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This invention relates to improvements in 
garage door operators. More particularly it re 
lates to electrical means for automatically con 
trolling motor means for opening and closing 
garage doors through the action of an electro 
magnet With reversible polarity. 
In accordance with the present invention the 

driver of the automobile may operate a selector 
Switch momentarily to complete a direct current 
circuit in either direction through the electro 
magnet while the latter passes over a magneti 
cally responsive Switch buried in the driveway, 
Whereby a momentary electrical impulse is im 
parted to One or the other of two electric con 
trol circuits, each of which functions to cause 
actuation of the door operating motor means in 
One direction or the other. 
One of the objects of the invention is the 

provision of means responsive to magnetic action 
for automatically operating a door actuating 
motor means Selectively in either direction. 
Another object of the invention is the pro 

vision of an electrical System responsive to a 
momentary electrical impulse in one or the other 
of two control circuits for operating door actuat 
ing motor means in either door opening or door 
closing direction. 

Still another object is the provision of a simple, 
troubleproof switch assembly adapted to be 
buried in a pavement, responsive to magnetic 
lines of force for closing either one of two con 
trol circuits. 
Other objects and features of novelty will ap 

pear as I proceed with the description of that 
embodiment of the invention which, for the pur 
pOSes of the present application, I have illustrated 
in the accompanying drawings, in which 

Fig. 1 is an elevational view illustrating the 
application of the invention. 

Fig. 2 is a vertical sectional view of a mag 
netically responsive switch adapted to be buried 
in the pavement of a driveway, the view being 
taken Substantially on the line 2-2 of Fig. 3. 

Fig. 3 is a plan view partially in section on 
the line 3-3 of Fig. 2. 

Fig. 4 is a vertical sectional view of the switch 
assembly taken substantially on the line 4-4 of 
Fig. 3, and 

Fig. 5 is a wiring diagram. 
In Fig. 1, 0 represents the pavement of a. 

driveway leading to the doorway f l of a garage 
which may be closed by a door of any desired 
character, that illustrated herein being a door of 
two parts 2 and 3 joined in the middle by a 
horizontal hinge 4. The upper section 2 is 
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hinged at 5 to the rail above the doorway. At 
the bottom of the door are side rollers, not shown, 
running in vertical tracks, also not shown, in the 
stiles of the door frame. A cable 6 secured 
to the upper door section 2 extends up to and 
is wound around a drum , shown diagrammati 
cally as directly connected to the shaft of a re 
versible electric motor 8, although of course it 
is to be understood that in practice gearing Would 
be interposed between the motor and the drum 
in order to decrease speed and increase torque. 

In the pavement I bury one or more switch 
assemblies 9 encased in non-magnetic housings 
20 from which lead conduits 2 for the protec 
tion of the necessary electrical conductors. 
Where a single housing is employed it is placed 
in line with the center of the doorway . Where 
a pair of such housings are employed they may 
be spaced a matter of a foot or So on either 
side of the said center line. The housing itself 
is made cup-shape and its upper end is closed 
by a cover plate 22 which may be Soldered to 
the rim of the cup. 
Cover 22 carries a stirrup 23 formed of strip 

5 metal in the base of which there are mounted 
two hollow supports 24 which receive loosely pins 
25 of hard steel that are preferably pointed at 
their upper ends. These pins extend into conical 
cavities 26 formed in the under side of a pivot 
bar 27 of non-magnetic material. By reason 
of this construction the points of the pins readily 
find the apices of the cavities 26 and an excellent 
pivotal bearing results regardless of possible in 
accuracies in machining and assembling the 
parts. Near its ends the bar 2 is drilled to 
receive with a snug fit two permanent bar mag 
nets 28, the opposite ends of which project equal 
distances from the bar 27, so that the parts 2 
and 28 together are balanced on the pins 25, 
the bar magnets 28 normally standing in a Sub 
stantially horizontal position. 
Betwean the cavities 26 the pivot bar 27 carries 

a pair of sheet metal loops 30 and 3 which are 
fixed to the bar and disposed at the Sane angle 
with the vertical but on opposite sides of the 
plane through the pins 25. In these loops are 
mounted mercury tube switches 32 and 33 which 
face in opposite directions. In the normal con 
dition of the switch assembly, illustrated in the 
drawings, the mercury globules in the Switch 
tubes are inoperative. In the then upper ends 
34 and 35 of the two tubes there are pail's of 
terminals adapted to be joined by the mercury 
globules in the tubes. Flexible conductors 36 and 

55 37 leading from the terminal ends of the two 
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switches are joined to a conductor 38, while 
flexible conductors 39 and 40 are joined with 
conductors 4 and 42. The three conductors 38, 
4 and 42 which provide parts of two low volt 
age control circuits are fixed to the lower Sur 
face of stirrup 23 by a clip 43 or other similar 
means, so that movements of the switch assen 
bly upon its pivots produce substantially no rela 
tive movement of the conductors 36, 31, 39 and 
40. Inasmuch as the contacts in the mercury 
tube switch are protected against humidity and 
oxidation, and inasmuch as the only movement 
in the assembly is the tilting of the pivot bar 27 
and supported parts upon the Supporting pins 
25, the switch assembly, although buried in the 
ground, has an extended life and requires sub 
stantially no servicing. 
Suspended from the automobile by any Suit 

able means is a vertically disposed electromagnet 
50. From the opposite ends of the coil of this 
magnet conductors 5 and 52 lead to a double 
pole, double throw, momentary contact switch 
53 mounted on the instrument board of the auto 
mobile. The poles of this switch are also con 
nected by conductors 54 and 55 with the posi 
tive and negative terminals of the storage bat 
tery 56 of the automobile. Switch 53 is biased 
toward 'off' position. It may be swung from 
this position by the operator to direct current 
through the electromagnet in either direction, 
as will be obvious from an inspection of the 
diagram of Fig. 5. When the automobile is in 
the right position magnet 5 is close enough to 
the buried SWitch assembly to cause the bar 
magnet or magnets 28 to tilt from the intermedi 
ate position illustrated to one in which the north 
pole or the South pole of the bar magnet is in 
clined upwardly. When this occurs the switch 
tubes 32 and 33 are tilted correspondingly and 
the terminals at one or the other of the two ends 
34 and 35 of the tubes are connected by the 
mercury globules in that tube. 
5 and 58 are line conductors from which wires 

59 and 60 lead to the primary coil 6 of a step 
down transformer. The secondary coil 6 of this 
transformer supplies low tension current to the 
conductors of the control circuits. These cir 
cuits include the coils of two relays 62 and 63. 
Current for relay 62 flows from the secondary coil 
6' of the transformer through conductors 64 
and 65 to the coil and out through conductor 42 
to the end 35 of tube 33, and when that end is 
depressed back through conductor 38 to the 
transformer. Similarly, current for the coil of 
relay 63 flows from the transformer through 
conductors 64 and 66 to the coil, through con 
ductors 4 and 39 to the end 34 of mercury tube 
32, and when that end is depressed back through 
conductors 36 and 38 to the transformer. 

67 and 68 (Fig. 5) represent limit switches 
which are biased toward closed position. These 
Switches are so disposed that when the door 2, 
3 reaches fully open position it opens switch 

67, and when it reaches fully closed position it 
opens switch 68. Relays 62 and 63 have arma 
tures 69 and 7). T and 72 are holding relays 
having two armatures 73, 74 and 75, 76 respec 
tively. 
ASSunning that the door is closed and that re 

lay 62 is energized because lines of magnetic 
force of the proper polarity tilt the SWitch as 
Sembly 9 in the proper direction, then arma 
ture 69 Will be raised and will complete a cir 
cuit from the transformer through relay 7 by 
way of conductors. 64 and TT, closed switch 67, 

0. 

5 

20 

25 

30 

40 

45 

50 

55 

60 

65 

70 

75 

4. 
conductor 78, the coil of relay 7, conductor 79, 
armature 69 and conductors 80, 8 and 82 back 
to the transformer. When this occurs relay 7 
is locked-in independently of relay 62. Current 
for this purpose flows from the transformer 
through conductors 64 and 77, closed switch 67, 
conductor 78, the coil of relay 7, raised arma 
ture 73 and conductors. 83, 8 and 82 back to 
the transformer. 
At the same time armature 74 closes a high 

voltage circuit from line wire 58 through con 
ductors 84 and 85, armature 74 and conductor 
86 to motor 8 and from the motor to line wire 
57, causing the motor to rotate in the direction 
for winding cable 6 on drum 7 to open the 
door. As Soon as the door reaches fully open 
position it opens limit switch 67, thereby break 
ing the circuit through the coil of relay 7 and 
permitting armature 74 to swing up, breaking the 
motor circuit. 
At the start of the door opening movement 

limit Switch 68 was permitted to close. It re 
mains closed until the door again assumes fully 
closed position. After the door is opened the 
automobile will be driven into the garage. The 
Operator may close the door by manipulating a 
manual Switch 99 which may be located in any 
convenient position, as for example inside the 
house on the same premises. This switch may 
also be a momentary contact switch and may be 
Similar to Switch 53, but as herein shown is a 
two pushbutton type of switch. By operating 
this Switch to connect conductors 9 and 92 the 
Operator may cause current to flow from coil 
6 of the transformer through conductors 64 
and 66 to the coil of relay 63, through conductors 
4f and 9 to switch 90 and through conductors 
92, 38 and 82 back to the transformer. When 
this occurs armature 70 is raised and current 
flows from the transformer through conductors 
64 and 94, the then closed limit switch 68, con 
ductor 95, the coil of relay 72, conductor 96, 
armature 70 and conductors 97, 8 and 82, back 
to the transformer. Armature 75 is thereby 
raised and relay 72 is locked-in by current flow 
ing from the transformer through conductors 
64 and 94, limit switch 68, conductor 95, the coil 
of relay 12, raised armature 75 and conductors 
98, 8 and 82 back to the transformer. Armature 
76 is of course swung down by the energization 
of relay 72 and a circuit through motor 8 is set 
up for rotation of the motor in a direction oppo 
Site to that first described, by way of line wire 
58, conductor 99, armature 76 and conductor 
00 to the motor and back through line wire 57. 
AS Soon as the door starts away from open 

position Switch 67 closes, and when the door 
reaches closed position switch 68 opens. Now 
With the automobile in the garage, if the operator 
Wishes to open the door he presses on the lower 
pushbutton of the switch 90 to connect conduc 
tors 42 and 38 through conductors of and 92, the 
control circuits operating in the same manner 
as though the conductors 42 and 38 had been 
connected by the operation of the switch as 
Sembly f. When the door has been opened the 
automobile may be backed out of the garage and 
as it passes over the switch assembly is the 
Operator may move Switch 53 to produce current 
flow through conductors 52 and 5? in a direction 
opposite to that first described. The bar mag 
nets 28 will then be tilted in the opposite di 
rection, that is with the south poles uppermost, 
and a control circuit will thereby be set up 
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though conductors 4 and 38, energizing relays 
63 and 2, causing the door to close. 

It will be appreciated that although I have 
shown in the drawings a single reversible motor 
f8 with means for causing it to operate in either 
direction depending upon which of the two con 
trol circuits is energized, separate motors for 
opening and closing the doors could be employed 
and controlled by Substantially the same con 
trol circuit.S. Other variations from the de 
scribed structure may be employed. Accordingly, 
I desire it to be understood that the Scope of the 
invention is to be regarded as defined exclusively 
by the appended claims rather than by the fore 
going description or the accompanying illustra 
tions. 

Having thus described my invention, I claim: 
1. In motor driven means for Opening and 

closing a garage door, two electrical control 
circuits, a balanced SWitch assembly adapted to be 
buried in the pavement in front of Said door, 
said assembly comprising a pivotally mounted 
bar magnet and Switch means Secured to said 
magnet responsive to movement of the latter 
about its pivot in One direction or the other for 
selectively closing either one of Said circuits, 
an electromagnet adapted to be suspended from 
an automobile and means for reversing the cur 
rent through Said magnet for tilting Said bar 
magnet in one direction. Or the other, and means 
responsive to current in one or the other of Said 
circuits for energizing said motor driven means 
for opening or closing said door. 
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2. In motor driven means for opening and 
closing a garage door, two electrical control 
circuits, a balanced SWitch assembly adapted to 
be buried in the pavement in front of said door, 
said aSSembly comprising a pivotally mounted 
bal' magnet and a pair of oppositely disposed 
mercury switches secured to said magnet, each 
of said control circuits being adapted to be closed 
by One of Said SWitches as the bar magnet tilts 
in one direction or the other, an electromagnet 
adapted to be suspended from an automobile and 
means for reversing the current through said 
magnet for tilting said bar magnet in one direc 
tion or the other, and means responsive to current 
in one or the other of said circuits for energizing 
said motor driven means for opening or closing 
said door. 
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