a mounting 
on said base for said motor, worm and nut and 
on which saidfparts are slidable together in a 
direction generally parallel to the axis ofv said 
worm., a normally energized spring cooperating 
with said base and with said parts slídably 
mounted thereon to eiiect upon a release of said 
spring a sliding movement of said parts in a di 
rection to eilect a door-opening movement of 
said nut, and a manually operable latch cooperat 
ing with said spring and normally holding itin 
energized condition but adapted to release the 
same to effect a doormpening movement of said 
nut in the event said motor is inoperative du'e to 
power failure or otherwise. 

4. In a door operator, the combination with a 
reversible electric motor, of an elongated worm 
driven thereby, a movable nut on said worm pro 
vided with means adapting it to be operatively 
connected to said door to open and close the same 
as said nut moves back and forth on said Worm, 
adjustable stops on said worm limiting the move 
ments of said nut thereon, means operatively 
securing said motbr and worm together to form 
a unitary assembly, a base, a mounting slidably 
securing said assembly to said base to move back 
and forth thereon in the general direction of the 
movements of said nut on said worm, a manually 
releasable latch normally holding said assembly 
in non-slidable relation to said base, and a spring 
also held in normally energized condition by said 
latch and adapted to cooperate with said mount 
ing upon a release of said latch to effect a sliding 
movement of said assembly in a direction to 
effect a door-opening movement of said nut 
thereon; whereby, in the event said motor be 
comes inoperative when said door is closed, an 
opening thereof may be automatically eiîected 
by releasing said latch. 

5. In a door operator, the combination with 
a reversible electric motor having a rotatable 
shaft, o-f a worm, bearings in which said Worm 
is both rotatably and slida'bly mounted coaxial 
with said shaft, a helical torsion spring coaxial 
with said shaft and worm and connected to 
each to form a yielding driving connection be 
tween said shaft and worm, a movable nut on 
said worm provided with means adapting it to 
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be connected to said door for opening and clos 
ing the same as said nut moves back and forth 
on said worm, a base, a pivotal mounting for 
said motor and worm about which said motor 
and worm may oscillate as a unit, means slidably 
connecting said mounting to said base to move 
freely back and forth on said base in the same 
general direction that said nut moves on said 
worm, a manually releasing latch for normally 
holding said mounting in non-slidable relation 
to said base, and a compression spring cooperat 
ing with said base and mounting and normally 
held in compressed condition by said latch for 
automatically eiïecting, upon a release of said 
latch, a sliding movement of said mounting on 
said base in a direction to eiïect a door-open 
ing movement of said nut; whereby, in the event 
said motor becomes inoperative when said door 
is closed, said door may be automatically opened 
by releasing said latch. 

6. In a door operator, the combination with 
a door, of a reversible electric motor, reciprocat 
ing means, means operatively connecting said 
reciprocating means to said door, a reversible 
electric motor, means operatively connecting said 
motor to said reciprocating means for driving 
the same to eiîect opening* and closing move 
ments of said door, a base, means slidably con 
necting said reciprocating means and said motor 
to said base to provide door-opening and door 
closing movements of said reciprocating means 
when said motor is inoperative, a latch normally 
holding said motor and said reciprocating means 
in non-sliding relation to said base for normal 
operation of said reciprocating means by said mo 
tor, and a spring cooperating with said means 
connecting said reciprocating means to said base 
and normally held in energized condition by said 
latch but adapted, upon a release of said latch, 
automatically to effect a sliding movement of 
said reciprocating means on said base and in a 
direction to effect a door-opening movement of 
said reciprocating means. 
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7. In a door operator, the combination with 
a reciprocating element provided with means 
adapting it to be connected to a door, of driv 
ing mechanism including a reversible electric 
motor for reciprocating said element to eiîect 
ydoor-opening and door-closing movements there 
of, a base, a mounting for said element, driving 
mechanism and motor` slidably securing said parts 
to said base to move freely together in the 
same general directions that said element moves 
when driven ‘by said mechanism to effect an 
opening and closing of the door, a manually re 
leasable latch normally holding said parts in 
non-slidable relation to said base, and a spring 
normally held in energized condition by said 
latch and biased automatically to effect, upon 
a release of said latch, a sliding movement of 
said parts on said base in a direction to eiïect 
a door-opening movement of said reciprocating 
element; whereby, when said motor is inopera 
tive by reason of power failure or otherwise, and 
said door is closed, it maybe automatically 
opened by merely releasing said latch. 

PERCY M. GRIFFIN. 
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