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UNITED STATES PATENT OFFICE. 
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Application filed September 28, 1916. Serial No. 122,615. 

To all Chom it may concern. as the push-button arrangement which may 
Be it known that I, FRED N. PEARSON, a be employed. 

citizen of the United States, and resident 
of Chicago, in the county of Cook and State 
of Illinois, have invented certain new and 
useful Improvements in Controlling Mecha 
nism for Doors and the like, of which the 
following is a description, reference being 
had to the accompanying drawings, which 
form a part of my specification. 
My invention relates to mechanism for 

automatically opening and closing doors, 
transoms and the like; the invention con 
templating mechanism adapted to be electri 
cally operated and in series with an electric 
imotor whereby doors or transoms may be 
opened and closed by means of electric push 
buttons connected in series with a control 
ling electric circuit. 
The invention, as exemplified in the draw 

ings, contemplates a plurality of push-but 
tons or switches arranged in series with an 
electric circuit adapted to energize a selec 
tive solenoid, which, in turn, is adapted to 
control what may be termed a direction 
Switch arranged in series with the electric. 
control circuit of a motor. 
My invention contemplates a construction 

wherein means are employed which will per 
hit the manual operation of the doors in the 
event that the electrically controlled mecha 
hism has become in anyway affected. 
The objects of the invention and its ad 

vantages will be more fully comprehended 
from the following detailed description of 
the accompanying drawings, wherein:- 

Figure 1 illustrates the adaptation of my 
invention to Swinging or hinged doors, the 
upper polition of the doors and my improved 
mechanism being shown in elevation. 

Fig. 2 is a view taken on the line 2-2 of 
Fig. 1, looking in the direction of the ar 

Fig. 3 is a detail perspective view of one 
end of the mechanism illustrated in Fig. 1, 
showing the lever or arm mechanism for 
transmitting motion from the main power 
shaft to the door. 

Fig. 4 is a top plan view of the mechanism 
illustrated in Fig. 1, showing the door-cas 
ing in section and illustrating the circuit 
control or limit switches secured on the in 
ner side of the casing. 

Fig. 5 is a diagrammatic view of the elec 
tric circuit and connections with solenoids 
for controlling the direction switch, as well 

In the exemplification of the invention, as 
illustrated, 10, 10 illustrates double doors 
hinged at their sides so as to swing in the 
usual manner. The upper cross member of 
the door-casing is shown provided with a 
Suitable bracket or support 11 on which is 
mounted an electrically driven motor 12 pro 
vided with the usual lead lines 13 of electri 
cal circuits, with suitable switches, and 
means for controlling a second set of cir 
cuits whereby the respective switch to be 
actuated is controlled and the direction of 
operation of the motor determined. 
The notor-shaft is provided with a pinion 

14 which meshes with gear 15 secured to a 
counter-shaft i6 which is provided with a 
Worn 17 meshing with a worm-gear 18 
keyed or otherwise secured to a main oper 
ating shaft 19 disposed lengthwise of the 
upper door casing, towit transversely of the 
door-opening, and Suitably supported and 
held in place by means of brackets 20. 
Where double swinging doors are to be op 
erated, both ends of the main shaft 19 are 
provided with Worms 21, 21, which, in turn, 
engage with worm-gears 22, 22 mounted on 
vertically disposed counter-shafts 23, 23, the 
worms and gears being of right and left 
threads at opposite ends, see Fig. 4. The 
vertically disposed counter-shafts 23 are 
Suitably mounted in brackets 24 secured to 
the door-casing, as shown in Figs. 1 and 3. 
As shown in Fig. 1, the vertically disposed 
counter-shafts 23, at both ends of the main 
shaft, and their correlated parts or elements, 
are identical, with the exception that certain 
portions now to be described are disposed in 
opposite directions because they are intend 
ed to control oppositely swinging doors. 

It will be understood, of course, that the 
vertically disposed counter-shafts 23 are 
held in their respective brackets against lon 
gitudinal movement, but permitted to be 
rotated or oscillated through the action of 
the meshing worm-gear's previously de 
scribed. The lower end of each vertically 
disposed counter-shaft 23 is shown extended 
beyond the bracket 24 and there provided 
with a slotted arm or member 25, as more 
clearly shown in Figs. 3 and 4; while the 
upper end of each vertically disposed coun 
ter-shaft 23 preferably extends above the 
bracket 24 and there provided with an arm 
or projection 26 secured to the counter 
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shafts 23 in a prearranged angular manner 
relative to the slotted arm 25, as shown in 
Figs. 3 and 4; the arms or projections 26, 
at opposite ends of the mechanism being 
also disposed in different directions relative 
to each other, as clearly illustrated in Fig. 4. 

Secured at a suitable point to the upper 
end of each door is a bracket 27, 27, each 
provided with a vertically disposed spring 
controlled plunger 28 to which is secured an 
angular arm or member 29; the spring 30 
being adapted to not only maintain the 
plunger 2S in the raised position shown in 
the drawings, but also hold the arm 29 a. 
slight distance from the door as shown. 
The spring 30 also provides a yielding rela 
tion between the slotted arm 25 and the 
door, through the medium of bracket 27, SO 
as to compensate for slight excess rotation 
of main-shaft 19 after the door has reached 
the limit of movement; this being especially 
desirable where double doors are employed 
with the one door moving slightly in ad 
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vance of the other which may be provided 
with the usual overlapping strip or edge as 
disclosed in Fig. 1. 

in the preferred construction of the in 
vention, the arm 29 is provided with a 
pintle-carrying arm 31 preferably remov 
ably secured thereto, as shown, and with the 
upper end of the pintle disposed in the slot 
of slotted member 25. As is evident from 
the construction, rotation of main shaft 19, 
through the action of the motor 12, will 
cause the vertically disposed counter-shafts 
23, 23 to be rotated through the action of the 
intermeshing worm-gears, so that the slotted 
members or arms 25, 25, keyed to the ver 
tically disposed counter-shafts, will be oscil 
lated or swung away from the upper door 
casing and thereby exert a pull on the pintle 
arms 31, causing the doors to be swung 
open; the loosely miounted plunger 28 and 
the slotted relation between arms 25 and 
pintles 31 compensating for the difference 
in the extent of movements or arcs of circles 
described by the respective parts and thus 
enable proper operation of the doors. 
At suitable points in the door-casing and 

above the main shaft 19, I provide plungers 
or push-members 32, 32°, which extend 
through proper openings in the door-casing, 
as shown in Fig. 4. The members 32 and 
32 are adapted to control the normally con 
tacting spring switches 33, 33 mounted on 
the opposite side of the door-casing, as 
shown in Fig. 4; one spring-member of each 
switch being preferably extended and pro 
vided with an engaging point 34 arranged 
in alinement with the plungers or push 
members 32 and 32, respectively; these 
switches 33, 33 being arranged in series 
with the electric circuit of the solenoids as 
diagrammatically disclosed in Fig. 5. 
The electric circuit and arrangement dis 
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closed is of a well known and usual type, 
comprising the two service or feed wires 35, 
leading from a suitable source of electrical 
energy and terminating in contact points 
adapted to be engaged by the switch 36 for 
controlling the electrical circuit. With the 
switch closed, as shown in Fig. 5, the cur 
rent flows through line 80, which continues . 
through the series field of the motor and ex 
tends to and is connected with the lower 
contact points of both. controlling members 
40 and 41. When the switch-controlling 
unember 40 is actuated, the current travels 
through member 41 into line 81 (which is 
one of the armature terminals of the motor 
or generator) by means of branch or con 
nection b, while the controlling member 

(which is also one of the armature termi 
nals) by means of connection a and com 
pietes the circuit through member 40 when 
member 41 is actuated. When either con 
trolling member 40 or 41 is “cut in', it com 
pletes a circuit extending from the switch 
36 through line 80, through the respective 
controlling member (either 40 or 41, which 
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40 is likewise connected with a line 82, 
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90 

ever happens to have been actuated by the 
respective solenoids 38 and 39) and by real 
son of the contact induced between the 
switches 37 or 37 and respective terminal 
of line 83, which, in turn, is connected with 
switch 36. In other words, if member 41, 
for example, has been actuated or attracted 

95 

by its solenoid 39, so as to bring direction 
switch 37 into contact with the adjacent 
terminal of line 83, it is evident that the 
circuit is passing from switch 36 through 
line 80, member 40, wire a, line. 82 (one of 
the armature terminals) thence through line 
81 (the other armature terminal) direction 
switch 37, into line 83 and thence to the 
opposite side or blade of switch 36 and its 
respective lead 35. if member 40 is actu 
atted by its solenoid 38, the current will 
travel through line 80, member 41, wireb, 
line 81 (armature terminal), line 82 (other 
arnature terminal) direction switch 37, 
into line 83 connected with switch 36. 
Branch line 84 extends from lead 80 and 
is common to the engaging points 34 of both 
spring switches 33 and 338; while line 85 
extends from the opposite side or member 
of switch 33 and goes through solenoid 39 
to wire 85 which also constitutes a contact 
point for controlling member 41. Line 86 
extends from the opposite side or member of 
switch 33 and continues through solenoid 
38 to Wire 87 which constitutes a contact 
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point for controlling member 40. Wire or 
contact point 85 leads to one of the con 
tact points adapted to be affected by a push 

44; while wire 87 extends to one 
of the contact points adapted to be affect 
ed by push button. 43. 
tact points of both push buttons 43 and 
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44 are connected by wire 88, (common to 
both buttons) which connects with line 83. 
which is a continuation of line 83. For ex 
ample, when push button 43 is forced to 
make contact, it will complete a circuit be 
tween wires 87, 88, solenoid 38, line 86 
through switch 33, line 84, line 80, switch 
36 and one of the leads 35. Operation of 
push button 44 will complete a circuit 
through wire 85, solenoid 39, line 85, 
through switch 33, thence through line 84, 
line 80 leading to switch 36, and line S8 
connected with the opposite contact point 
of push button 44 and in turn connected 
with line 83 (a continuation of line 83) 
connected with the opposite side of Switch 
36. Line 838 is a continuation of line 80 
through the shunt field of the motor to line 
83 and thus provides a complete circuit. 
When push button 43 is actuated, solenoid 

38 will be magnetized, by reason of the com 
pletion of the circuit previously traced, at 
tracting member 40 causing a contact to be 
formed with lines 87 and S3, and remains 
in contact until the circuit is broken by the 
operation of limit switch 33°, which de 
magnetizes the Solenoid because of break in 
connection between wires 84 and S6. When 
push button 44 is operated, Solenoid 39 is 
magnetized and in turn attracts member 41 
causing contact with wires S5 and S3 and 
remains in contact until this circuit is 
broken by operation of the limit switch 33, 
causing the solenoid 39 to become demag 

5 netized by reason of break in connection be 
tween wires 84 and 85. 
The shunt break 37 may be arranged in 

parallel with either switch 37 or switch 37, 
so that when either switch 37 or 37 is actu 
ated, the circuit will be completed by means 
of either one of said switches and thereby 
also complete the circuit of shunt brake 37 
by means of contact with line S9 which con 
nects with the shunt brake 37 and which in 
turn is connected with line 80. The shunt 
brake 37 may either be on the motor shaft 
or operating shaft 19 and be of a well 
known spring-controlled type adapted to 
stop the motor or shaft 19 instantly when 
the circuit is broken by either switch 37 
or switch 37. 
At a suitable accessible point, I provide 

push-button switches, as shown at 42 in 
Fig. 1, preferably of the spring type which 
will be returned to normal position; the one 
button, as for example 43, being adapted to 
control a circuit whereby the solenoid 38 is 
energized thereby attracting armature or 
member 40, which, in the particular exempli 
fication, is adapted to close the circuit 
through direction switch 37 leading to the 
motor 12 so that the latter will operate and 
rotate main shaft 19 in a direction which 
will cause the doors to open; while the push 
button 44 is adapted to close a circuit where 

3. 

by Solenoid 39 is energized, thereby affect 
ing armature or member 41, and switch 37, 
closing a circuit which will cause the motor 
12 to be actuated so as to induce main-shaft 
19 to rotate in the opposite direction and 
thereby close the doors. 

As previously described, the arms 26 at 
the upper ends of the counter-shafts 23, 23 
are disposed at Such angle with reference to 
the respective slotted levers or arms 25 at 
the lower ends of the counter-shafts, that 
when the slotted arms or levers 25 have been 
SWung into a position which will completely 
open the doors, one of the projections or 
arms 26, towit the one to the right, in the 
exemplification shown in Fig. 1, will con 
tact with the plunger or push-member 32. 
Inward movement of plunger 32 will cause 
it to engage with projection 34 of the switch 
33 mounted on the opposite side of the door 
casing as disclosed in Fig. 4, forcing the 
Switch-nembers apart, thereby opening the 
circuit of the solenoid 38, causing armature 
40 and direction switch 37 to be released 
and operation of the motor to cease. 
When the slotted levers or arms 25 have 

been moved so as to completely close the 
doors, as illustrated in Fig. 1, the projection 
or arm 26, at the left in the exemplification 
shown in Fig. 1 will then have been brought 
into contact with its respective push-member 
or plunger 32, forcing the latter inward so 
as to open the spring-switch 33 at the left in 
Fig. 4, thereby breaking or opening the cir 
cuit controlling Solenoid 39, thereby releas 
ing armature 41 and direction switch 37, 
and causing further operation of the motor 
to cease and therefore also prevent rotation 
of main shaft 19. 
The plungers or vertically disposed mem 

be's 28 have been shown in the nature of 
eye-bolts held upwardly through the action 
of the springs 30, thus maintaining the pin 
tle-carrying arm 31 in proper relation with 
the slotted levers or arms 25. I provide this 
yielding connection for the reasons pre 
viously described and also to permit the 
plungers 28 to be drawn downward man 
ually in the event that the electrical circuit 
or motor should meet with a mishap or be 
come inoperative. By thus disengaging the 
pintles from the slotted arms or levers 25, it 
is evident that the doors will thereby become 
disengaged from the motor-driven shaft 19 
and permit their being opened in the usual 
aei". 

As is leadily apparent from the invention 
as shown and described, it is adapted for 
use in connection with large doors or tran 
Sons such as are employed on garages, 
freight stations, warehouses and the like; 
the invention being readily adaptable to dif 
ferently constructed and differently oper 
ated doors without necessitating such alter 
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ations in the general construction as would 
constitute a departure from the spirit of my 
invention, and I do not wish to be under 
stood, therefore, as limiting myself to the 
exact construction shown and described. 
What i claim is:- 
1. Controlling mechanism of the class de 

scribed, comprising, in combination with a 
door, a main operating shaft disposed trans 
versely above the door, a slotted member ar 
ranged to oscillate about an axis disposed 
perpendicular to said main shaft, worm 
gealing intermediate of said shaft and slot 
ted member whereby the latter is oscillated 
When the former rotates, a controlling mem 
ber yieldingly secured to the door and 
adapted to extend into the slot of said slotted 
member to be controlled thereby whereby the 
door is swung in direction similar to the di 
rection of oscillation of the slotted member, 
an electrically duriven motor operatively con 
nected with said main shaft, magnetic means 
adapted to cointrol the motor circuit, means 
whereby said magnetic means are controlled, 
and means intermediate of said slotted mem 
ber and said second mentioned means where 
by a portion of the second mentioned means 
is actuated and the magnetic means affected 
when the door has swung predetermined 
distances. 

2. Controlling mechanism of the class de 
scribed, comprising, in combination with a 
door, a rotatable main shaft disposed trans 
Yeisely of the door, a neiber geared to said 
shaft and arranged to oscillate about a verti 
cally disposed axis when said shaft rotates, 
Said member being arranged to extend sub 
stantially parallel with the door, means 
mounted on the door and adapted to control 
the latter, said means having a flexible con 
nection. With the door and slot and pin con 
nection with said member whereby excess 
oscillation of said member will be taken up 
by said connection, an electrically driven 
notor operatively connected with said shaft, 
electrical mechanism arranged in series with 
the moto', means whereby selective portions 
of said electrical mechanism may be con 
trolled and the motor driven in the desired 
direction, and means Operatively connected 
with said first mentioned member and 
adapted to be moved into operative relation 
with a portion of said second means and ac 
late the same whereby said electrical mech 

anism will be affected and the current to the 
motor discontinued. . . 

3. Controlling mechanism of the class de 
scribed, comprising, in combination with a 
swinging door, a main shaft rotatably 
mounted above the door, Oscillatingly 
mounted means geared to said shaft, means 
yieldingly secured to the door and having 
slot and pin connection with said oscillat 
ingly mounted means whereby oscillation of 
said first means will cause the door to Swing 
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to open or closed position, an electrically 
driven motor operatively connected with 
said shaft, electric mechanism arranged in 
Series with the motor, a plurality of sole 
noid circuits including a plurality of push 
buttons whereby selective portions of said 
electric mechanism are actuated and the mo 
tor induced to operate in the desired direc 
tion, a second set of push-button controlled 
switches arranged in said solenoid circuits, 
and means, arranged to travel in advance 
of and controlled by the oscillatingly 
mounted means, adapted to actuate said Sec 
ond set of push-button control switches when 
the door reaches either one of two predeter 
mined positions whereby the solenoid cir 
cuits will be opened and operation of the 
motor interrupted. - 

4. Controlling mechanism of the class de 
scribed, comprising, in combination with a 
pair of SWinging doors, a rotatable main 
shaft transversely mounted above the doors. 
Oscillatingly mounted means geared to the 
ends of said shaft and above: the doors. 
means flexibly secured to each door and hav 
ing yielding operative relation with its ad 
jacent oscillatingly mounted means, where 
by Oscillation of said first means will swing 
both doors to open or closed position and 
eXceSS movements of the main shaft taken 

said second means, an electrically 
driven motor operatively connected with 
said shaft, electric mechanism arranged in 
Series with the motor, a plurality of solenoid 
circuits including a plurality of push-but 
tons, whereby selective portions of said elec 
tric mechanism are actuated and the motor 
induced to operate in the desired direction. 
a pair of push-button controlled switches 
arranged in said solenoid circuits, one of 
Said Switches being arranged above each 
door, and means controlled by the oscillat 
ingly mounted means and arranged to travel 
in advance thereof, said means being 
adapted to actuate said last mentioned push 
button control switches, one of said switches 
being operated when the doors reach a closed 
position while the other switch is operated 
when the doors reach an open position, 
whereby the solenoid circuits will be opened 
and operation of the motor interrupted. 

5. Controlling mechanism of the class de 
scribed, comprising a main shaft rotatably 
mounted above the door, an oscillating mem 
bel geared to said shaft, means having a 
flexible connection with the door and slot 
and pin connection with said oscillating 
member, a motor geared to said main shaft, 
electric circuits including a pair of direc 
tion switches whereby the motor is set into 
operation in the desired direction, push-but 
tons arranged in series with electro-magnets, 
adapted to control said direction switches, 
a pair of spring Switches arranged in series 
with said electro-magnets, and means 
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adapted to be actuated by Said oscillating 
member when the latter reaches the limit 
of its Oscillatory movements whereby the 
Spring switches are operated and the elec 
tro-magnets de&nergized, said direction 
switches affected and the operation of the 
motor interrupted. 

6. Controlling mechanism of the class de 
Scribed, comprising, in combination with a 
Swinging door, a rotatable shaft mounted 
above the door and provided with worm 
gearing, an electric motol operatively con 
nected with said shaft, a member mounted 
so as to oscillate about a vertically disposed 
axis and provided with gearing meshing 
with the worm-gearing on said shaft, said 
member being provided with an elongated 
slot and with a projection disposed a pre 
determined extent in advance of the travel 
of said member, a door-controlling pintle 
yieldingly mounted on the door and dis 
posed in the slot of said member, means 
whereby said door-controlling pintle may be 
disengaged from said member, electric cir 
cuits including a pair of direction switches 
whereby the motor is set into operation in the 
desired direction, push-buttons arranged in 
series with electro-magnets adapted to con 
trol said direction switches, a pair of spring 
switches arranged in series with said electro 
magnets, the spring, Switches being adapted 
to be affected by said projection on said first 
mentioned member and the electro-magnets 
deenergized, said direction Switches affected 
and the operation of the motor interrupted. 

7. Controlling mechanism of the class de 

s 
O 

Scribed, comprising, in combination with a 
door, a main shaft rotatably mounted above 
the door, means mounted above the door 
and geared to said shaft so as to oscillate, 
said means comprising a pair of radially dis 
posed arms arranged at predetermined de 
grees apart in the direction of movement, 
door-controlling means flexibly mounted on 
said door and comprising an arm arranged 
in yielding operative relation with one of 
said arms of the first mentioned means, the 
door-controlling means being mounted so 
as to permit it to be drawn away from said 
arm of the first means and permit operation 
of the door independent of the controlling 
mechanism, a motor geared to said main 
shaft, electric circuits including a pair of 
direction switches whereby the motor is set 
into operation in the desired direction, push 
buttons arranged in series with electro 
magnets, adapted to control said direction 
switches, a pair of spring switches arranged 
in series with said electro-magnets, and 
means adapted to be actuated by one of the 
arms of said oscillating means when said 
arm reaches the limit of its oscillatory move 
ments whereby the spring Switches are op 
erated and the electro-magnets de&nergized, 
said direction switches affected and the op 
eration of the motor interrupted. 

FRED N. PEARSON. 

Witnesses: 
GEORGE HELDMAN, 
F. A. FLORELL. 
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