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1. 
This invention relates to door operating fluid 

motor systems and mechanism, and an impor 
tant object of the invention is to provide in Such 
a system, an emergency passenger valve where 
by a passenger may, in an emergency, operate 
the System to open the bus doors. in a nanner 
that the operator cannot thereafter close the 
doors from his station until the passenger valve 
is returned to its normal; position which will 
cause automatic closing of the bus doors and re 
turn of the System to the control of the Oper 
ator at his control Station. 
In cases of emergencies, as when the bus op 

erator is not in control of the bus and it be 
comes necessary for passengers to leave or es 
cape from the same, the System provides an 
emergency valve which the passenger can oper 
ate at a point near the doors to open the same 
independently of any action of the operator; 
the arrangement being such that the emergency 
valve must be returned to its normal position 
before the doors can again be closed or, operat 
ed from the operator's station, thereby assur-. 
ing that the bus doors will not be operated until 
the bus driver walks to a point adjacent the 
doors and sees that everything is in order before 
resetting the emergency Valve so that the doors 
can then be closed by the Operator and the bus 
safely moved. 
Another object of the invention is to provide a 

simple double check valve and a three or four 
way emergency and manually operated valve 
which can be readily installed in a standard door 
Operating system with only the addition of a very, 
small amount of piping, to the regular system. 
Other objects and advantages of the invention 

will become apparent during the course of the 
following description. 
In the accompanying drawing forming a part 

of the application and wherein: like numerals, 
designate like parts throughout the several views, 
the single figure represents a more" or less di 
agrammatic showing of the System, with the 
valves and part of the door engine in section. 

Referring now more particularly, to this draw 
ing, the numeral designates a door engine cyl 
inder in which a double acting piston 2 is recipro 
cated at an operator's will by a fluid medium 
from a reservoir 3 admitted to either end of the 
door engine cylinder, whenever, it is desired, to 
move the piston in the desired direction for open 
ing or closing bus doors of any desired type con 
nected to the piston rod 4 of the double acting 
piston in any desired manner. The fluid me 
dium in the reservoir 3 may be either higher or 

5 

20 

25 

3. 5 

40. 

45. 

50. 

55 

2 
lower than atmospheric pressure, but in the press. 
ent illustration of the invention, it will. be. der 
Scribed as being air under, pressure or pressure: 
higher than atmospheric. The right. hand end: 
of a cylinder is capped with a closure head. 5. 
having a pipe coupling 6 and the usual, pressure 
regulating valve which controls the inlets, and: 
outlet of fluid medium to and from the cylinder 
to Control the Speed of movement. Of the-door Op-- 
erating piston, as is well. understood, in the art. 
This closure head 5 has an elongated: bearing 8: 
through which the piston, rod 4 reciprocates. 
This end of a, door engine Will be called the “door: 
closing end' of the cylinder since fluid medium: 
entering the same will cause the piston to move: 
to the left of the Figure to close... the bus doors. 
The opposite end of the cylinder is closed by, 

closure plate 9 similar to the closure plate 5: 
and having a pipe coupling () and pressure regs. 
ulating valve associated therewith. This end. 
of the door engine will be called the “door open-, 
ing end' since admission of the fluid medium 
under pressure thereto will cause the piston. 2 to: 
move toward the right of the Figure to cause: 
opening movement of the bus doors. 

In order to direct the fluid medium to either 
end of the door engine. and to exhaust, there 
from, a control valve 2 is provided adjacent, the 
driver's seat or control station in the bus. This, 
is a four-Way control valve of the Snap action, 
type disclosed in my previous Patent No. 2,243,937. 
granted June 3, 1941. This valve is, connected. 
to the reservoir by a pipe 3 which supplies fluid. 
medium under pressure to a common inlet; 4, 
having a pair of Valve seats. 5; and fS provided. 
therein. Opposed to and above.these seats area. 
pair of exhaust valve seats 5' and 6'. A double 
ended door closing valve f is adapted to alter 
nately engage the seats fs and 5' and a corre 
sponding valve 8 for opening the doors is adapt-. 
ed to unseat from the valve seat f6 while being. 
Seated upon exhaust seats 6'. These two seats 
f5 and 6' are ported to the atmosphere through 
portS 5 and 5 respectively shown behind the 
Valve stems. These two valves are controlled by 
a Spring urged can 9, operated by a valve handle. 
26 to alternately open the valve seats: 5 and 6: 
and alternatively. close the exhaust seats: 5 
and 16. 
In order to convey the fluid medium from the 

control valve 2 to the door closing end of the 
door engine, door closing pipes. 2 extend from, 
the chamber enclosing the control valve seat 5. 
to the pipe coupling. 6 at the door, closing end of. 
the door engine. A four-way emergency passen - 
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ger's valve 22 is interposed between these pipes 
21 by connecting two of its ports 23 and 24 there 
with. This emergency valve also has two other 
ports 25 and 26, the former being an exhaust 
port to the atmosphere. 
valve is provided with an operating handle 28 
and two passages 29 and 40, the cock being shown 
in its full line position communicating the two 
sections of the door closing pipe 2. Thus, when 
the control valve 7 is open as shown in full lines 
in the drawing, the fluid medium passes through 
the pipes 24 and ports and passages 23, 24 and 
29 of the emergency valve and thence into the 
right hand end of the door engine while the ex 
haust medium from the left hand end of the cyl 
inder exhausts through either exhaust port 25, 

The cock 2 of this 
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or through the open exhaust seat 6' above the 
closed valve 8. 
A door opening pipe 30 is connected to the 

chamber surrounding the valve seat 6 and to 
one end of a double acting ball check valve 3 
which has a pair of elastic valve seats 32 and 33 
in opposite ends thereof. A ball valve 34 is 
adapted to be moved by the fluid medium to 
seat on either of the two seats depending upon 
the pressures existing in the System. The end 
of the double check valve carrying the seat 33 is 
connected by an emergency pipe 35 to the port 
26 of the emergency Valve So that it normally 
exhausts through the passages 25 and 40 to the 
atmosphere when the emergency valve is in full 
line position shown in the drawing. Intermedi 
ate the bore of the double check Walve housing 
the ball 34, is a port 38 to which a door opening 
and emergency pipe 3 is connected, while the 
other end of this pipe is connected to the Cou 
plling 10 of the door opening end of the door en 
gine. The pipes 30 and 3 are jointly consid 
ered to be the door opening pipes and thus the 
double check valve 3i is considered as being in 
the door Opening pipes. The pipes 37 and 35 
may be jointly considered the emergency door 
opening pipes, as when the control Valve 20 is 
in the door closing pOSition and the emergency 
valve handle 28 is in the dotted line position 
shown. 
The passage of fluid medium through the SyS 

tem is shown by the arrows, the full line arrows 
designating the path of the medium for closing 
the bus doors, the dotted line arrows indicating 
the course of fluid medium for opening the bus 
doors, While the dot and dash arrows indicate 
the flow of fluid pressure for an emergency open 
ing of the bus doors. Thus, When the bus is 
traveling with its doors closed, the pressure of 
the fluid medium is exercised through the pipe 2 
and right hand end of the door engine to move 
the piston 2 to the left hand end of a door en 
gine, thereby causing the air in the left hand 
end to exhaust through pipes 3 and 30 into 
the exhaust port 5i above the valve 6, or these 
pipes may be of such capacity to house all of 
the exhaust from the left hand end of the cylin 
der, or the exhaust may at times be effected 
through the double acting check Valve to the 
emergency valve for exhausting through the port 
25. Should any emergency occur whereby it is 
desirable for a passenger of the bus to open the 
doors independently of control by the operator, 
the passenger has merely to SWing the emer 
gency valve handle 28 to dotted line position 
shown in the drawing which causes paSSage 30 
to communicate the portS 23 and 26 while caus 
ing the passage 29 to communicate the ports 24 
and 25 to exhaust the right hand end of the door 
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4 
engine to the atmosphere and cut it off from 
the pressure of the fluid medium coming from 
the pipe 2. This switch of the emergency valve 
causes the fluid medium to then pass from the 
control valve 2 via the pipe 2 and emergency 
valve 22 into the emergency pipe 35 in the direc 
tion of the dot and dash arrows Which causes 
the ball valve 34 to seat upon the seat 32 thereby 
directing the fluid medium through pipe 3 in the 
direction of the dot and dash arrow to pass in 
to the door opening end of the door engine, there 
by moving its piston 2 to the right of the draw 
ing to open the bus doors. Whenever the control 
valve handle 20 is in the dotted line position 
shown in the drawing, the valve 8 will be un 
Seated from its seat 6 while valve it is seated 
upon its seat 5 thereby permitting the fluid pres 
sure to pass from the reservoir to the door open 
ing pipe 30, thence moving the ball check 34 to 
its seat 33 to direct the pressure to the door 
opening end of the engine through pipe 37, as 
shown by the dotted line arrows, in which event 
there is then no occasion for operation of the 
emergency valve, as the bus doors are already 
Open. As long as the emergency Valve is in the 
position shown in dotted lines in the drawing, no 
fluid medium can be passed to the door closing 
end of the door engine by the operation of the 
control valve as the door closing end of the en 
gine is exhausting through pipe 2i and exhaust 
port 25. Accordingly, in order for the operator 
to close the bus doors before moving the bus, it 
is necessary that he go to the passenger emer 
gency valve adjacent the doors and switch the 
emergency Valve to the full line position before 
the Operator can again manipulate the bus doors 
from the control station or valve 2. 
From the foregoing it is believed that the con 

Struction and operation of the system is clear. 
It will be understood that various changes in the 
arrangement and relation of parts may be re 
Sorted to without departing from the spirit of 
the invention. 

I claim: 
1. A bus door operating system comprising a 

double acting door engine cylinder and piston, a 
control valve for directing the fluid medium to 
either end of the door engine cylinder, a door 
closing conduit connecting the control valve to 
the door closing end of the engine, an emergency 
Valve in said door closing conduit having passages 
normally Connecting the control valve with the 
door closing end of the engine, a door opening 
conduit connecting the control valve to the door 
Opening end of the engine, and a double check 
valve in Said door opening conduit having a con 
nection with Said emergency valve which is nor 
mally cut off from the double check valve but 
which automatically opens to said emergency 
valve in the door opening conduit when the emer 
gency Valve is operated to open the doors, irre 
Spective of the position of the control valve. 

2. A bus door operating System comprising a 
double acting door engine cylinder and piston, 
and a control valve, a door opening conduit, and 
a separate door closing conduit leading from said 
control Valve, an emergency valve connected to 
both conduits and to the door closing end of said 
engine, and a double acting check valve in said 
door opening conduit having a door opening pipe 
leading to the door Opening end of the engine, 
Whereby said double acting check valve automati 
cally connects the door closing conduit with the 
door opening pipe when the emergency valve 
SWitches the flow of medium from the door clos 
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ing conduit to the double acting check valve, said 
double acting check valve normally permitting 
the flow of fluid medium to the door opening pipe 
from Said control valve. 

3. A bus door operating System comprising a 
double acting door engine including a cylinder 
and piston, a door opening pipe and a door ciOS 
ing pipe, a control valve for directing the fluid 
medium to either the door opening or to the door 
closing pipe, an emergency valve in said door 
opening pipe, a double acting check valve in said 
door opening pipe between the control and emer 
gency Valves, the intermediate portion of said 
double acting check valve being connected to the 
door opening end of the door engine, and said 
emergency valve being normally in a position to 
connect Said door closing pipe to the door clos 
ing end of said engine and being manually oper 
able to cut off the door closing end of the en 
gine and to Switch the fluid medium from the 
door closing pipe back to said double acting check 
valve to enter the door opening pipe and end of 
said door engine, and said emergency valve when 
in Said last named position preventing the fluid 
medium from entering the door closing pipe and 
end of the engine. 

4. A door operating fluid motor System com 
prising a double acting door engine cylinder and 
piston, a four-Way two position control valve hav 
ing a pair of valves each with inlet and exhaust 
ports adapted to be alternately operated to open 
or close the doors, a fluid medium reservoir con 
nected to said control valve to supply either of 
Said inlet ports, separate door opening and door 
closing conduits from said control valve to op 
posite ends of said cylinder, a double acting check 
valve included in said door opening conduit, and 
a two position emergency valve included in said 
door closing conduit and connected to said check 
valve to shunt fluid medium from the door closing 
conduit to Said door opening conduit when said 
emergency valve is shifted to the door open posi 
tion, the exhaust medium from said door clos 
ing end of the cylinder being vented to the at 
mosphere through said emergency valve. 

5. In a door operating fluid motor system, a 
double acting door engine cylinder and piston, a 
two position control valve having a pair of valves 
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each with inlet and exhaust ports alternately 
Open, a fluid pressure reservoir connected with 
said inlet ports of the control valve, a double 
acting check valve, a manually operated two posi 
tion emergency valve, a door opening conduit con 
necting said double acting check valve with one 
of the valves of Said control valve and with the 
door opening end of Said engine, a door clos 
ing conduit connecting Said emergency valve with 
the other of said valves of the control valve and 
with the door closing end of Said engine, and an 
emergency conduit connecting said emergency 
Valve with said double acting check valve to shunt 
fluid medium from the door closing end of said 
engine to the door opening end of said door en 
gine When said emergency valve is switched to its 
door opening position from its normal door closed 
position, and Said emergency valve when in its 
door ciOSed position, admitting fluid medium from 
the control valve to the door closing end of said 
engine while exhaust from the door opening end 
of the engine passes through the door opening 
conduit to the open exhaust of said control valve. 

6. A bus door operating system comprising a 
cylinder, a double acting piston therein, a control 
valve, a double acting check valve, an emergency 
Valve, a conduit connecting said control valve 
through said check valve with the door opening 
end of the cylinder, a conduit connecting said 
control valve through said emergency valve with 
the door closing end of said cylinder and a con 
duit connecting said emergency valve with said 
check valve, said last named conduit serving, 
when the emergency valve is actuated, to divert 
fluid pressure from said emergency valve into 
Said check valve for opening the door. 

JOHN R. ALMOND. 
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