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19 Claims. 

This invention relates to improvements in 
Swinging doors, and has for its object to provide, 
in connection with such doors, means for opening 
and closing the doors mounted On the dOOrS. 

5 It is an object of this invention to provide, in 
connection with a SWinging door, means on the 
door for swinging it, said means cooperating with 
the mechanism on the wall, which has therein 
an opening adapted to be closed by the door. 

It is an object of this invention to provide, in 
connection with a wall having a passageway 
therein, a Swinging door for closing and closing 
the passageway, and means On the door and the 
Wall for SWinging the door, said means being SO 

5 connected that the door may be opened inde 
pendently of the operation of the door opening 
e3S. 

It is also an object to provide, in connection 
with a swinging door, means for Swinging the 

20 door, and means on the door for putting the door 
Swinging means out of operating condition. 

It is a further object of this invention to pro 
wide, in connection. With doors, means for operat 
ing the doors to open then actuated by the ap 
proach of tractors, hand trucks or a train of trail 
ers of varying lengths passing through a sensitive 
field, in which the vehicle will interrupt the beam 
of light for actuating the instrumentalities for 
opening the doors. The doors also may be opened 
by in any manner cutting out the Source from 
Which the beam of light originates, 
The operation of these doors may be accom 

plished by a push button or similar Switches, 
which selectively energize the magnets of the 

5 contactors, thereby supplying current to the mo 
tors, causing the rotor to rotate in the proper 
direction to open or close doors, as shown by Wir 
ing diagram Figure i5. 
These and other advantages will appear from 

the following description taken in connection 
With the drawings. 
This application deals primarily with the door 

mechanism, the motors and brakes for operating 
the door mechanism, with the spring-cushioning 

i5 device for use as bumpers, and the light mecha 
nism S. 
The Copending application, Ser. No. 88, of Jan 

uary 2, 1935, deals With the electrical circuit, and 
photo-electric cell controls and the primary and 

O 

25 

30 

3. 5 

40 

50 secondary sensitive fields. 
Referring to the drawings: 
Figure 1 shows in elevation a pair of doors and 

the Wall of the building adjacent thereto. 
Figure 2 is a section on the line 2-2 of Fig 

55 ure 1. 

(C. 268-63) 
Figure 3 is a section on the line 3-3 of Fig 

ure 1. 
Figure 4 is a section on the line 4-4 of Fig 

lure 1. 
Figure 5 is a horizontal section through One of 

the doors, showing the bumper thereon for re 
leasing the door-operating mechanism. 

Figure 6 is an elevation of the bumper struc 
ture shown in Figure 5. 

Figure 7 is a vertical section through part of a 
door, an adjacent part of a building Wall, and the 
door-operating mechanism. 

Figure 8 is a detail view showing the means 
whereby the door-operating mechanism may be 
released and an electrical circuit broken, 

Figure 9 is a sectional view of the door releas 
ing mechanism and the circuit breaking means 
operated thereby. 

Figure 10 shows the interior of one of the power 
units, With part of the casing removed and a 
part of the internal structure in section. 

Fig. 10d is a view taken on the line Ga-0a of 
Fig. 10, extending from top to bottom of the door, 
So as to disclose the means Connecting the bump 
ers disclosed in Figs. 2, 5, and 6 with the tube 
tripping mechanism shown in Fig. 10. 

Figure 11 is a top plan view of the power unit 
shown in Figure 10, with part of the casing broken 
away to show a part of the internal mechanism. 

Figure 12 is a section on the line 2-2 of Fig 
lure 10. 

Figure 13 shows a layout of the equipment for 
Sensitive field control of the doors. 

Figure 14 shows a wiring diagram for operating 
the doors, in which there is a photo-electric con 
troller. 

Figure 15 shows a Wiring diagram for operating 
the doors by means of push buttons or similar 
SWitches. 
The present door structure and operating mech 

anism are adapted to be used with various forms 
of buildings and for Various purposes. These 
operators are primarily for use on doors for open 
ings through which vehicles such as tractors, hand 
trucks and trains of trailers of varying lengths 
pass. The doors Will Open as Soon as the vehicle 
enters a sensitive field and will not close until 
the vehicle has passed a safe distance beyond the 
door. 
The sensitive field method of operating doors 

differs from the standard opening beam and clos 
ing beam method as follows: Where there is a 
separate opening beam and closing beam, the 
interruption of the opening beam would cause 
the doors to open and breaking the closing beam. 
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2 2,075,000 
would cause the doors to close. This method 
makes no distinction as to the length of the 
tractor, truck or train, The sensitive field method 
may be used with all lengths of vehicles. 

5 In the time delay method the interruption of 
the beam causes the doors to open, and after 
the beam has been restored for a definite time, 
the doors close. In this method no distinction 
is made as to the length of the truck or train 

l0 and it is possible for a truck, after having passed 
the beam, to be caused to stop in the opening. 
Since the light beam has been restored, as SOOn 
as the time interval has elapsed, the doors will 
start to close and may close against the vehicle, 

l5 which is not possible with the sensitive field 
method. 
In the present instance the dooi is shown in 

use in connection with a building structure, which 
has a Wall f, with an opening therein forming a 

20 doorway, which has about it and attached to the 
Walla frame 2, which forms the door facing. The 
doors for closing this opening are two in number, 
indicated by the numeral 3, and supported by 
hinges 4 attached to the frame adjacent opposite 

25 sides of the doorway. 
Each perpendicular part of the frame 2 and the 

horizontal part above the doorway are provided 
with a stop member 5 against which the door fits 
when closed. The upper end of each door is cut 

30 away to provide space for a power unit, which is 
inclosed in a casing composed of Sides 6 and 7, 
held in spaced relationship by channel-shaped 
edge members 8 and an angle iron bottom 8a. 
The sides are attached to the door, the edge mem 

35 bers and the bottom member by means of bolts 9. 
Resting upon the bottom 8a, is a cup member ) 
which supports the lower end of a shaft i by 
means of bearings 2 (Fig. 7). The upper end of 
this shaft is supported by means of bearingS 3 

40 provided in a gear box 4 mounted upon the up 
per end of a motor casing 5. The rotor of the 
motor is on the shaft . 
On the shaft adjacent and above the bear 

ings 2 is a brake drum 6. On opposite sides Of 
45 this drum are braking means, including an arcu 

ate arm fi (Figs. 7, 10, and 12) pivoted at one 
end to a pivot f8 provided in the lower part of 
the casing, and a second arcuate arm 23 pivoted 
at one end to a pivot member 24, similarly Sup 

50 ported in the lower end of the casing. The arm 
7 is provided with a brake shoe 9 and the arm 

23 is provided with a brake shoe 9a for engage 
ment with the periphery of the brake drum. The 
end of the arm f l remote from the pivot 8 has 

55 thereon an extension 20, provided with a screw 
2 which engages an arm. 22. The other arcuate 
brake alm 23 has on its end remote from the pivot 
24 an extension 25 through which extends an 
adjustable screw 26 for engagement with an arm 

60 27 oppositely disposed to the arm. 22. 
Through the extensions 20 and 25 is a bolt 28 

which has on one end, between its head and the 
extension 20, a spring 29, and on its other end, 
between the nut thereon and the extension 25, a 

65 spring 30. The tensions of these springs may be 
adjusted by adjusting the nut on the end of the 
bolt. These springs serve to hold the brake shoes 
in engagement with the brake drum. The shoes 
are released from the brake drum through the 

70 operation of a brake lever 3, which has at one 
end a pivot 3d. On the pivoted end of this brake 
lever are the arms 22 and 27, which are moved and 
operated by the brake lever 3 for moving the 
arcuate arms 7 and 23 for releasing the brake 

is drum 6. 

The end of the brake lever 3? remote from the 
pivot 3fa has attached thereto a plunger 32 op 
erated by means of a brake magnet 33. On the 
lower end of the motor casing is a sleeve 34, 
which has extending therefrom a lug 35 provided 
with a screw 36 adapted to engage an arm 37 for 
operating a contact member 38. On the sleeve 34 
Opposite the lug 35 is a lug 39, which has therein 
a. Screw 40 for engagement with an arm 4 for 
Operating a contact member 42. The contact () 
members 38 and 42 are held in engagement with 
Cooperating contact members by means of a 
spring 43. 
The gear box 4 is closed by means of a lid 44, 

which has on its upper surface a stud 45 project- lij, 
ing into a bearing 46 located on the under side of 
a top plate 47. This top plate is in line with the 
top surface of the door. The stud 45 and bearing 
46 permit a limited Swinging movement of the 
gear box and an outwardly extending tube 55 20 
Supported by the gear box, with relation to the 
unit casing and door. The upper end of the unit 
Casing is protected by means of an inwardly pro 
jecting part 6a of the side 6 and by means of a 
skirt 48 Supported on the lid 44 by arms 48a at 
tached to the lid and the gear casing by means 
of Screws. Other Suitable means may be used. 
In the gear box and on the upper end of the 

shaft is a gear 49 in mesh with a gear 50 fixed 
to one end of a shaft 5f, supported by bearings, 30 
52 in a sleeve 53 projecting from one side of the 
gear box and Supporting the tube 55 mounted 
thereon at one end. This tube extends through 
a hole 54 provided therefor in the skirt 48. On 
the inside of the tube and around the sleeve 53 35 
is a ring 56 suitably attached to the tube 55 as by 
Welding, or other means (Fig. 7). 
Threaded over the outer end of the sleeve 53 

is a cap 57, which serves to retain the ring in 
proper position to prevent longitudinal move- 40 
ment of the tube 55, but permitting a rotary 
movement thereof. This cap also serves to retain 
packing 58 about the shaft 5. The cap is pro 
Vided with a hole 59 through which the shaft 5 
extends. The shaft 5i is elongated and extends 45 
through the tube 55 in the form of a screw shaft 
60, which has threaded thereon a nut 6 located 
Within the cylinder 62 for sliding movement 
therein but rotating with the cylinder by means 
of a Spline 64 on the nut extending into a slot 63. 50 
in the cylinder. 
In the end of the cylinder adjacent the unit 

casing is fixed a ring 65, against which one end of 
a Spring 66 abuts, while the other end of this 
Spring abuts One end of the nut 6. In the other 
end of the cylinder 62 is fixed a ring 67, and there 
is between this ring and the adjacent end of the 
nut 6f a Spring 68. These springs 66 and 68 al 
low a certain amount of movement of the nut 
independently of any movement of the cylinder, 60 
and prevents shocks due to the sudden closing or 
Opening of the door. Extending from the cylin 
der 62 is a key 69, which projects through a slot 

in the tube 55. 
For the purpose of supporting the tube 55 and 65 

holding the nut 6 against movement with rela 
tion to the wall of the building, there is pro 
vided a cylindrical housing 7 f, which surrounds 
the tube 55. In this cylindrical housing is a 
V-shaped notch 72 adapted to receive the key 
S8. This V-shaped notch 72 has in one side 
thereof, in the body of the housing, a shoulder 
73 for forming a seat for retaining the key 69 
in a definite position for Operating the door 75 

5 

2. 5. 

5 5 
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through the mechanical mechanism inclosed 
Within the unit casing. 

Integral with the housing is a Switch box 
74 pivotally attached to a bracket 75 so that the 
housing 7 may rotate to accommodate the 
SWinging of the tube 55, due to the opening and 
closing of the door. The part of the switch box 
6 extending through the bracket 5 is cylin 

drical and terminates at its upper end in a cap 
6 fitting over the upper surface of the bracket 
5. In the Switch box. 74 is a mercury or inter 

lock switch. 77 operated by means of a cam 
lever 78 adapted to be contacted by the key 69. 
Extending from the mercury SWitch is a pair 
of conducting wires, such as 36 and 3 (Figs. 
7, 8 and 9). 
When the key 69 leaves the shoulder 73 the cam 

lever 78, which operates the mercury switch 7, 
is caused to drop so that the Switch opens, there 
by opening the circuit. The opening of the cir 
cuit prevents the motor from rotating in a di 
rection to close the door, but the notor may ro 
tate for opening the door provided the contact 
operated by the arm 3 has not been broken 
(Figs. 11 and 12). 
On the end of the tube 55 remote from the 

gear box is a collar 79 adapted to engage a, 
spring 88 located in one end of the housing 
to absorb shock. On the end of the tube 55 
within the skirt 8 is attached one end of a 
trip lever 8 f (Fig. 10). Acting upon this trip 
lever for holding the tube in such a position that 
the key 69 will lie in the notch 73 is a spring 82 
(Fig. 10). This key 69 is retained in the notch 
73 during all periods of normal operation, but 
may be removed therefrom by suitable instru 
mentalities operating upon the trip lever 8 to 
slightly rotate the tube 55 against the action of 
the spring 82. For the purpose of operating the 
trip lever there is provided a plunger 83 supported 
at its upper end by means of a guide 84 (see 
Figs. 10 and 10a). 
On the door, near the bottom thereof, is a 

bumper member 85 supported at one end on a 
pivot pin 88 (Figs. 2, 5, and 6). There is also a 
second bumper member 87 pivoted at one end by 
means of a pin 88 on the other end of the first 
named bumper member. The other end of the 
bumper member 87 has a slot 89 therein to re 
ceive a pin 90. The pins 86 and 96 are Sup 
ported in a frame member 9, Suitably attached 
to the door for Supporting the bumper members. 
With reference particularly to FigS. 5, 10, and 
10a, mechanism is shown for converting swing 
ing movement of bumper member 85 into swing 
ing movement of trip lever 8 which, by means of 
the rigid attachment of trip lever 8? to the tube 
55, results in a swinging of the tube 55 on its 
axis and the release of key 69 from shoulder 
3 in notch 72 of the housing . As shown in 
Fig. 10d, the connecting means comprises a 
vertically-disposed tubular trip-rod 83, slidable 
in spaced bearings 84, having integrally. at 
tached to its upper end a reduced portion 83d. 
(Fig. 10), for engagement with the lower of 
two channels 8 a. of the trip lever 8; the lower 
end of member 83 is Suitably flattened and has 
a hole therein whereby it is pivotally connected 
to the bifurcations 92d of the link 92, by means 
of Such suitable means as a pin or bolt 92b (Figs. 
5, 10a). The opposite end of link 92 is flattened 
and bored, so that it may be pivotally con 
nected to the bumper member 85 by such suitable 
means as a pin or bolt 85b, which extends through 

suitable holes 
brackets 85a and through the hole in the flat 
tened end surface of link 92, which surface is 
thus pivotally secured between the spaced L 
shaped brackets 85a, which are integrally secured 
to the inner or back surface (Figs. 5, 10a) of 
bumper member 85 by Welds, rivets, or other 
Suitable means. It will thus be clear that, as 
Seen in Fig. 10a, backward movement of bumper 
member 85 will act through double pivot link 
92 to slide trip rod 83 upWardly through bear 
ings, 84 whereby the upper or reduced portion 
83a of trip rod 83 will engage the lower channel 
8 fa of trip lever 8, whereby the trip lever 8 
and the integrally-connected tube 55 will be 
rotated about their coincident axes and the key 
69, which is guided in slot 70 in tube. 55, will be 
released from the notch 73 and will actuate the 
interlock Switch 7 by Swinging the cam lever 
78 upward about its axis as shown in Fig. 8. 
It is to be noted that the trip rod 83, and bearings 
84 lie wholly within the doors 3, and are there 
fore fully protected from the elements as only 
a part of the double pivoted link 92 lies outside 
of the door in an exposed position. 
The doors are located in a passageway formed 

by walls or side members 94 (Fig. 13). Be 
tween these Walls is the sensitive field 95, one 
part of which is designated the main field 96, 
while the other part is designated the secondary 
field . For the main field there is a source 
of light 97 and a plurality of mirrors 98 for re 
flecting the light it upon a photo-electric cell 
99. The main field is on one side of the door 
while the Secondary field is on the other side of 
the door and provided with a light source 2, 
the light beam 05 from which is reflected by 
a mirror (3 upon a photo-electric cell C4. 
In Figure 13 there is shown a photo-electric 

control 96 connected to the source of light O2 
by means of conductors . This photo-electric 
control is connected to the source of light 9 by 
means of conductors 8. The photo-electric 
cell 99 is connected to the photo-electric control 
by means of conductors 09, while the photo 
electric cell 4 is connected to the control by 
means of conductors 0. The numeral in 
dicates a push button switch for making and 
breaking a circuit formed by the conductors G8. 
The door movements are determined by a mag 

netic control f2 connected by means of condic 
tors f5 to the photo-electric control 6. The 
magnetic control 2 is connected to the motors 
that Operate the doors by means of conductors 

3 and to the interlock switches by means of 
conductors 4. 
The numeral 6 (Figs. 13 and 14) is used to 

designate, as a whole, the conductors for Suppy 
iing current from a Source for Operating the Wa-. 
rious mechanism, and includes main conductors 

7, 20, and 28. The conductor has 
branches 8 and 9, leading to the motors in the 
casings 5. The conductor 20 terminates in a 
contact 2, which has extending therefrom a 
conductor 2a, terminating in a contact 22, 
from which a conductor 23 extends to a trans 
former 23d. This conductor 23 continues from 
one side of the transformer into a conductor 24, 
Which terminates in a contact 25, which is con 
nected by means of a conductor 26 to a contact 
27 forming the terminal of the main conductor 

f28. 
Extending from the contact 2, at the end of 

the main conductor 20, is a conductor 29, which 

in parallel spaced L-shaped 
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4. 
connected by means of a conductor 3 and Over 
load relays f32, to two contacts 33 and 34. Ad 
jacent the contact 33 is a cooperating contact 
35, which is connected by means of a conductor 
36 to the interlock or mercury Switches 77. 

There are two of these interlock switches, one for 
each door. One of these Switches is connected by 
means of a conductor f37, through a coil 38, 
through a second conductor 39, to a close limit 

l0 SWitch 40. This close limit SWitch is connected 

5 

by means of a conductor 4 to the branch 9. 
Extending from the other of the interlock or 

mercury switches is a conductor Afa, which 
passes through a coil 42 and continues by a con 
ductor f43 to a close limit switch 44. Opposite 
the contact 34 is a cooperating contact 45, 
which is connected by means of a conductor 46, 
a coil 47 and a conductor 48 to the Open limit 
Switch 49. This Switch and switch 44 are con 

20 nected by conductors 50 and the branch 8 to 
the main conductor 7. A branch 46a of the 
conductor 45 passes through a coil f5i, and by 
means of a conductor 52, is connected to an open 
limit switch 53. This switch 53 serves to con 

25 nect the conductor 52 to the conductor f4. 
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The coil 47 serves to operate three switches, 
47a, 47b, and 4c. The switch f 47 a serves to 

connect the contact 2 by means of a conductor 
54 to the motor in One of the motor casings. The 

coil 5 serves to operate switches 5d., 5 b, and 
5 fc. The coil 38 serves to operate switches 38a. 
and 38b, while the coil 42 serves to operate 
switches 42d and 42b. 
The switch 5 a. serves to connect the contact 

30 to a motor in the other of the notor casingS. 
This connection is effected by means of two con 
ductors 55 and 56. The conductor 56, in ad 
dition to serving as a connection between the 
contact 30 and the motor Serves, in connection 
with the SWitch 38b, to connect the contact 25 
to the motor. The conductor 57 and the Switch 
38d serve to connect the contact, 22 with the 
motor to which the conductor 56 is connected. 
The conductor 58 serves to connect the Switches 
41c and 42d to the motor to which the con 

ductor 54 is connected. The circuit for energiz 
ing one of the magnets 33 is indicated by the 
Inumeral 59 and is connected to the conductors 
f54 and 38. The other magnet is energized by 
a circuit 60 connected to the conductors 57 and 
56. 
The photo-electric control may be of any suit 

able kind, and includes a grid glow tube 6 and 
a solenoid 62 for Operating a Switch 63. This 
Switch normally connects the contacts f33 and 
35, but when the solenoid is energized it is moved 
from the contacts 33 and 35 to engagement With 
the contacts f34 and 45. The grid glow tube has 
three electrodes, namely, the anode, the cathode 
and the grid. When the phase of the potential 
between the grid and the Cathode is varied the 
tube will or will not paSS current, depending upon 
the phase relation between the grid to cathode 
voltage and the anode to cathode voltage. The in 
itial phase relation of the grid Voltage is selected 
by means of a potentiometer 64. 
When either beam of light 00 or 95 is broken 

the grid glow tube passes current and energizes 
the solenoid 62, which operates to bridge the 
contacts 34 and 45, thereby closing a circuit 
from the conductor 20, through the conductor 
f3, through the conductor 46, through the coil 
47 and conductor 48 to the open limit SWitch 
49 of one of the motors, and from this SWitch 
through the branch 8 to the conductor 7. 

2,075,000 
There is also a circuit including the conductor 
46, the coil 5, conductor 52 to the open limit 
Switch 53 of the other motor. 
As long as these circuits are closed the motors 

Operate to open the doors and continue to oper 
ate until the open limit Switches are broken 
through the Swinging of the tubes due to the 
movement of the doors. These circuits are con 
trol circuits and serve to operate the Switches for 
completing circuit through the motors. The 10 
switches operated by the coils f47 and 5? are 

5 

closed, thereby forming a circuit including the 
conductors 20, 54, the motor, the branch f8 
and the main conductor f7, and the circuit in 
cluding the conductor 20, conductor 55, con- 5 
ductor 56, the other motor, the branch 9 and 
the conductor f7, thereby operating the motors 
for opening the doors. 
At the same time there is formed a circuit com 

prising a conductor 28, the Switch 5 fc, the 
conductor 57, one of the magnets 33, the con 
ductor f 56, the conductor 55, switches 5a, and 
the conductor 20. This circuit releases the brake 
for one of the motors. At the same time there is 
a circuit including the conductor 28, the switch 
47c, the conductor 58, the other magnet 33, the 

conductor 54, the Switch 47 d and the conduc 
tor 20. This circuit Serves to release the brake 
from the other motor. The brakes are applied by 
the springs 29 and 30. 30 
When the open limit Switches are broken the 

coils f 47 and 5 are deenergized, thereby per 
mitting the various switches operated thereby to 
open and cut off the current to the motors. As 
soon as the light beams 00 and 05 are restored, 
the switch 33 bridges the space between the con 
tacts 33 and 35. When the light beam is 
broken, the solenoid pulls the bridge 63 down, 
bridging contacts 34 and 35, completing the 
circuits necessary to open the doors. When the 
opening operation is completed, the limit Switches 
stop the doors. As long as the sensitive field is 
interrupted; i. e., the beams 00 or 05 are 
broken, the Solenoid 62 holds the bridge 63 on 
the contacts 34 and 45 and the door remains 45 
open. When the sensitive field, or beams 00 and 
05 are re-established, the bridge 63 completes 

the circuit from contact 33 to 35, thereby com 
pleting the circuit to the motor for closing the 
doors. The motor operates and the door closes; 
whereupon the limit Switches operate, thereby 
stopping the motor. When the contacts 33 and 
35 are connected the following circuit is pro 

vided, which includes the conductors 20, 29, 
f3, 36 the interlock switches, the conductor 55 
f37, the coil 38, the conductor 39 and the close 
limit switch 40, the conductor 4, branch 9 
and the conductor f7. At the same time and 
as a branch of this circuit there is a circuit be 
ginning with the interlock switches, including 60 
the conductor 4 fa, the coil 42, the conductor 
43, the close limit switch 44, the conductor 50, 

the branch f8 and the conductor 7. 
When these circuits are made the switches 
42d and 42b, 38a and 38b close, creating cir- 65 

cuits whereby the motors operate in a direction 
contrary to that in the operation of opening the 
doors. This operation continues until the close 
limit switches are moved to break the circuits. 
This completes the opening and closing opera 
tions of the doors. In the event that the doors 
do not open fast enough to accommodate a mov 
ing vehicle, the vehicle will strike the bumpers, 
thereby causing the tubes 55 to rotate and release 
the keys 69. These keys being released the doors 5 
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can open independently of the motor operations, 
and will continue to open until the open inter 
lock Switches are moved to break the circuits, 
but this merely serves to break the circuits that 
energize the coils 38 and 42. If the doors are 
pushed entirely open manually, and the open 
limit Switches' contacts are broken, it is neces 
Sary to push the doors manually in the closing 
direction until the open limit switches remake 
their contacts; whereupon, if either of the sensi 
tive field beams are broken, the motors will ro 
tate in the proper direction to open the doors, 
thereby causing the nuts 6 to be driven down 
the slots in tube 55 until they re-engage 83 in 
notch 3. As soon as keys 69 are reseated in 
notches 73, the interlock switches make their 
circuits, thereby making the circuits to coils 38 
and 42, So that as soon as the light beams are 
restored to the photo cells, the doors will close. 
AS soon as the doors are open the closing opera 
tion may become effective. 
By means of the Switch the current may be 

cut off from the light 9. This cutting off of the 
light will have the same effect as breaking the 
beam of light, and Will result in the production 
of a current through the grid glow tube for ener 
gizing the solenoid by which the switch f 63 is 
moved to close the space between the contacts 34 
and 45, thus creating a circuit for energizing the 
coils 4 and 5? and closing the Switches oper 
ated thereby for so connecting the motors to the 
conductors connected to the source of power for 
operating the motors for Opening the doors. At 
the same time circuits are produced through the 
coils that operate the brakes for releasing the 
brakes So the motors can rotate, 

Opening operation 
The various circuits are normally in the po 

sition shown in Figure 14. In this position the 
SWitch 63 connects the contacts 33 and 35 and 
the various coil energizing circuits are broken, 
due to the closed condition of the doors, whereby 
the close limit switches are open. 

If a vehicle should pass through the main field 
96 the ZigZag beam of light will be broken so that 
no light will fall upon the photo-electric cell 99. 
Under this condition a current of electricity will 
be caused to pass through the grid glow tube to 
energize the Solenoid 62, which will cause the 
SWitch 63 to leave the contacts 33 and 35 and 
connect the contacts 34 and 45. 
This shifting of the switch 63 will produce 

electric circuits through the coils 6 and 5 
for Operating SWitches to connect the conductors 
20 and 28 to the motors and to the brakes so 

that the motors may rotate in a direction for 
Opening the doors. This operation will continue 
until the doors are fully open, at which point the 
Open limit Switches are operated to break the 
circuits, thereby releasing the switches, breaking 
the circuits 20 and 28 so that the motors have 
no current and the brakes are applied to the 
motors. The contact member 38, shown in Fig 
lure 12, is mechanically the same as the open 
limit Switches 49 and 53, and the contact mem 
ber 42 of Figure 12 is the same as the close limit 
Switches 44 and 48 shown in Figure 14. 
The doors will remain open so long as a ve 

hicle is within the sensitive field, which includes 
both the main field and the secondary field. As 
Soon as the vehicle passes out of the field the 
beam of light is again admitted to the photo 
electric cell, whereby there is no current through 

Hence, the solenoid 62 is 

deenergized and the Switch 63 again connects 
the contacts 33 and 35, and the door closes. 

Emergency operation 

In case the doors should not open sufficiently 
fast to perinit the passing of an oncoming ve 
hicle the bumpers will be operated to release the 
keys 39 from the notches 73. This releasing of 
the keys 69 from these notches will permit the 
tubes 55 to freely move in the cylindrical hous 
ingS So that the doors may be opened inde 
pendentiy of the motors by which the doors are 
normally opened. The rotation of the tubes 55 
Will cause a break in the circuits for energizing 
the coils 38 and 42. These circuits will remain 
broken until the keys seat themselves in the 
notches 3. 

If the door's be opened manually through the 
Operation of the bumpers they will remain in 
that position until pushed toward the closed po 
Sition by hand, and as soon as the arms 3 (Figs. 
7 and 12) are moved to make contact the keys 
69 Will automatically travel along the notches 72 
in the housings i? until they reengage and are 
reseated in the notches 73. When the keys are 
re-Seated in the notches 3 the doors are operated 
by the motors to a full open position. From this 
position the mechanism will function normally, 
closing the doors as soon as the beam of light 
is restored. 

If, however, the doors are thrown only part 
ially Open, due to collision of a truck with the 
bumpers, the keys 69 will continue to travel 
along the slots in the tubes 55 until they re 
engage the housings , and will continue the 
opening of the doors provided the current is not 
off. When the keys 69 leave the housings they 
allow the cam levers on which the mercury 
SWitches are mounted to drop, causing the mer 
cury Switches to open the control circuit. The 
Opening of this circuit prevents the motors from 
rotating in a closing direction only, but the pow 
er can be applied for opening provided the limit 
SWitches operated by the arms 37 have not been 
opened, and then the keys 69 travel along the 
slots 70 in the tubes 55 until they reengage the 
housings and raise the mercury switch levers to 
the position shown in Figure 7, thereby remaking 
the closing control circuit. The doors are then 
ready for complete motor operation. 
The Operation of the spring-cushioning de 

Vices is for two purposes in the relieving of the 
mechanism from sudden shocks, as follows: 

(1) In the beginning of the opening opera 
tion of the door one of the springs is compressed, 
thus absorbing the shock of overcoming the 
inertia of the stationary mass of the door. 

(2) At the completion of the opening opera 
tion, the inertia of the moving mass of the door 
is absorbed by compressing the opposite spring. 
These Springs function similarly in closing the 

door, and in addition, one of them serves an 
other purpose. It will be understood that both 
the door and the door structure and the door 
stops on the jambs, against which the door 
closes, are of unyielding material and that the 
stopping of the motor operator would have to be 
precise and definite at the instant of complete 
closure; otherwise, the door mechanism would 
be placed under a great stress if the motor should 
Overrun slightly, or on the other hand, the door 
Would stand slightly open if the motor should 
underrun. By providing the Cushioning ele 
ments, a tolerance is obtained which takes care 
of these variations. When the doors are pushed 
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fully open manually; i. e. due to being struck 
by truck bumper, the collar 79 on tube 55 en 
gages spring 80 in housing , thereby bring 
ing the doors to rest easily, the impact being 
absorbed by Spring 80. 

It Will be understood that I desire to compre 
hend within my invention such modifications as 
come within the scope of my claims and my in 
Vention. 

Having thus fully described my invention, What 
I claim as new and desire to secure by Letters 
Patent, is: 

1. In combination with a Wall having a door 
Way therein, a door for closing the doorway, a 
casing comprising two partly-cylindrical plates 
integrally secured on opposite sides of the door, 
a motor pivotally mounted in the casing having 
its axis contained Within the door and nor 
mal to the upper edge thereof, a connection be 

20 tween the motor and the wall including a thrust 
member Swingable about the axis of the motor 
whereby on operation of the motor the door Will 
Open or close, and means to stop the operation 
of the motor when the door reaches either its open 

25 position or its closed position, said last named 
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means comprising a SWitch mounted in the cas 
ing and actuated by stop means on the motor 
upon swinging of the motor with respect to the 
CaSing. 

2. In combination with a wall having a door 
Way and a door for closing the doorWay, a gear 
box rotatably mounted on the door, a motor Sup 
ported on the box, a screw shaft Supported at One 
end by the box, a gear connection in the 
box between the motor and the Screw shaft, a 
cylindrical housing pivotally mounted. On the 
wall, a nut threaded on the shaft, means con 
nected to the nut to engage the housing to hold 
the nut from rotation While the shaft rotates to 
open or close the door, and means on the door to 
release said means whereby the door may be 
opened independently of the motor. 

3. In combination. With a Wall having a door 
way and a door for closing the doorWay, power 
operated means including a shaft connected at 
one end to a motor mounted to pivot about an 
axis in the door, to swing about the axis of the 
motor, a bracket on the wall, an interengaging 
resilient instrumentality on the bracket and a 
cooperating instrumentality on the Shaft to hold 
the door in a fixed position, and means on the 
door for releasing said instrumentalities where 
by the door may be manually moved independ 
ently of the power operated means. 

4. In combination with a Wall having a door 
way therein and a door for closing said door 
way, a gear box pivotally mounted on the door, 
a motor on the gear box, a housing pivotally Sup 
ported by the wall, a tube connected at one end 
to the gear box and extending into the housing, 
said tube having a slot therein, a mechanism in 
cluding a nut in the tube having a key extending 
through the slot, a screw shaft supported at one 
end by the gear box extending into the tube 
and threaded into the nut, a gear connection in 
the box between the motor and the Screw shaft, 
means to connect the key to the housing, and a 
bumper on the door to release the connecting 
means whereby the door may be manually oper 
ated independently of the power operated means. 

5. In combination with a Wall having a door 
way therein and a door for closing said doorWay 
a gear box pivotally mounted on the door, a 
motor on the gear box, a housing pivotally Sup 
ported by the wall, a tube connected at One end 
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to the gear box and extending into the housing, 
Said tube having a slot therein, mechanism in 
cluding a nut in the tube having a key extending 
through the slot, a screw shaft supported at one 
end by the gear box extending into the tube and 
threaded into the nut, a gear connection in the 
box between the motor and the screw shaft, 
means to connect the key to the housing, and a 
bumper on the door operatively connected to 
the tube to rock the tube to release the connect 
ing means whereby the door may be manually 
operated independently of the power operating 
leanS. 
6. In combination with a wall having a door 

way therein and a door for closing the doorway, 
a casing On the door, a gear box and motor Sup 
ported in the casing So that they may rotate, a 
tube Supported at one end by the gear box, a Screw 
shaft operatively connected to the motor and ex 
tending into the tube, mechanism including a nut 
On the Screw shaft in the tube, a bracket on the 
Wall, a housing pivotally Supported on the brack 
et, said tube extending through the housing, a key 
On Said mechanism to engage the housing where 
by the mechanism is fixed with relation to the 
housing and the Operation of the motor Will move 
the door, and means adjacent the bottom of the 
door to release said key, whereby the tube can 
move in the housing and the door may be moved 
independently of the power operating means. 

7. In combination with a wall having a doorway 
therein and a door for closing the doorway, a 
casing on the door, a gear box and motor Sup 
ported in the casing so that they may rotate, a 
tube supported at one end by the gear box, a 
screw shaft operatively connected to the motor 
and extending into the tube, a nut on the shaft 
in the tube, a bracket on the Wall, a housing piv 
otally supported on the bracket, Said tube extend 
ing through the housing, a key connected to the 
nut to engage the housing Whereby the nut is 
fixed with relation to the housing and the opera 
tion of the motor Will move the door, and means 
adjacent the botton of the door to release Said 
key, whereby the tube can move in the housing, 
said means comprising a bumper operatively con 
nected to the key. 

8. In combination with a wall having a doorway 
therein and a door for closing the doorway, a 
casing on the door, a rotatably Supported motor 
in the casing, a tube rotatably supported at one 
end by the motor, a screw shaft mounted in the 
tube and operatively connected to the motor for 
rotation thereby, said tube having a slot therein, 
a cylinder in the tube, a key on the cylinder pro 
jecting through the slot, a nut on the screw Shaft 
yieldingly supported in the cylinder whereby it 
has a limited longitudinal movement but no ro 
tary movement with respect to the cylinder, 
means on the wall to engage the key to hold the 
cylinder in a fixed position whereby the motor 
may move the door, and means on the door for 
rotating the tube to release the key from said 
ea.S. 
9. In combination with a wall having a doorway 

therein and a door for closing the doorway, a 
casing on the door, a rotatably Supported motor 
in the casing, a tube rotatably Supported at One 
end by the motor, a screw shaft mounted in the 
tube and operatively connected to the motor for 
rotation thereby, said tube having a slot therein, 
a cylinder in the tube, a key on the cylinder pro 
jecting through the slot, a nut on the Screw shaft 
yieldingly supported in the cylinder whereby it 
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tary movement with respect to the cylinder, 
Ineans On the Wall to engage the key to hold 
the cylinder in a fixed position whereby the no 
tOr may move the door, and means on the door for 
rocking the tube to release the key from said 
Ileans, Said last-named means comprising a 
bumper composed of a pair of connected bumper 
memberS operatively connected to means adapted 
to rock the tube, one of said members having at 
One end a fixed pivotal connection. With the door 
and the other member having at one end a sliding 
CO:linection. With the door. 

10. In combination with a wall having a door 
Way therein and a door for closing the doorway, a 
Casing on the door, a rotatably supported notor 
in the casing, a tube rotatably supported at one 
end by the notor, a screw shaft mounted in the 
tube and Operatively connected to the motor for 
rotation thereby, said tube having a slot therein, 

20 a cylinder in the tube, a key on the cylinder pro 

30 

jecting through the slot, a nut on the screw shaft 
yieldingly Supported in the cylinder whereby it 
has a limited longitudinal movement but no ro 
tary movement With respect to the cylinder, a cy 
lindrical housing around the tube and supported 
by the Wall, Said housing having therein a 
W-shaped notch and means at one side of the 
notch to hold the key whereby the cylinder is held 
fixed and the Operation of the motor Will nove 
the door, and means on the door to rock the tube 
about itS axis to release the key from Said holding 
means, Whereby the door may be opened inde 
pendently of the Operation of the motor. 

11. In Combination. With a Wall having a door 
Way therein and a door for closing the doorway, 
a. Casing on the door, a rotatably Supported mO 
tor in the casing, a tube rotatably supported at 
one end by the motor, a screw shaft mounted 
in the tube and operatively connected to the no 
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tor for rotation thereby, said tube having a slot 
therein, a cylinder in the tube, a key on the cyl 
inder projecting through the Slot, a nut on the 
ScreW Shaft yieldingly Supported in the cylin 
der whereby it has a limited longitudinal move 
ment but no rotary movement with respect to 
the cylinder, a cylindrical housing around the 
tube and Supported by the Wall, said housing haW 
ing therein a W-shaped notch and means at One 
side of the notch to hold the key whereby the 
cylinder is held fixed and the operation of the 
notor Will move the door, and pressure-operated 
means on the door to rotate the tube to release 
the key from said key holding means, whereby 
the door may be opened independently of the 
operation of the motor. 

12. In combination with a Wall having a door 
way therein and a door for closing the doorway, 
a motor on the door, an operative connection be 
tween the motor and the Wall Whereby the Opera 
tion of the notor Will Open the door, and means 
on the door to break said connection, Said means 
comprising a bumper mounted on a vertical pivot 
on the door and having a bracket thereon Con 
nected by means of a double pivoted link to a 
vertically-slidable trip rod having a reduced up 
per end portion engageable With a trip lever, 
whereby when the bumper is pressed toward the 
door the trip rod is urged upWardly into engage 
ment with the trip lever and the connection be 
tween the motor and wall is broken and the door 
may be manually operated independently of the 
power operating means. 

13. In combination. With a Wall having a door 
Way therein and a door for closing the doorWay, 
an electric motor on the door, a brake for the 

7 
motor, electric means in circuit with the motor 
for releasing the brake, an operative connection 
between the motor and the wall whereby the op 
eration of the motor Will open the door, and 
means on the door operative to break said con 
nection and Said circuit, whereby the brake is 
Caused to Operate and the door may be operated 
manually. 

14. In combination with a wall having a door 
Way therein and a door for closing the doorway, 
an electric motor on the door, a brake for the 
motor, electric means in circuit with the motor 
for releasing the brake, an operative connection 
between the motor and the wall whereby the 
operation of the motor will open the door, and 
preSSure-operated means on the door operative 
to break said connection and said circuit, where 
by the brake is caused to operate and the door 
may be operated manually. 

15. In a door SWinging apparatus, a door piv 
oted to Swing, a fixed Support, a motor casing 
having a gear box at its upper end attached to 
the door to pivot about a Vertical axis and sup 
porting a tubular member pivoted about a hori 
ZOntal axis in the gear box and means in the 
tubular member operating against the fixed Sup 
port to Open and to close the door, Said member 
including a motor and motor circuit, and switch 
means Operated by the pivotal movement of said 
motor casing to break the circuit whereby the 
motor stops. 

16. In an operating apparatus for a swinging 
door, a door having a motor mounted therein, a 
motor-driven screw shaft adapted to Swing about 
the axis of the motor Within the door and adja 
cent one end of the shaft, a housing pivoted to 
the door-supporting structure, and thrust means 
resiliently connected to the Screw shaft for re 
Ciprocation thereby and Selectively engageable 
With the pivoted housing, whereby rotation of the 
Screw shaft SWingably operates the door when 
the thrust means is engaged with the pivoted 
housing and the door may be operated manually 
When the thrust member is disengaged from the 
pivoted housing. 

17. In an operating apparatus for a swinging 
door, a door, a motor-driven screw shaft adapted 
to SWing about an axis. Within the door and adja 
cent one end of the shaft, a housing pivoted to 
the door-Supporting structure, and thrust means 
resiliently connected to the Screw shaft for re 
ciprocation thereby, normally engageable with 
the pivoted housing and manually-operable 
meanS On the door for disengaging the thrust 
member from the pivoted housing whereby upon 
the Operation of said manually-operable means, 
the normally operative power-operating means is 
made inoperative and the door may be moved 
manually independently thereof. 

18. In a door-operating mechanism, a power 
Operated Screw shaft having one end rotatably 
journaled in a Support, a tubular member rock 
ably journaled in the support Surrounding the 
screw shaft and having its axis coincident there 
With, a slot in the tubular merinber, a cylinder 
member Within the tubular member and sur 
rounding the Screw shaft, having splined therein 
a nut Operably engaging the screw shaft, a thrust 
ring rigidly Secured inside each end of the cylin 
der, a compression Spring on each side of the nut 
inside the cylinder and retained therein by the 
thrust ringS, a key attached to the cylinder and 
eXtending through the slot in the tubular mem 
ber Whereby it is rockable thereWith, a housing 
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therein in which the sliding member is slidably 
and rockably received, a V-shaped notch in the 
housing having a shoulder thereon adapted to 
retain the key in the notch, and a manually 
operated trip lever rigidly secured to the tubular 
member whereby the tubular member may be 
rocked about its axis and the key freed from the 
V-shaped notch in the housing, thus breaking 
the connection between the Screw shaft and the 
housing. 

19. In a door-operating mechanism, a power 
operated Screw shaft having one end rotatably 
journaled in a Support, a tubular member rock 
ably journaled in the support Surrounding the 
screw shaft and having its axis coincident there 
with, a slot in the tubular member, a cylinder 
member Within the tubular member and Sur 
rounding the screw shaft, having splined there 
in a nut operably engaging the screw shaft, a 
thrust ring rigidly Secured inside each end of the 
cylinder, a compression Spring on each side of 
the nut inside the cylinder and retained therein 
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by the thrust rings, a key attached to the cylin 
der and extending through the slot in the tubu 
lar member whereby it is rockable therewith, a 
housing mounted on a second support and having 
a bore therein in which the sliding member is 
slidably and rockably received, a V-shaped notch 
in the housing having a shoulder thereon adapt 
ed to retain the key in the notch, a motor circuit 
SWitch operating cam SWingably mounted in said 
Second Support With its face adjacent the shoul 
der in the notch and engageable by the key when 
the tubular member is rocked, and a manually 
Operated trip lever attached to the tubular mem 
ber Whereby, when the tubular member is rocked 
by Operation of the trip lever, the key is freed 
from the shoulder in the notch and the motor 
circuit Switch is operated, thus breaking the op 
erative connection between the screw shaft and 
the housing and simultaneously stopping the 
operation of the screw shaft operating motor. 

EDWARD HARRISON MCCLOUD. 

O 

20 


