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UNITED STATES PATENT OFFICE. 
PARIS R. FORMAN, OF CHICAGO, ILLINOIS. 

AUTOMATIC REVERSING MECHANISM FOR DOOR-OPERATING NOTORS, 

1,329,304. 
Application filed July 22, 1915. 

/o all, v ?lojn, it înal/ Concerºn : 
Be it known that I, PARIs R. FoRMAN, a 

citizen of the United States, residing 
Chicago, county of Cook, and State of Illi 
nois, have made a certain new and useful 
Invention in Automatic Reversing Mecha 
nism for Door-Operating Motors, of which 
the following is a specification. 
This invention relates to door operating 

mechanism and particularly to a safety trip 
device for reversing the door operating 
an OtOf'. 
The object of the invention is to provide a 

trip valve device which controls the supply 
of operating medium to the motor, and 
which operates when the door, in its closing 
movement, encounters an obstruction, to re 
verse the door operating motor. 
A further object is to provide a trip or 

reversing device of the nature referred to, 
which is independent of the main motor 
control valve mechanisin). 
A further object is to provide a leversing 

mechanism of the nature referred to which 
permits the door operating motor to resume 
its door closing operation when the obstruc 
tion encountered by the door is removed. 
A further object is to provide a safety 

arrangement of the nature referred to which 
is rendered inoperative when the door 
reaches, or closely approaches the extreme 
limit of its closed position. 
Other objects of the invention will appear 

more fully hereinafter. 
The invention consists substantially in the 

construction, combination, location, and rel 
ative arrangement of parts, all as will be 
more fully hereinafter set forth, as shown 
in the accompanying drawings and finally 
pointed out in the appended claims. 

Referring to the accompanying drawings: 
Figure 1 is a view in elevation showing a 

door operating mechanism and a trip valve 
device embodying my invention applied 
thereto, the latter being in longitudinal cen 
tral section, with the valves unseated. 

Fig. 2 is a top plan view of the trip valve 
device. 

Fig. 3 is a view in central longitudinal 
section of the trip valve device showing the 
valves seated. 

Fig. 4 is a view somewhat diagrammatic, 
showing the relation of the trip valve, the 
main motor control valve, and the motor. 

Fig. 5 is a view in transverse section 
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through the trip valve casing and plunger, 
as indicated by the line 5, 5, Fig. 4. 

Fig. 6 is a detail view showing the vent 
control arrangement for the trip valve. 

Fig. 7 is a detail view of the automatic 
trip valve device and the connections 
thereto. - 

The same part is designated by the same 
reference numeral wherever it occurs 
throughout the several views. 
In carrying out my invention I propose to 

employ a motor suitably connected to a door 
or other part to be moved, and a control 
mechanism for the motor, all of which parts 
may be of any usual, well known or suitable 
type or construction to Secure the proper op 
eration of the door, for instance, to open or 
to closed positions, and to secure the desired 
Cushioning of the door as it approaches the 
limits of its movements. 
In connection with the motor and its usual 

Or main control and cushioning connections 
of the general nature referred to, I propose, 
in accordance with my present invention, to 
employ an auxiliary safety trip or reversing 
device which is actuated when the door en 
counters an obstruction during its closing 
movement, and when so actuated, causes the 
door operating motor to be reversed, and to 
resume its door closing operation when the 
obstruction is removed. I also propose to 
employ means to prevent the operation of 
the trip or motor reversing device after the 
door has reached, or nearly reached its com 
pletely closed position. 
As an illustrative and operative embodi 

ment of my invention I have shown the 
same applied in connection with a pneu 
matic motor which, in the form shown, but 
to which my invention is not to be limited or 
restricted, comprises a cylinder 1, the re 
spective ends of which operate the pistons 2, 
3, connected together by the intermediate 
rack 4, the latter meshing with a segment 
gear 5, to which is connected an arm 6, the 
latter suitably connected to a door 7, as in 
dicated at 8, and in such manner that when 
the connected pistons 2, 3, are shifted to one 
limit of their movement the door is moved 
to completely open position, and when shift 
ed to the other limit of their movement, the 
door is moved to completely closed position. 
In the position and relation of the parts as 
shown the door 7 is in its completely closed 
position, in which case the operating arm 6 
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occupies an approximately horizontal posi 
tion. 
The supply and exhaust of operating me 

dium, such as compressed air, to and from 
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the motor cylinder 1, is controlled by a main 
valve device indicated generally by refer 
ence numeral 9. In the form diagrammati 
cally shown in Fig. 4, to which, however, my 
invention is not to be limited or restricted, 
the main control valve device 9, includes a 
pressure supply port 10 and exhaust port 11, 
and a pair of ports to communicate with 
each end of the cylinder 1. Thus the ports 
12, 13, are shown as communicating with the 
right hand end of the cylinder, while the 
ports 14, 15, communicate with the left hand 
end of the cylinder. The ports 12, 14, com 
municate respectively with the extreme ends 
of the cylinder, while the ports 18, 15, coin 
municate with the cylinder at points re 
moved from the respective ends thereof. 
These ports 18, 15, are designed to be of 
large area, while the ports 1214, are of re 
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stricted area. In operation the supply port 
10 is brought into communication with either 
the one or the other of the ports 12, 14. It 
is shown in communication with port 12 
which communicates with the extreme right 
hand end of the cylinder 1. In this rela 
tion the ports 14 and 5 should be in com 
munication with the exhaust port 11, and the 
port 13 closed. Similarly when supply port 
10, communicates with port 14, the ports 12, 
13, should be in communication with exhaust 
port 11, and port 15 closed. 
With the ports in the position shown, that 

is, with the door closed, suppose it be de 
sired to open the door. To do this the valve 
device 9 is operated to bring ports 10 and 14 
into communication with each other. This 
closes port 15, and opens ports 12 and 13 to 
exhaust port 11. The result is that pressure 
medium is supplied to the left hand end of 
the cylinder while the right hand end of the 
cylinder is freely open to exhaust through 
ports 12, 18. Thereupon the pistons 2, 3, 
begin to move toward the right, thereby 
moving the door toward open position. 
When the piston 2 passes over the connection 
of port 13 to the cylinder the further ex 
haust through this port of large area is cut 
of all the exhaust thereafter being com 
pelled to go through the restricted port 12, 
thereby securing the desired cushioning op. 
eration. 
I will now describe the auxiliary trip or 

reversing valve device employed in connec 
tion ??? the motor and eontrol mechanism 
above described, and which embodies my present invention. 
Arranged in the connection from the pres 

sure supply tank 16 to the supply port 10, 
of the main control device 9, is an auxiliary 
trip or eversing Yalvedevice which consists 
of a cylinder 17, in which operates a plun 

- right from its normal position. 
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ger 18 with a loose sliding fit. This plunger 
carries a valve 19 at one end which controls 
a connection 20, from the cylinder 17 to the 
left hand end of main motor cylinder 1. 
The tank 16 delivers into the space 22 at one 
end of cylinder 17 through a connection 21. 
The plunger 18 is provided with longitudi 
nal ducts 23, which open at one end into the 
space 22, and at the other end into a periph 
eral channel 24. When the plunger 18 is in 
normal position the valve 19 is seated, there 
by cutting off supply of pressure medium to 
the main motor cylinder 1, through connec 
tion 20, While, at the same time the channel 
24, is in communication with a connection 
25, see Fig. 4, which delivers to the supply 
port 10, of the main valve control device 9. 
The pluinger 18 is held in its normal position 
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, by the tension of a spring 26, supplemented 
by pressure medium which leaks from space 85 
22 past the loose fitting plunger 18, into the 
space 27 at the other end of cylinder 17, and 
in which space the spring 26 is located. 
This leakage pressure is sufficient to equal 
ize, or partially so, the pressure on opposite 
ends of the plunger thereby making effective 
the tension of spring 26 to hold the plunger 
in its normal position with the valve 19 
seated. If, however, the pressure medium 
is exhausted from chamber 27, as by opening 
said chamber to the atmosphere, the pres 
sure in chamber 22, immediately becomes ef 
fective to overcome the tension of spring 
26, thereby shifting the plunger toward the 

This un 
seats valve 19, thereby admitting pressure 
medium from the supply source 16, through 
space 22, and connection 20 to the left hand 
end of main motor cylinder 1. At the same 
time the peripheral channel 24 is shifted out 
of register with connection 25 to port 10, 
and another peripheral channel 28 in the 
plunger 18 isbrought into register with con 
nection 25. Ducts 29, 30, formed through 
plunger 18, communicate between the pe 
ripheral channel 28 and the space 27. When, 
therefore, the plunger 18 is shifted toward 
the right from its normal position, that is, 
when the chamber 27, is opened to the at 
mosphere, the right hand end of the main 
motor cylinder 1 is opened to exhaust 
through ports 12 and 10, connection 25, 
channel 28, ducts 29, 30, and chamber 27, 
and this is accomplished without disturb 
ing the main control valve 9. The chamber 
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27 is opened to the atmosphere through a 
port 31, and this port is controlled by a 
valve 32, which is normally seated to close 
the port 31 by means of a spring 83. 
Now, by providing means to unseat valve. 

32, as, for instance, When the door during 
its closing movement encounters an obstruc 
tion, the motor which is acting to close the 
door is reversed Without operating or dis 
turbing the main control valve 9, thus pro- 30 
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motor and its control devices, of fluid pres 
sure controlled means to reverse the motor, 
said means controlled by an obstruction to 
the door in closing and means operated by 

5 the door moving devices as the door reaches 
its closed position to prevent operation of 
the reversing means. 

8. In a door operating mechanism and in 
combination with a motor and its main con 

10 trol valve, an auxiliary valve casing com 
municating with a power supply Source, one 
end of the motor, the motor control valve 
and the outer) air, a plunger loosely fitting 
said cylinder and having a valve to control 

15 the connection to the motor, said plunger 
controlling the connection to the mótor 
valve, a valve to control the connection of 
said casing to the atmosphere, and means to 
operate said last mentioned valve. . . 

9. In a door operating mechanism and in 
combination with a motor and its main con 
trol valve, an auxiliary valve casing, a 
loosely fitting plunger operating in Said cas 
ing, a connection from one end of, said cas 

25 ing tó a pressure supply source, and also to 
one side of the motor, said plunger having 
a valve to control said last mentioned con 
nection, a spring acting to normally shift 
the plunger to seat said valve when the pres 
sure on opposite sides of the plunger is 
equalized, and means to disturb the equal 
ized pressures on opposite sides of the valve 
to unseat said valve. . 

10. In a door operating mechanism and in 
combination with a motor and its main con 
trol valve, an auxiliary valve casing, a 
loosely fitting plunger operating in said 
casing, a connection from one end of said 
casing t?a pressure Supply s?urce, and also 
to one side of the motor, said plunger hav 
ing a valveto control saidlastmentioned con 
nection, a spring acting to normally shift 
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the plunger to seat. said valve when the 
pressure on opposite sides of the plunger 
is equalized, and means to open the other 
end of the casing 
cause said valve to unseat. . . . 
11. In a door operating: mechanism and 

in combination with a motor and its main 
control valve, an auxiliary valve casing, a 
loosely fitting plunger operating in said 
casing, a connection from one. end of said 
casing to a pressure supply source, and also 
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to one side of the motor, Said plunger, hav, 
ing a valve to control said last mentioned connection, a spring acting to normally 
shift the plunger. to seat said valve when 
the pressure on opposite sides of the plun ger is equalized,and means operated by an 

60 obstruction to the door in closing to open 
the other end of the casing to the atmos 
phere. . . . ??????????? \ 

ing a valve to control said last mentioned 

to the atmosphere to 
motor to pressure supp 

1915. 
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| 12. In a door operating mechanism and - 
in combination with a motor and its main 
control valve, an auxiliary valve casing, a 65 
loosely fitting plunger operating in said 
casing, a connection from one end of said 
casing to a pressure supply source, and also 
to one side of the motor, said plunger hav 

70 . . 
connection, a spring acting to normally 
shift the plunger to seat said valve when the pressure on opposite sides of the plun 
ger is equalized, said plunger having ports 
respectively communicating with the pres 75 
sure source and with the other, end of said 
casing, and means to shift said plunger to 
open said 'valve and to open the other side 
of the motor to exhaust. - 

13. In a door. operating mechanism and 80 
in combination with a motor and its maln 
control valve, an auxiliary valve casing, a loosely fitting plunger operating in said 
casing, a connection from one end of said 
casing to a pressure supply source, and also 85 
to one side of the motor, Said plunger hav 
ing a valve to control said last mentioned connection, a spring acting to normally 
shift the plunger to seat said valve when 
the pressure on opposite sides of the plun- 90 ger is equalized, said plunger having Sup 
ply and exhaust ports to coöperate with the 
main motor valve, said supply ports being 
normally open to said main valve, and 
means to shift said plunger to open the 95 
auxiliary plunger valve and to open the 
exhaust ports to the main motor valve. . 

14. In a door operating mechanism and 
in combination with a motor and its main 
control valve, an auxiliary valve casing, a 100 
plunger operating thereinto open one side 
of the motor to pressure supply and the 
other side to exhaust, and means operated 
by an obstruction to the door in closing to 
control said plunger. 
- 15. In a door operating mechanism and 
in combination with a motor and its main 
control valve, an auxiliary valve casing, 
auxiliary devices to: ???; one side of the 

ly and the other side 
to exhaust, and means to control said 
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- devices. . . 
* 16. In a door operating mechanism and 
in combination with a motor and its main 
control valve, an auxiliary valve casing, 
auxiliary devices tò open one side of the 
motor to pressure supply and the other side 
to exhaust, and means operated by an ob. 
struction to the door in closing to control 
said devices. . . . . . . 

In testimony whereof I have hereunto set 
y hand ön this 19th day of July, A.D., 

PARIS R. FORMÄN. 

115 

120 


