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2,690,908 

GARAGE DOOR, ACTUATOR, 

Wernon E. Coit, Kansas City, Mo. 
Application February 9, 1952, Seria No. 270,862 

(C. 268-59) 5 Cairns. 

This invention relates to a door actuator 
adapted for remote control and which is particu 
larly Suitable for opening and closing an overhead 
door Such as used in garages, Warehouses and like 
places. 
The principal objects of the present invention 

are to provide a door actuating mechanism which 
is of simple and inexpensive construction; to pro 
Wide an actuating mechanism that, automatically 
Secures the door in closed position; and to provide 
an actuating mechanism that may be sold as a 
packaged unit, completely assembled and wired, 
With exception of the remote control switch cir 
cuits, So as to facilitate installation by the ordi 
nary house mechanic and without the necessity of 
enploying a skillied electrician. 
Other objects of the invention are to provide 

a door actuating unit to which a current supply 
may be established by a cord having a plug 
adapted for insertion in any convenient outlet, 
receptacle Such as a conventional Wall socket 
and to provide a door actuating unit with low 
Voltage Controis that are safely connected. With 
the remote control switches. 
In accomplishing these and other objects of 

the invention hereinafter pointed out, I have pro 
vided in proved structure, the preferred form of 
which is illustrated in the accompanying drawing 
Wherein: 

Fig. 1 is a vertical central section through a 
garage door equipped With a renote controlled 
door actuating mechanisia embodying the fea 
tures of the present invertion. 

Fig. 2 is an enlarged fragmentary side eleva 
tional view particularly illustrating the connect 
ing link betWeen the door and the actuator. 

Fig. 3 is an underneath plane view of the side 
shown in Fig. 2. 

Fig. 4 is a Section on the line A-4 of Fig. 2. 
Fig. 5 is a horizontal section on the line 5-5 

of Fig. 1. 
Fig. 6 is a fragmentary view of the trip mecha 

nism in position for actuating the notor revers 
ing SWitch when the door reaches open position, 
the Section being taken. On the line 6-6 of Fig. 5. 

Fig. 7 is a similar view of the trip mechanism in 
position for actuating the reversing switch when 
the door is in closed position. 

Fig. 8 is a fragmentary view showing one of the 
trip levers for actuating the limit switches. 

Fig. 9 is a view of one of the imit SWitches. 
Fig. 10 is a wiring diagram of the motor, trans 

former, limit Switches, the main start and stop 
SWitch, remote control switches and the electric 
circuits therefor. 
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Referring more in detail to the drawings: 
designates a, building Such as a, none garage 

having a door opening 2 that is adapted to ice 
Closed by an overhead door 3. The door iLLS 
trated is commonly known as an “overinead door' 
and is shown as comprising a plurality of horizon 
tail Sections 4 that are Connected togethe; y hilge 
joints 5 which have rollers that operate in 
guide tracks at the respective Sides of E.8 door. 
The guide tracks are usually of chanie shape 
cross section and have vertical portions 8 and 
horizontal portions 9 that are COllected by city 
ing portions so as to guide the door from were 
tical door closing position to Substantially hori 
Zontal overhead open position. The vertica. 
portions 8 of the guide tracks are attached to 
the sides of the door frame by Suitake orackets 

while the upper horizontal portion 3 is Suitary 
Supported from the ceiling of the gaiage by 
brackets 2. 
The door is Substantially counteioaiaised by 

a counterbalancing mechanism including coil 
SpringS 3 having one end attached to the brackets 
2 and Opposite ends carrying a pulley is which 

is connected with the door through a cable is 
Operating Over a guide pulley . It is to be lin 
derstood that one end of the cable 5 is aichored 
at the lower end of the door and the other end of 
the cable to a fixed part, for example, Gre of the 
bracketS . When the dOC is in down or COSed 
position, the cable is tensions the coil SpiringS 3 
so that the stored up action in the SpiringS aSSistS 
in raising the door When the door is to be Goved 
to open position. 
The structure thus far described speciitiially 

forms no part of the present inventio aid is 
illustrated to ShoW One type of door With Which 
the present invention may be USed to autOSati 
cally open and close the door by notor power 
energized through remotely located Switches. 

designates the operating unit that is CC 
nected with the door and which is constru€ted in 
accordance with the present invention. The op 
erating mechanism is assembled so that it lay 
be sold as a packaged unit; that is, the parts are 
all connected and all of the electric circuit.S Con 
pleted with the exception of the remote control 
SWitch circuits as later described. 
The unit includes a rail i8 which is preferably 

of T shape cross section to provide a central 
Stiffening web 9 and laterally disposed fanges 
2O and 2 projecting from opposite edges there 
of, as best shown in Fig. 4. The forward end of 
the rail is adapted for Support from the Ceil 
ing or other overhead structure of the garage by 
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a blacket 22 that is preferably permanently fixed 
to the forward ends of the flanges 2 and 2 
as by welding or the like. 
The opposite or rear end of the rail is con 

nected With a motor and Speed reduction aS 
Sembly 23, the motor 2 being arranged SO that 
the rotational axis of the armature thereof is 
parallel With the rail, and the Speed reduction 
portion 25 is positioned so that the driven shaft 
26 thereof extends transversely of the rear end 
of the rail, as best ShoWn in Fig. 1. 
The notor 25 of the assembly has a base 2 

that is adapted for attachment to the overhead 
Structure of the garage as later described. Ex 
tending from the Speed reducer is a bracket Or 
plate like portion 28 for attaching the rear end 
Of the rail 8 So that when the base 2 of the 
notor and the bracket 22 is attached to the 
ceiling or overhead structure of the garage, the 
rail 8 is Supported in Substantially horizontal 
position and preferably midway between the 
door guide rails 9. 

Siidable on the flanges 2 and 2 is a slide or 
carriage 29 which includes a plate portion 30 
having side fanges Si and 32 extending up 
wardly and over the upper face of the fanges. 20 
and 2 as best shown in Fig. 4. Projecting from 
the underside of the plate portion 3 of the slide 
is a lug 33 that is adapted to be connected With 
the upper Section 4 of the door by an adjustable 
connector 33 including a turnbuckle 35 ha V 
ing right and left studs 36 and 3 that are pro 
vided With eyes 38 and 39. The eye 38 is engaged 
in an opening 4 in the lug 33, and the eye 39 
is engaged with an eye is that is fixed to a 
plate 2 which is secured to the upper section of 
the door by fastening devices. 3 as best shown 
in Fig. 2. 

In order to drive the slide or carriage along 
the rail or track, the drive shaft 26 of the Speed 
reducer 25 carries a pulley 44 having a grooved 
periphery 35 for containing one or more wraps 
of a cable 43 So as to provide the neceSSary Con 
tact to operate the cable for moving the Slide. 
The cable 46 is connected with the slide by 

extending one end thereof through an Opening 
i8 in an angle 9 that extends tranSVersely 
across the Slide and is fixed to the underSide of 
the plate portion 39 thereof. After the end 
of the cable is passed through the opening 48, 
the end is extended retractively and connected 
to form a loop 53 by means of a clamp 5. The 
other end of the cable extends over an idler pulley 
53 that is rotatably carried at the Opposite end 
of the rail 8 on a bracket 53. 

After extending over the idler pulley 52, the 
end 53 of the cable is connected similarly to 
the opposite end it by means of a loop 55 and 
clamp 56 with an equalizer 5 which is Con 
nected with the angle A9 by laterally disposed 
coil springs 58 and 59 having hook shaped ends 

and 6 that hook into openingS 62 and 63 of 
the angle 29 and equalizer 5. With this ar 
rangement, it is obvious that the Springs ten 
Sion the Wraps of cable around the drive pulley 
and that rotation of the pulley in one direc 
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tion moves the Slide or carriage 29 retractively 
along the length Cf the rail 8 to carry the 
upper section of the door therewith and effect 
Opening thereof. 

Mounted. On opposite sides of the Web portion 
9 of the rail 8 near the respective ends there 

of are limit Switches S. and 65 respectively, hav 
ing actuating buttons 66 (Fig. 9) that are adapt 
ed to be engaged by can portions 67 of rock 

notor. 

4 
levels 6. The levers 6 are fixed. On ShaftS 63 
journalled in the Web 9. The opposite ends 
of the shafts 68 carry bell cranklevers 69 (Fig. 8) 
eagh having one arm O connected With springs 
, which hold the other arms 2 in position to be 
engaged by lugS 29' On the slide 29. 
The levers 6 are shaped so that when the 

Carriage 29 moves from One end of the track 
toward the other end, the first arm Will be 
rocked by a lug 29' but the shape of the cam 
portion is . Such that the can is ineffective for 
actuating the first limit SWitch. However, When 
the carriage is moving in the opposite direc 
tion the can is effective in actuating the limit 
Switch to open the control circuit and stop the 

When the circuit is opened the motor 
Will coast a Sufficient distance to Set the reverse 
SWitch now to be described. 
The unit also includes a reversing SWitch 73 

that is nounted on the bracket, 28 to which the 
rail is connected and Which has an operating 
lever 4 that is connected by a link T5 with a 
Secondary side 6 that is also mounted On the 
fianges 9 of the rail 8 but which has a restricted 
noVenent, Sufficient to effect actuation of the 
reversing SWitch arm. 
The Slide 76 has an upstanding flange that 

is adapted to be engaged by a lever 78 which is 
pivotally mounted on the Web 9 of the rail 8 
as indicated at 79, the ever having a can shape 
portion 8 engaging against the flange . The 
upper end of the lever 78 extends alongside of 
the upper run of the cable and is actuated by a 
lug or button 8 that is attached to the cable. 
The slide 6 is actuated in the opposite direc 
tion by engagement of the slide 29 so that the 
arm of the reversing switch 73 is operated in 
both directions. 
In case dirt, Snow or the like has accumulated 

under the door, the button 8 is provided with 
a Spring 8 ' Which engages the lever 78 and effects 
operation of the Switch to reverse action of the 
door. Where there is a complete movement of 
the door, the Spring merely compresses. 
The motor 24 is supplied with current, for ex 

ample, from a 110-volt circuit, through conduc 
torS 82 and 83 that carry a plug 84 that is adapted 
to be inserted in any convenient wall socket or 
the like. The conductor 82 is shown as directly 
connected to one of the terminals of the reversing 
SWitch. However, the conductor 83 is connected 
With a movable contact 35 of electromagnet switch 
86 which has a contact 87 connected with the 
other terminal of the reversing switch for con 
trolling current to the motor. 
The SWitch 86 includes electromagnets. 88 and 

89 arranged respectively to close circuits through 
the contacts 85 and 87 and to open the circuit 
through the contacts so as to start the motor 
under remote control of an outside key actuated 
SWitch 90 and indoor push button or manual 
SWitch 9 and an emergency stop switch. 92 and 
the limit Switches 64 and 65. 
In Order to Simplify installation, the circuits 

including the Switches 64, 65, 90, 9 and 92 as 
Well as electromagnets 88 and 89, are supplied at 
a lower voltage from a transformer 93 that has 
the primary connected with the conductors 82 and 
83 by branch conductors 95 and 96. The sec 
Ondary 97 of the transformer 93 is connected by 
a conductor 98 with one terminal of the winding 
of each electromagnet 88 and .89. The other 
terminal of the Secondary winding.97 is connected 
With the Switches. 90 and 9 through a conduc 
tor 99 So that current may be supplied to. one 



2,690,908 
5 

terminal of each of the switches 99 and 9. The 
other terminals of the Switches 9 and 9 are 
connected by a conductor () with the other 
terminal of the winding for the electromagnet 88. 
Thus When either of the switches 98 or 98 are 

closed, the electromagnet 83 is energized to close 
the Switch for establishing current flow to the 
motor. Low voltage current is also Supplied to 
one terminal of each of the limit switches 64 and 
65 through a conductor and to one terminal 
of the emergency stop switch through a branch 
conductor 2. The other terminal of each of 
the limit Switches is connected through a co 
ductor 3 and conductor 34 with the other 
terminal of the Winding of the electromagnet 83, 
Thus When circuit is closed to either one of the 
switches 64, S5 or 92, the electromagnet 89 is 
energized to open the motor circuit and Stop 
operation of the notor. 
When used for operating an overhead door, 

the unit as described is mounted at a point Sub 
stantially inidway of the width of the door by at 
taching the motor base 2; and bracket, 22 to the 
ceiling or other horizontal SupportS that are lo 
cated over the open position of the door. The 
plate 32 is attached to the upper Section of the 
door and connected by the turnbuckle 35 With 
the slide 28, the turnbuckle being adjusted So 
that When the slide is at the forward end of the 
track, the turnbuckle is in position to automati 
cally hold the door in closed position. 
The switches 3, 9 and 92 are then mounted 

in the desired positions and connected with the 
low voltage circuit connections which are prefer 
ably located on a part of the unit. The plug 88 
is then inserted in a convenient electrical outlet 
and the mechanism is ready for Service. It is 
obvious that the installation is very simple and 
does not require the service of a skilled mechanic 
and electilician. 

ASSunning that the door is in closed position 
with the slide 29 at the forward end of the rail 
8, any lifting pressure applied to the door will 

act in a substantially perpendicular direction 
against the slide and rail. Thus the door is au 
tomatically retained closed without the use of 
the customary bolt and lock mechanisms. 
When the door is to be opened, a circuit may 

be closed to the electromagnet Switch 83 from 
the outside of the garage by means of the Switch 
9 or from the inside by the Switch 9. Closing 
of either switch energizes the electromagnet 88 
so that the movable contact 35 engages the con 
tact, SE thereby closing the circuit to the no 
tor 24, 

Operation of the motor 24 effects rotation of 
the pulley A4 through the Speed reduction unit 
23. Operation of the pulley noves the upper rui). 
of the cable is 6 in the direction of the door, and 
the end 3 of the cable draws the slide 29 retrac 
tively along the track carrying the door there 
With as shown in Fig. ... When the door is corn 
pletely open and the slide 29 reaches the end 
of its travel, it engages the side 6 as shown in 
Fig. 6 to shift the slide 6 a sufficient distance 
to actuate the lever it of the reversing Switch 
53 through the link S. However, just before or 
Substantially simultaneously with this movement, 
the lirinit Switch 63 is momentarily closed to en 
ergize the electromagnet 83 and effect opening 
of the contacts 85 and 8; SO as to open the mo 
to circuit. 
The ireVersing Switch controlling foW of cur 

rent to the notor 24 is now in position to effect 
reverse operation of the armature of the motor. 
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The motor circuit may then be closed by closing 
One or the other of the SWitches 90 and 9 to 
again energize the electromagnet 88 and close the 
contacts 85 and 86. The pulley 44 is then rotated 
in 1'everse direction to cause the end 54 of the 
Cable to pull the Slide for Wardly along the rail 
and move the door to closed position. Should the 
door meet an obstruction, the Springs 58 become 
effective to allow a resilient action and prevent 
jaraining of the operating mechanism. The 
Springs 58 and 59 also maintain the desired fric 
tional contact of the cable on the pulley 44 for 
effecting positive non-Slip drive in either direc 
tion. 
When the door reaches closed position, the slide 

29 operates the limit Switch 65, and the button 
8 on the cable 46 engages the lever 8 to move 
the slide 6 in the opposite direction for effect 
ing reverse position of the Switch 3. The door 
is now in closed position and circuits are open. 
If an emergency stop is required any time during 
opening and closing of the door, this may be ef 
fected by closing the switch 92 to energize the 
electromagnet 89 in the same manner as the limit 
Switches 64 and 65. 
From the foregoing, it is obvious that I have 

provided a door operating mechanism that is of 
Simple and inexpensive construction and which 
may be installed as a unit. It is also obvious that 
the control circuits carrying low voltage currents 
Inay be easily installed without complicated in 
Stallation or mounting of the control circuit, 
Wires. 
What I claim and desire to secure by Letters 

Patent is: 
1. A control mechanism for door operating 

mechanism of the type including a guide track, 
a carriage having movable mounting on the 
guide track, means connecting the carriage. With 
the door to be operated, a pulley at each end of 
the guide track, a cable operating over the pulleys 
and having ends connected with opposite ends of 
the carriage, a reversible motor, and a driving 
Connection between the reversible motor and one 
of the pulleys to operate the carriage in opposite 
directions on the guide track, said control mech 
anism comprising a reversing Switch, a current 
Supply circuit connecting the motor and revers 
ing Switch, Switch operating means movable on 
the guide track and connected with the reversing 
SWitch and having two positions on the guide 
track, Said operating means being in position to 
be engaged by the carriage to move the operating 
Ineans in One of Said positions to effect opera 
tion of the motor in one direction, and means on 
One run of the cable for moving the switch op 
erating means to said other position to effect op 
eration of the motor in the opposite direction. 

2. A control mechanism for a door operating 
finechanism of the type including a guide track, 
a carriage having movable mounting on the 
guide track, means connecting the carriage with 
the door to be operated, a pulley at each end of 
the guide track, a cable operating over the pulleys 
and having ends connected with opposite ends 
Of the Carriage, and a reversible motor, a driving 
Connection between the reversible motor and one 
of the pulleys to operate the carriage in opposite 
directions on the guide track, said control mech 
anism comprising a reversing Switch, a current 
Supply circuit connecting the motor and revers 
ing SWitch, Switch operating means movable on 
the guide track and connected with the reversing 
SWitch and having two positions on the guide 
track, Said operating means being in position to 
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} be engaged by the carriage to move the Operating 
: means in one of Said positions to effect operation 
of the motor in one direction, means on One: run 
of the cable for moving the switch operating 
means to Said other position to effect operation of 
the motor in the opposite: direction, and limit 
'SWitches at ends of the guide, track and in posi 
tion to be engaged by the carriage to stop.thecar 
riage in timed relation with actuation of the re 
“versing Switch. 

3. A control mechanism for a door operating 
mechanism of the type including a guide 
track, a carriage having movable mounting on 
the guide track, means connecting the carriage 
With the door: to be operated, a pulley at each 
'end of the guide.track, a cable operating, over the 
pulleys and having ends connected with opposite 

- ends of the carriage, a reversible motor, and a 
driving Connection between the reversible motor 

i and One of the pulleys to operate the carriage 
in Opposite directions' on the guide track, said 
control mechanism comprising a reversing 
SWitch, a current supply circuit connecting the 
motor and reversing Switch, operating means 
Connected with the reversing. Switch and having 
two positions on the guide: tracks to actuate the 
reversing. SWitch, Said operating (means being in 
position to be engaged by the carriage to move 
the operating means in one of Said positions, a 
lever having pivotal support on the guide track 

- in position to engage the operating means, and 
ca, button on the cable and engageable with the 
lever to effect movement of the operating means 

i to Said other position. 
4. A control mechanism for a door operating 

mechanism of the type comprising a guide track, 
a carriage having movable mounting on the guide 
track, means, connecting the carriage with the 
door to be operated, as pulley at each end of the 
guide track, a cable operating over "the pulleys 
and having ends connected with opposite ends 
of the carriage, a reversible motor, and a driv 
ing connection between the reversible motor and 
one of the pulleys to operate.the carriage in op 
posite directions on the guide: track, said control 
mechanism including a reversing switch, a cur 
rent supply circuit connecting the motor and 
reversing SWitch, operating means connected with 
the reversing switch and having two positions 
On the guide track to actuate the reversing switch, 
Said operating means being in position to be 
engaged by the carriage to move the operating 
means in one of Said positions, a lever having piv 
otal support, on the guide track in position to 
engage the operating means, a button. On the 

- cable and engageable 'with the lever to effect 
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8 
movement of the operating means to said other 
position, a relay switch in the motor circuit in 

f'cluding an electromagnet for rendering the 
SWitch effective in closing Said circuit and an 
electromagnet for opening said circuit, low volt 
age circuits connected with the respective elec 
tromagnets, and Operating Switches in said low 
Voltage circuits. 

5. A control mechanism for a door operating 
mechanism of the type comprising a guide track, 
a carriage having movable mounting on the guide 
track, means connecting the carriage with the 
door to be operated, a pulley at each end of 
the guide track, a cable operating over the pulleys 
and having ends connected with opposite ends 
of the carriage, a reversible motor, and a driv 
ing connection between the reversible motor and 
One of the pulleys to operate the carriage in 
Opposite directions on the guide track, Said con 
trol mechanism including a reversing switch, a 
current Supply circuit connecting the motor and 
reversing Switch, operating means connected 
With the reversing Switch and having two posi 
-tions on the guide track to actuate the revers 
ing Switch, Said operating means being in posi 
tion to be engaged by the carriage to move the 
operating means in one of Said positions, a lever 
having pivotal Support on the guide track in po 
Sition to engage the operating means, a button 
On the cable and engageable with the lever to 
effect movement of the operating means to said 
other position, a relay SWitch in the motor cir 
cuit including an electromagnet for rendering 
the Switch effective in closing said circuit and 
an electromagnet for opening said circuit, low 
voltage circuits connected with the respective 
electromagnets, operating switches in said low 
voltage circuits, and limit switches at ends of 
the guide track and in position to be engaged by 
the carriage, said limit switches having con 

: nection in the low voltage circuit which is in 
i connection with the last named electromagnet. 
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