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Ohio

Application June 14, 1938, Serial No. 213,719

1 Claim.

This invention relates to doors and particu-

larly to apparatus for operating a door to pre-.

vent its closure in the event that the door en-

counters an obstruction, and, under some circum-

stances, to return the door after it has been
stopped by meeting its obstruction.

It is an object of this invention to provide
means associated with the door itself which is
raised and lowered by an electric motor to open

0 the circuit to stop the motor; and optionally to

bring about a reversal of the motor to change the

direction of the door after it has once been
stopped upon engaging an obstruction.

It is a further object to provide means for pro-

5 tecting the electric cable connected to the pneu-

matic switch which is mounted upon the door.

It is an object, in this connection, to provide
means for automatically maintaining the cable
taut and for automatically storing or paying it
20 out as the door rises and falls.

It is an object of this invention to provide
means for guiding the door in association with
the foregoing inventive ideas, whether the door
is made of wood or metal.

23 It is a further object of this invention to pro-
vide a collapsible air chamber on the bottom edge
of the door, pneumatically connected to an elec-
tric switch for controlling the stopping or re-
versing of the electric motor raising and lower-

30 ing the door; and to associate with this combi-
nation a reel for reeling the electric cable con-
nected to the electric switch on the door.

It is a further object to guide this cable by the
door and by the reel within a protected enclosure

35 that also acts as a door guide.

In the drawings:

Figure 1 is an inside elevation of the door and
associated mechanism showing the door stopped
by an engagement with an obstruction;

40 Figure 2 is a section on the line 2—2 of Figure
1, looking in the direction of the arrows;

Figure 3 is a section on the line 3—3 of Fig-
ure 5, diagrammatically illustrating the arrange-
ment and construction of the pneumatic valve;

46 Figure 4 is a section on the line 4—4 of Fig-
ure 1, looking in the direction of the arrows,
showing the door partially open;

Figure 5 is a section on the line 5—5 of Fig-
ure 1, looking in the direction of the arrows,

50 illustrating the nature of the collapsible pneu-
matic chamber, its connection to the electric
switch mechanism and its method of attachment
to the bottom of the door when employing wood-
en panels; )

55 Figure 6 is a similar section showing the col-

it
5

(CL 268—59)

lapse of the resilient chamber containing the
air;

Figure 7 is a view similar to Figure 5, showing
the method of assembly of the pneumatic cham-
ber, the door bottom plates and the metal sections &
of a metal, articulated door;

Figure 8 is a section taken transversely through
a metal section door, showing the relationship
between the door guide, the cable and its pulley
and take-up mechanism; 10

Figure 9 is a detail of one corner of the door,
showing the manner in which the side edge of
the door is concealed between the guide chan-
nels;

Figure 10 is a wiring diagram showing the ar- 16
rangement of the motor controlling pneumatic
switch and other mechanism for controlling the
starting, stopping and reversing of the door mo-
tor.

Referring to the drawings in detail, { indi- 20
cates the ceiling of a building, of which 2 is the
front wall. It is provided with a door opening
3 formed by the vertical panel members 4 and 5,
on the inside of which there are mounted the
spaced angle irons 6 and T to form a guide chan- 25
nel 8. This guide channel may guide the door
by guiding the sides of the door and any rollers
carried thereby, or it may be used solely for
guiding the rollers 9 on the pintles {8 carried in
the hinges {{ which connect the door panels i2 80
and 13 to one another.

The exact construction of the door and the
nature of its guiding is not important. For in-
stance, in Figure 7, the door is made of articu-
lated metal sections 14 and {5 which are clamped 88
between the angular base plates 16 and {7 which
also clamp the vertical portions {8 and {9 of the
chamber portion 26 constituting the air cham-
ber 21.

Likewise, in Figures 5 and 6, it will be seen §p
that the wooden panels §2 are connected to the
members {6 and IT by the bolts 22.

The angular base plate {7 serves as a support-
ing means for the pneumatic and electrical switch
box, generally designated 23. This box is con- ¢
nected by the pipe 24 to the chamber 21 which
is formed of a rubber body 20. When this body
20 engages an obstruction 25, it collapses, and
the resulting pressure causes the switch to op-
erate as follows. 50

The pressure in the pipe 27 lifts the ball 28 in
the casing 29. This lifts the plug 30 in the guide
81 against the spring 32 which carries the con-
tact 33. The spring is mounted upon the termi-
nal 34 connected to the wire 35. The contact 85
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tact 3¢ on the terminal 31
This closes the circuit.
8

. The other
end is closed by a similar plug 41. The cable
then passes into the space between the angle

Arons ¢ and 71, where it is protected. It passes

downwardly to adjacent the floor, whence it
passes over & pulley 42 into a winding drum 43.
The end of the cable is connected through the
cable 44 to the switch generally designated 48,
conduit 46 to the motor 47.

The exact means of raising and lowering the
door s unimportant. In the typical arrange-
ment shown in Figure 4, the motor 47 drives the
chain 48 on a sprocket 49 which, through a shaft
80, actuates a sprocket §i and a chain 82. The
other end of this chain $2 is carried upon an
idler sprocket §3 on a bracket §4. The sprocket
b1 is carried on a bracket §5. The chain §2 has
connected to it a link 88 which is pivoted at 57
to the top panel of the door. This mechanism
serves to raise and lower the door.

Referring to Figure 10, power is supplied
through a three-phase line L1, La, Is. Power is
taken off this line, through the wires 58, 59 and
80, to contacts 61, 82 and 63. Opposite contacts
84, €5 and 66 are bridged by the switch blades
67, 88 and €9. These blades are carried on the
rod 70 which has a solenoid core 71 within a coil
72. The contacts 84, 88 and 66 are on the ends
of the wires 13, 74 and 16 respectively. These
lines are connected by the lines 18, 17 and 18 to
the motor 41. Across two of these lines is con-
nected a magnetic brake 19 for the motor.

The lines 13, 14 and 1§ also terminate in con-
tacts 80, 8/ and 82 which are bridged by the
switch blades 83, 84 and 85 to connect the ter-
minals 86, 87 and 88 of the wires 89, 98 and 8¢
to the lines 14, Is and Ls. These switch blades
83, 84 and 85 are mounted on the rod 92. This

‘rod 92 carries a solenoid core 83 within the coil

84. The coils 72 and 84 are connected by the
wires 95, 96, 87, 88, 99, and (08 to one another.
The other side of the line, beyond the cofl 84,
at 181, is connected to the line 102 which returns

to coil 103 of a transformer (04, the secondary .

of which is designated (08. This coil 188 is con-
nected on one side 108 to the wire 38 and con-
tact 38. It is adapted to engage the contact 33
which is actuated, as hereinbefore described, by
the air pressure in the pipe 27.

The wire 38 is connected to the solenold coil
{87 which is connected on the other side to the
transformer coil 105. In this coil (07 is a solenoid
108 connected to a rod 109 and carrying a stop
switch 110 for opening and breaking the connec-
tion between wires 88 and (00. Also carried on
the rod 188 is another switch blade 111 which
causes the motor to reverse and start to lift the
door. - Switch blade {8 merely controls the stop-
ping of the door. The wire 112 extends over to
the line la.

A stop switch which is hand operated is desig-
nated 113 and it controls the closing of the lines
114 and (8. The line 118 is connected at 118
to a line 117 which, in turn, is connected to the
line {18 whose terminal {815 closed by the holding
switch blade 128 on the rod 82. Switch blade 128
also engages the terminal 121 of the wire 122
which is connected by the wire 128 to wires 101
and 182. Wire 122 is also connected to wire 124
and terminal 128 which is engaged by the closing
switch 126 which also engages the terminal 121
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of the wire 128 and is connected by the wire 129
to terminal 118§,

The wire 130 is connected to wires 128 and (29
and terminates at (31, where it is engaged with
the switch blade I111. Switch blade 11§ also en-
gages the terminal 132 of the wire 133 that leads
to the terminal 134 engaged by the switch biade
135. This switch blade also engages the terminal
136 of the wire 131 which is connected to terminal
116. The wire (8 is connected by the wire 138,
to terminal 139 which is engaged by the holding
switch blade 140 on the rod 19.

The switch blade 148 engages the terminal 41
of the wire 142. This wire is connected to the
junction 143, at which are connected the wires
144 leading to the solenoid coil 72 and the wire
145 connected to the wire (33.

The method of operation is as follows. If you
want to stop the movement of the door, you move
the switch blade 113 to open position. If you wish
to manually lower the door, you close the switch
blade (26, which results in energizing the sole-
noid 94, thereby closing the terminals 88—8§;
81—87; and 82—88. This causes the motor 47
to so rotate as to lower the door.

If an obstruction should be encountered, then
the contacts 33 and 3¢ would close, which would
energize the solenoid 181, moving its core 108
upwardly so that the switch blade (18 would open
the motor circuit indirectly and stop the motor
as follows: The switch blade 118 opens coil 94
and the circuit associated therewith; this drops
the contacts 83, 84 and 88, which breaks the
motor circuit and stops the motor. In other
words, the control circuit is disrupted and then
the magnetic switch breaks the motor circuit.
It .wonld result in the switch (1! bridging con-
tacts 131 and 132. This would result in energiz-
ing the solenoid 12, closing the contacts 6i—84;
62—65; and 63—§8. This would cause the motor
41 to reverse and to move the door upwardly.
The upward movement of the door is limited by
the limit switch 88a, and the lowering of the door
is limited by the limit switch 87a.

If it is desired to manually start the door up-
wardly, the switch blade 13§ i1s moved to closed
position. If it is desired to move the door down-
wardly, then the switch blade 126 is manually
closed. If it is desired to stop the door, then the
switch blade 113 is moved to open position.

It will be understood that any detail arrange-
ment of electrical circuits and switches may be
employed, but thé one described is the preferred
form. It consists broadly of a power line, re-
versible motor, switches that are solencid oper-
ated for connecting the motor to move in opposite
directions and it consists of a pneumatically oper-
ated switch mechanism for breaking the circuit
when the door is moving downwardly to stop it
and optionally also to connect the motor into re-
verse position to again raise the door.

Suitable limit switches 98a and $1a are pro-
vided for lithiting the normal upward and down-
ward movement of the door. Also the usual
switches for stopping the door (18, opening the
door 138 and closing the door 126 are provided
for usual, normal, manual operation.

It will be understood that we desire to compre-
hend within our invention such modifications as
come within the scope of the claim and the in-
vention.

Having thus fully described our invention, what
we claim as new and desire to secure by Letters
Patent is:

In combination, a slidable door, & pair of angle
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members mounted on and extending along the
closing edge of the door, said angle members be-
ing mounted with two faces parallel to said door
and closely adjacent one another and with their
other two faces in line with each other and at
right angles to the door and forming a base plate
for said door, a collapsible rubber air container
extending along the closing edge of the door on
the leading side of said angle members and hav-
ing a normially circular air enclosing portion and
a pair of integral ears which are received be-
tween said first-named two faces of said angle
members, means for holding said angle members

together for thereby clamping said ears together,
said second-named two faces of said angle mem-
bers forming a portion wider than said rubber
air container when collapsed, means closing the
ends of said air container, and means on said
door actuated by collapse of said air container
upon encountering an obstruction for stopping
the closing of the door, said air container being
collapsed between the obstruction and the base
plate formed by said angle members.

RALPH H. GREEGOR.
WILLIAM K. PAGE.
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