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5 Claims. (C. 268-65) 

The present invention relates to an automatic closure 
operating device for a door, gate and the like. 

It is one of the important objects of the present in 
vention to provide means contributing to a very efficient, 
preferably power-operated door opening and closing de 
vice which will permit the door to be opened and closed 
even when the driving mechanism therefor becomes in 
operative due to power failure, and wherein no part of 
the drive mechanism will be operated, when the door 
is to be opened by hand. 
Another object of the present invention is to provide 

means affording a simplified and compact construction 
of a door opening device which permits the door to be 
opened substantially without resistance and then to be 
closed automatically in case the control members become 
inoperative, although there is no power failure. 
Another object of the invention is to provide means 

redounding to a door opening device which, in the 
case of power supply failure, will permit the door to be 
opened without any substantial effort and to keep same 
in its open position, the door to be closed from such open 
position only by overcoming a resistance. 
A further object of the invention resides in the pro 

vision of means ensuring a braking effect during both 
the opening and closing operations of the door which is 
operative only during the second half of the respective 
motion. 

Still another object of the present invention is to 
provide means conducive to an easy maintenance and 
sturdy construction of an automatic operating device for 
doors, gates and like closures, which requires substantially 
no lubrication and remains effective for an extended 
period of time. 

It is another object of the present invention to provide 
means improving the operation of a door, gate and 
similar swingable member, whereby the closing of same 
is brought about by a force or power, which has been 
stored or accumulated during the opening movement of 
said member, but becomes only effective during a prede 
termined phase of said closing movement. 

Still another object of the present invention is to pro 
vide means affording the possibility of operating a door 
or like hinged member either by hand or through power 
drive, whereby, in the event the power drive fails, be 
comes defective or is completely stopped, movement of 
the aforesaid member by hand in one direction occurs 
without encountering any difficulty or resistance, where 
as movement in an opposite direction is performed sub 
stantially automatically or semi-automatically, if desired. 
Yet another object of the present invention is to pro 

vide means securing great efficiency in the operation of 
doors and like members, dampening means being inter 
posed between the power drive parts, so that dampening 
or braking action occurs during a predetermined phase 
(i.e. second half) of the movement of the door while 
during a first phase of movement of the latter opening 
and closing operations are practically unimpeded and 
without braking effect. 
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These and other objects of the invention will become 
further apparent from the following detailed descrip 
tion, reference being made to the accompanying draw 
ings showing preferred embodiments of the invention, 

In the drawings: 
Fig. 1 shows schematically in front elevation a device 

pursuant to the present invention, with the device mount 
ed on a wall or door frame and having an actuator con 
nected to the door; 

Fig. 2 is a bottom plan view of the device of Fig. 1; 
Fig. 3 is a view similar to Fig. 1, showing the device 

mounted on a door with its actuator connected to a 
wall or the door frame; 

Fig. 4 is a bottom plan view of the device shown in 
Fig. 3; 

Fig. 5 is a view in elevation, and partly in section, 
of the device employable in the present invention; 

Fig. 6 is a diagrammatic illustration of the braking 
mechanism of the device, to which reference is made in 
the ensuing specification; 

Fig. 7 is a top plan view (parts being broken away) 
of the free-wheeling coupling exposing an annular spring 
holding the coupling members together; and 

Fig. 8 is an enlarged vertical sectional view through 
the free-wheeling coupling. 

Referring now first to Fig. 5 of the drawings in detail, 
there is disclosed and shown a door-operating device 
50 pursuant to the present invention. This device com 
prises a housing , preferably formed of a plastic or 
plastic composition or other suitable material. At the 
upper end thereof, the housing is provided with a brake 
cylinder 13, the wall a being common to the housing 
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and cylinder. Said common wall 1a is provided with 
bearing means 2 which mount an upper or drive shaft 4. 
Said shaft extends through the common wall from the 
cylinder into the housing. At its upper end, within the 
cylinder said drive shaft is provided with a preferably 
integral crank arm 5 which is pivotally connected at one 
end, as at 6, to a connecting rod 7 within the cylinder. 
At its other end the connecting rod is connected to a 
pivot pin 9 mounted by a brake piston 8 for reciprocation 
of the piston within the cylinder 13, to attain a braking 
action both during the opening and the closing of a door 
D (Figs. 1-4) operated by the device 50, as hereinafter 
described in detail. 
The crank arm 5 is substantially perpendicular to the 

axis z (Fig. 6) of the cylinder 13 when the door is either 
in its fully open or completely closed condition. The 
cylinder 13 is adapted to contain a suitable braking fluid 
Such as, for example and not by way of limitation, air 
or oil. The brake piston 8 is provided with a liquid or air 
flow opening 0 of conventional construction, provided 
with a valve 10a and having a portion 10b of restricted 
cross-section, conventional provision being made to adjust 
the size of the opening at said restricted cross-section 
(Fig. 5). The valve 10a operates to permit the braking 
fluid to flow through the piston 8 in one direction only, 
namely when the piston moves to the right viewing Fig. 5, 
the valve opening during such movement and closing dur 
ing movement in the opposite direction. The brake cylin 
der 3 is also provided with a conventional back flow 
pipe 1 connected to opposite ends of the cylinder, as 
shown. An adjustable valve 12, which is preferably a 
slide valve, is provided in the pipe ii to control the fluid 
flow therethrough. 
The drive shaft 4 is rotatable about the vertical axis 3 

and mounts a pair of superposed control cams 4 and 15 
which may be fixedly or adjustably secured thereto. The 
peripheries of said cams engage the actuator elements 16a 
and 17a, respectively, of a pair of limit switches 16 and 
17. Said limit switches are of the micro-switch type and 
are suitably mounted on the casing with the actuators 
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thereof projecting through the casing aperture ib. The 
control switches i6 and 17 are in circuit with the drive 
motor 18 and operate in a conventional fashion to Switch 
the latter “on' and "off.' 

In addition to mounting the cams i4 and 15, the drive 
shaft 4 is connected to the inner end of a flat, spiral 
shaped spring 19, the outer end of the spring being Se 
cured to the casing, as at 20. The drive shaft 4 ex 
tends through the center of the spring 19 and below the 
latter mounts the upper half or clutch cup 21 of a friction 
slip-clutch which comprises, in addition, a complementary 
bottom half or clutch cup 24 and a coupling lining 25. 
The upper clutch element 21 is keyed to the drive shaft 
4, as at 22, and the latter terminates at 4 at the division 
plane between the clutch elements or cups. 
The lower clutch element 24 is coaxially rotatable rela 

tive to the upper clutch element 21 and the lining 25 may 
be suitably secured, as by being riveted or cemented to 
one of the clutch elements. The lower clutch element 24 
is mounted for rotation about the axis 3 by being suitably 
and rigidly secured to a lower shaft 26 which is coaxial 
with and vertically aligned with the upper shaft 4. The 
lower shaft 26 is mounted for rotation in the bottom 
housing wall c, as by bearing means 27. However, the 
clutch element 24 may be mounted for rotation relative 
to the shaft 26, as by ball bearings (not illustrated), in 
which case the shaft 26 may be either fixed or rotatable 
relative to the housing 1. 
The shaft 26 extends through a drive member 30 to 

which the lower clutch element is releasably coupled or 
locked by a one-way or free-wheeling coupling means 29 
which may be of any suitable conventional type. For ex 
ample, and not by way of limitation, the coupling means 
29 may be an over-running clutch type having a roll key 
coupling, a ball key coupling, or, if required, a clamping 
piece coupling, the latter being a coupling which, instead 
of using clamping rollers, operates with Swiveliable or 
hinged clamping pieces which are not round. 
In any event, the one-way coupling device is posi 

tioned between the outer surface of the cylindrical or 
collar like member 30 and a depending circumferential 
flange or skirt 24a which overlaps the upper end of the 
member 30 to define a space therebetween for accommo 
dating coupling means 29. 

It will be noted that the coaxial relationship of the 
upper drive shaft 4 and the lower shaft 26 can be readily 
maintained, even with the use of only the vertically 
aligned bearings 2 and 27. This is due to the fact that a 
constant coaxial relationship between the shafts 4 and 
26 is ensured by the frictional clutch arrangement, the 
upper and lower elements 21, 24 of the clutch are con 
stantly maintained in mutual coaxial relation by the 
clutch lining 25 or by conventional centering means (not 
illustrated). 
A worm gear 3 is integral with the clutch drive mem 

ber 30, or may be rigidly secured thereto. The ball bear 
ing means 33 provides for the rotation of the drive mem 
ber and gear 3: relative to the shaft 26 which extends 
therethrough. The shaft 8a of the electric motor 3 is 
provided with a worm 32 in mesh with the worm gear 
3 to provide a suitable reduction gearing means for the 
device S0. 

Provision is made for a door actuator arm 34 which 
extends through an opening Ad provided in the housing 
1. Said actuator arm 34 may be integral with, or rigidly 
secured to the upper clutch member 2. The outer end 
of the arm 34 is pivotally connected, as at 35, to one end 
of a door control lever 36, the other end of the latter be 
ing hinged to the door D (Figs. and 2), or to the wail 
W (Figs. 3 and 4) by means of the hinge 37. Ef desired, 
the lever 36 may be of a longitudinally adjustable type. 
The energizing circuit (not illustrated) for the motor 

18 is of conventional type and may be controlled in any 
suitable known manner. For example, and not by way 
of limitation, photo-electric cells, push buttons or switches 
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4. 
(none of which being illustrated) may be provided for 
operating the reversible motor aggregate 18 in opposite 
directions to open and close the door. 
The door operating device 50 operates in the following 

manner: assuming now that the device is mounted on a 
wall W in which the door D-ishinged, as at 51 in Figs. 
1 and 2, the door being closed, a control push-button for 
opening the door is operated. 

This completes the energizing circuit for the motor 
18 and the motor-shaft 18a is rotated in a direction which 
rotates the gear 3 and its collar 30 in door opening direc 
tion, as indicated by the arrow.38. The one-way coupling 
means 29 locks with the lower clutch member 24 only 
when collar 30 rotates in said direction so that the clutch 
member 24 also rotates in the direction of the arrow 38. 
Due to the frictional coupling 25 between the clutch 
elements, the upper clutch element 21 is rotated in the 
same; direction to move the -door actuator arm 34 in the 
direction of the arrow 39. Said movement of the actu 
ator arm is transmitted through the lever 36 to the door 
and the latter moves to its opening position, as indicated 
by the arrow 52 in Fig. 2. The rotation of the upper 
clutch element causes the cam members 4 and 15 to ro 
tate in the same direction, and in the completely opened 
position of the door the cam 4 operates the actuator 16a 
of the limit switch 16 to deenergize the drive motor 18. 
Due to the rotation of the shaft 4, the spiral spring 19 is 
stressed. However, when the motor stops, the stressed 
spring is prevented from operating the shaft 4 in the 
opposite direction due to the locking action provided by 
the one-way coupling 29. 

However, when the push button (not illustrated) for 
closing the door is depressed, the motor 18 is energized 
to rotate its shaft 18a and worm 32 in the opposite di 
rection. This causes the worm gear 31 and the collar 30 
to rotate in a direction opposite to the arrow 38 so as to 
unlock or free the coupling 29 from its locked relation 
with the lower clutch member 24. The stressed spring 
19 is now free to expand, the motor driven member 
30-31 rotating at a faster rate than the spring operated 
clutch elements 21 and 24. The clutch element 21 being 
driven by the spring 19 in a direction opposite to the 
arrow 39 causes the actuator arm 34 to rotate in said 
opposite direction to close the door. If the opening 
push button is depressed while the door is being closed, 
or after it is closed, the motor 8 operates in its door 
opening direction to again lock the one-way coupling 29 
With the clutch member 24 to open the door again. Con 
sequently, it will be apparent that the door D can be 
opened again from any position thereof during its clos 
ing movement. 

It will be also apparent that the clutch elements have 
sufficient frictional engagement, during the opening ro 
tation of the motor 18, to transmit the necessary ro 
tational force to the door operating arm 34. 

. However, the friction between the clutch elements can 
be readily overcome when the door is closed by hand. 
Moreover, the door can be easily opened by hand with 
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out resistance since it will be readily apparent that push 
ing the door directly by hand causes the one-way cou 
pling 29 to be released. Therefore, the drive elements 
30, 31 and 32 are not moved or affected when the door 
is opened by hand, and since they are not affected when 
the door is closed by hand, it will be clear that the door 
can be opened and closed when the drive mechanism is 
inoperative, as when the power supply fails or the control 
devices become inoperative. Similarly, even without 
power supply failure, in case the control devices are in 
operative, the door can be opened with practically no 
resistance offered by the clutch and then closed again 
automatically. In case of power failure, the door can 
be opened practically without resistance and will remain 
in the opened condition thereof, until closed by overcom 
ing the resistance offered by the locking action of the 



2,947,584 
5 

coupling means 29. The resistance offered by said cou 
pling means is sufficiently great and of such reliability, as 
to maintain the door in said opened condition. This is 
of great mportance in an emergency, such as in a fire or 
panic occurring in a department store, office building, 
hospital, motion picture theatre, etc. 

In lieu of the described vertically aligned shafts 4 
and 26, it is possible to replace the lower shaft 26 with 
an inner shaft which mounts the elements below the 
clutch division plane 23 and to encompass said inner 
shaft with a rotatable cylinder or sleeve which mounts 
the members disposed above the plane 23. The only re 
quirement for such a construction is that the parts con 
nected to or cooperating with the upper shaft 4 must be 
arranged substantially coaxially with each other and form 
a unit, and the parts mounted on or about the lower shaft 
26 are arranged coaxially relative to the first mentioned 
parts and are rotatable relative thereto, and the assem 
blies of each group of parts must cooperate by means 
of a frictional coupling with a one-way coupling in one 
of said assemblies. 

Figs. 3 and 4 illustrate an arrangement wherein the 
door actuating device 50 is mounted on the door itself 
and the lever 36 is connected to the wall W. However, 
the device operates in the same manner as described in 
connection with Figs. 1 and 2 where it is mounted on 
the wall W and the lever 36 is connected to the door D. 

Referring now to Fig. 6 in detail, there is shown a 
diagrammatic representation of the operation of the 
braking mechanism. When the door is closed, the crank 
arm 5 is in position e, which is substantially perpendicu 
lar to the axis z of cylinder 13. Consequently, the crank 
arm can describe the semi-circular path indicated in full 
line at a, but not the broken line semi-circular path indi 
cated at b. During opening movement of the door, the 
crank arm 5 will first describe the partial path d, in a 
counter-clockwise direction and then the partial path d, 
in said direction. There is no braking action during the 
90° rotation of path d because the valve 10 opens dur 
ing the movement of the piston to the right, viewing Figs. 
5 and 6, said movement coinciding with said d rotation. 
But, when the crank arm moves in said counter-clock 
wise direction through the 90° rotation indicated by path 
da, the piston 8 moves to the left, and the valve 10 
closes and the braking action occurs due to the fact that 
the valve 12 prevents fluid flow therethrough to the right, 
viewing Fig. 5. 

However, prior to or during a closing movement of 
the door, the crank arm is first in the position indicated 
at f in Fig. 6. 
The crank arm then describes the first 90° path in 

clockwise direction, which causes the piston 8 to move 
to the right so as to be free of braking action. The 
crank arm then continues in the same direction through 
a second 90° rotation indicated by path c to cause the 
piston 8 to move to the left to compress the brake fluid 
between the piston and the closed valve 12 (the valve 
10 being also closed) so as to brake the piston. 

It is within the scope of the present invention to pro 
vide other embodiments thereof. For example, the shafts 
4 and 26 can be otherwise than coaxially arranged. Said 
shafts may be in spaced juxtaposition, either parallel or 
obliquely related to each other. An appropriate trans 
mission member, such as a toothed gear, a bevel gear, 
a gear lever or the like, may be interposed between the 
juxtaposed shafts in order to establish the required rela 
tionship therebetween. 
The device 50 requires no special maintenance or 

periodic lubrication. The mechanical elements are pro 
vided with a special lubricant which is effective for a 
prolonged period. 

In view of the foregoing, it will be apparent that the 
motor 18 is used only to open the door, the latter being 
closed by the spring 19 which is stressed or tensioned 
when the door is opened. The reduction gearing oper 
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5 

6 
ated by the motor rotates the inner ring or race, consti 
tuted by collar 30 for a free motioni or one-way coupling 
29. The outer race or ring 24a of said coupling operates 
the lower friction clutch element 24. The upper clutch 
element 21 is connected to the door, the closing spring 
19 and the brake mechanism within the brake cylinder 
13. The use of a free motion or one-way coupling makes 
it possible to automatically disconnect the main drive 
shaft 4 from the motor 18. The free motion coupling 
29 operates in such a manner that when collar 30 is 
turned in door opening direction, the coupling 29 is 
driven in said direction by friction, in continuous de 
pendence on the circumferential force of the collar so 
that there results a locking action against return motion 
of the coupling 29 in the opposite direction, Said lock 
ing action prevents the closing of the door by the stressed 
spring until the inner race or ring 30 is moved in the 
closing direction by the motor. 

In one construction pursuant to the present invention, 
the power of the drive, in both opening and closing direc 
tions, attains a moment of inertia of 8 m. kg. sec.2, cor 
responding to a door weighing 350 kg. and having a width 
of 0.8 m. or weighing 10 kg. and having a width of 5 m. 
The capacity can be increased by the use of a three-phase 
notor. 
Various changes and modifications may be made with 

out departing from the spirit and scope of the present in 
vention and it is intended that such obvious changes and 
modifications be embraced by the annexed claims. 

Having thus described the invention, what is claimed 
as new and desired to be secured by Letters Patent, is: 

1. A mechanism for operating a door, gate and like 
Swingable element; comprising a housing, a brake cylinder 
fixed to said housing, an actuating arm extending out 
through said housing and operable in a first direction to 
open said door and in an opposite direction to close said 
door, an electric motor, drive means including a shaft in 
driving connection with said motor to move in one di 
rection for operating said arm in said first direction, spring 
means in said housing arranged to be tensioned in re 
Sponse to said drive means when moved in said one direc 
tion, locking means for holding said spring means under 
tension until said drive means is driven in a second direc 
tion opposite to said first direction, said spring means 
upon release by said locking means moving said actuating 
arm in said opposite direction, friction coupling means 
operatively connectable with said actuating arm, one-way 
coupling means operatively interposed between said drive 
means and said friction coupling means and operatively 
connecting said drive means to said actuating arm to 
open said door, said shaft extending into said cylinder, 
a crank arm fixed to said shaft, a connecting rod pivoted 
to said crank arm, said cylinder being filled with fluid, a 
braking piston in said cylinder pivoted to said connecting 
rod, first valve means in said piston, and second valve 
means connected to said cylinder, said first and second 
valve means Serving to provide a brake-free operation of 
Said actuating arm for a first portion of the movement 
thereof in both said first direction and in said opposite 
direction, and a braked operation of said actuating arm 
during the remaining portion of the movements thereof. 

2. A mechanism according to claim 1, wherein said 
first valve means is a one-way fluid flow valve in said pis 
ton. 

3. A mechanism according to claim 1, wherein said 
Second valve means includes a conduit connected between 
opposite ends of said cylinder, and a one-way fluid flow 
valve provided in said conduit. - - 

4. A mechanism according to claim 1, wherein said 
Spring means includes a spiral spring connected on its 
inside end to said shaft and having its outside end fixed 
to said housing. 

5. A mechanism according to claim 4, including rotary 
cams on said shaft, switch means connected to said motor 
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for controlling said motor, said switch means including 1,417,173 Kaiserman ------------ May 23, 1922 
switchelements engaging said cams. 1,684,704. Hubbell ------------ Sept. 18, 1928; 
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