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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 meetingits 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 
the circuit to stop the motor; and Optionally to 
bring about a reversal of the motorto 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 
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 
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. 

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 
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 
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; 

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; 

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, 
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; 

Figure 6 is a similar section showing the col 
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lapse of the resilient chamber containing the 
a; 

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 5 
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- 15 

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 Wali. 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 7 to forma 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 0 carried in 
the hinges which connect the door panels i 2 80 
and 3 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 85 
between the angular base plates 6 and i Which 
also clamp the Vertical portions i 8 and l9 of the 
chamber portion 2G constituting the air cham 
per 2. 
Likewise, in Figures 5 and 6, it will be seen 40 

that the Wooden panels 2 are connected to the 
members 6 and 7 by the bolts 22. 
The angular base plate il serves as a Support 

ing means for the pneumatic and electrical Switch 
boX, generally designated 23. This box is con- 5 
nected by the pipe 24 to the chamber 2 Whicin 
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 asfolloWS. 50 
The pressure in the pipe 27 lifts the ball 28 in 

the casing 29. This lifts the plug 30 in the guide 
3 against the Spring 32 Which carries the con 
tact 33. The Spring is mounted upon the termi 
mai 34 connected to the Wire 35. The contact 55 
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33 engages the contact 8 on the terminal 7 

vvire D. This closes the circuit. 
These tvvo twires and 3 are combined in a 
cable 39 which passes through the end plug 40, 

5 closing the end of the chamber 21. The other 
end is closed by a similar plug l. The cable 
then passes into the space between the angle 
irons S and T, where it is protected. It passes 
downwardly to adiacent the floor, Whence it 

10 passes over a pulley 42 into a winding drum 43. 
The end of the cable is connected through the 
cable 44 to the switch generally designated S, 
conduit 4S to the motor 7. 
The exact means of raising and loWering the 

15 door is unimportant. In the typical arrange 
ment shown in Figure 4, the motor 4 drives the 
chain 4 on a sprocket 40 Which, through a shaft 
50, actuates a sprocket Ul and a chain 2. The 
other end of this chain 2 is carried upon an 

20 idler sprocket S3 on a bracket 54. The sprocket 
5 is carried on a bracket SS. The chain 52 has 
connected to it a link 56 Which is pivoted at 57 
to the top panel of the door. This mechanism 
servesto raise and loWerthe door. 

25 Referring to Figure 10, power is supplied 
through a three-phase line L1, La, Ls. PoWer is 
taken of this line, through the wires 5, 59 and 
SO, to contacts Sl, S2 and B. Opposite contacts 
B4, 65 and 66 are bridged by the switch blades 

90 67, BB and 69. These blades are carried on the 
rod TO which has a solenoid core il Within a coil 
2. The contacts B, B and 66 are on the ends 

of the Wires 3, 4 and 5 respectively, These 
lines are connected by the lines , 17 and 8 to 

º the motor 47. Across two of these lines is con 
nected a magnetic brake for the motor. 
The lines 3, 4 and 75 also terminate in con 

tacts 80, 8 and B2 Which are bridged by the 
switch blades 3, 84 and 5 to connect the ter 

o minals 86, 87 and B of the wires 89,9 and 9 
to the lines L1, La and Ls. These switch blades 
88, 84 and B5 are mounted on the rod 92. This 
rod 92 carries a solenoid core 9 within the coil 
O4. The coils 72 and 04 are connected by the 

a wires 95, 6, 97, 8, 99, and le to one another. 
The other side of the line, beyond the coil 94, 
at D, is connected to the line lO2 which returns 
to coil 3 of a transformer 04, the secondary. 
of which is designated D. This coil DS is con 

go nected on one side il to the Wire 3 and con 
tact S. It is adapted to engage the contact 3 
which is actuated, as hereinbefore described, by 
the air pressure in the pipe 2. 
The Wire Sis connected to the solenoid coll 

gg O7 which is connected on the other side to the 
transformer coil DS. In this coil D is a solenold 
DB connected to a rod li and carrying a stop 

switch il for opening and breaking the connec 
tion between wires 00 and 00. Also carried on 

e the rod i 9 is another switch blade il which 
causes the motor to reverse and start to lift the 
door. Switchblade il merely controls the stop 
ping of the door. The Vrire f2 extends over to 
the line La. 
A stop switch Which is hand operated is desig 

nated il and it controls the closing of the lines 
4 and i lU. The line li is connected at li6 

to a line il Which, in turn, is connected to the 
line Whose terminal fis closed by the holding 

ro switchblade 2 on the rodi 92. Switchblade 20 
also engages the terminal 12 l of the wire 22 
vhich is connected by the wire i 2 to wires di 
and iO2. Vire il 22 is also connected to wire l24 
and terminal 2 which is engaged by the closing 

- g switch 12 which also engages the terminal 27 

of the wire l 2 and is connected by the vire l20 
to terminal B. 
The Wire 3D is connected to Vires 2 and 2 

and terminates at ll, Where it is engaged With 
the switchblade I. Switch bladeli also en 
gages the terminal 2 of the Wire i that leads 
to the terminal 34 engaged by the switch blade 
35. This switch blade also engages the terminal 
136 of the wire l37 which is connected to terminal 
i 16.. The wire it is connected by the wire i 3, lo 
to terminal 9 which is engaged by the holding 
switchblade 40 on the rod D. 
The switch blade 4 engages the terminal 4 

of the wire 42. This wire is connected to the 
junction 1, at which are connected the vires 6 
f4 leading to the solenoid coil 2 and the Wire 
f45 connected to the Wire l. 
The method of operation is as follows. If you 

Want to stop the novement of the door, you move 
the switchblade il to open position. If you wish 20 
to manually lower the door, you close the switch 
blade 26, which results in energizing the sole 
noid 94, thereby closing the terminals B-BS; 
8-8; and 2-0. This causes the motor 47 
to Sorotate as to lovver the door. S 

If an obstruction should be encountered, then 
the contacts 33 and 36 would close, which vould 
energize the solenold 0, moving its core i 
upwardly so that the switch blade l? Would open 
the motor circuit indirectly and stop the motoro 
as follows: The Switch blade il opens coil 04 
and the circuit associated therewith; this drops 
the contacts 3, 8 and B5, which breaks the 
motor circuit and stops the motor. In other 
Words, the control circuit is disrupted and then S 
the magnetic switch breaks the motor circuit. 
It Wanld result in the switch il bridging con 
tacts 3 and i 32. This Would result in energiz 
ing the solenoid 2, closing the contacts -4; 
62-65; and (3-. This would cause the motoro 
7 to reverse and to move the door upwardly. 
The upward movement of the door is limited by 
the limit switch Sa, and the lovvering of the door 
is limited by the limit switch a. 

If it is desired to manually start the door up- S 
vardly, the switch blade ls is moved to closed 
position. If it is, desired to move the door down 
wardly, then the switch blade 2 is manually 
closed. If it is desired to stop the door, then the 
switch blade l is moved to open position. 0 

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 pover line, re 
versible motor, switches that are solenoid oper- g 
ated for connecting the motorto nove 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- o 
verse position to again raise the door. 

Suitable limit switchessa and a are pro 
vided for limiting the normalupvard and down 
Ward novement of the door. Also the usual 
switches for stopping the door ll, opening the C5 
door 5 and closing the door 2 are provided 
for usual, normal, manual operation. 

It Will be understood that Vve desire to compre 
hend Within Our invention such modifications as 
come within the scope of the claim and the in-70 
vention. 

Raving thus fully described our invention, What 
We claim as new and desdre to secure by Letters 
Patentis: 
In combination, a slidable door, a pair of angle 
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members mounted on and eXtending along the 
closing edge of the door, said angle membersbe 
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 normally 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. 
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