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9 Claims. (C.I. 60-57) 
This invention relates to fluid pressure actuated gate 

operating apparatus, and more particularly to such ap 
paratus that will automatically close a gate if the fluid 
pressure fails. • 
Such fail-safe apparatus is shown and described in my 

Patent 3,225,544. In that patent, if the air pressure to 
the gate-operating cylinder fails, air under pressure in 
a reservoir immediately will be connected with the cyl 
inder to close the gate. That system has proved to be 
very satisfactory, but when the gate-operating cylinder 
is quite large the compressed air tank or reservoir has to 
be made much larger than desired and occupies too much 
space. This is because the air in the reservoir is at the 
same relatively low pressure as that delivered by the 
compressor which normally operates the gate, and there 
fore there has to be a large volume of this compressed 
air stored in the reservoir to ensure closing of the gate. 

It is among the objects of this invention to provide 
apparatus similar to that shown in my Patent 3,225,544, 
which can utilize a small compressed air reservoir for 
operating a large gate-operating cylinder, which requires 
no additional power except an insignificant amount of 
electricity for closing a valve, and which is entirely auto 
matic. 
In accordance with this invention, a reservoir contains 

compressed air that is used only for closing a gate in 
emergencies. There is a source of compressed air for 
veeping the reservoir charged. Likewise connected to the 
reservoir is a pressure intensifier that increases the air 
pressure in the reservoir above the pressure supplied by 
the source just mentioned. This intensifier includes a cyl 
inder containing a piston for operating the intensifier. A 
pair of conduits are connected with the cylinder at op 
posite sides of the piston and with a reversing valve. The 
reversing valve is connected with the compressed air 
source for connecting it with the conduits alternately in 
order to reciprocate the piston. Means are provided for 
operating the reversing valve, preferably from the com 
pressed air in the system. 
The preferred embodiment of the invention is illus 

trated schematically in the single figure of the accom 
panying drawing. 

Referring to the drawing, it includes a reproduction 
of all of FIG. 1 of the drawings in Patent 3,225,544. The 
reproduced parts also have been given the i same num 
bers as in the patent, but some of them will be described 
more briefly herein. For a more detailed description, if 
desired, reference may be made to the patent. In the 
drawing of this aplication, the bottom outlet of a hopper 
or bin 1 is shown closed by a door or gate 2 that can 
slide in stationary tracks 3. For reciprocating the gate 
in order to open and close it, one end of it is pivotally 
connected by a link 4 to the upper end of a lever 5, the 
lower end of which is pivotally connected to the outer 
end of a piston rod 6 attached to a piston 7 in a fluid 
pressure cylinder 8. The lever is pivotally connected to 
a suitable support 9. It will be seen that when the piston 
is moved to the left-hand end of the cylinder the link 
and lever will pull the gate away from the bottom of the 
bin to open its outlet. When the piston is returned to 
the right-hand end of the cylinder, the gate will be closed. 

For accomplishing these rhovements of the piston in 
the cylinder, a pipe 1 is connected to the right-hand 
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end or gate-closed end of the cylinder, while another 
pipe 12 is connected to the opposite or gate-open end of 
the cylinder. These pipes may be flexible in whole or 
in part if desired. Both pipes terminate at control means 
for selectively connecting a source of compressed air 
with either of them and for connecting the other pipe 
with the atmosphere. Such means may include a conven 
tional fluid pressure operated valve 13 having a solenoid 
actuated pilot. As shown, the valve connects pipe 11 
with the atmosphere and simultaneously connecting pipe 
12 with a line 18 leading from a source of compressed 
air, such as a compressor 19. When the control valve 
is reversed, it connects the compressor with pipe 11 and 
connects pipe 12 with the atmosphere. Thus, by operating 
this valve, air pressure can be delivered to either end 
of cylinder 8 in order to move the piston therein back 
and forth. The apparatus described thus far is satisfac 
itory as long as the necessary air pressure is maintained 
in line 18. 

However, if while the gate is open, the air pressure 
in the system should happen to drop below the amount 
necessary to close the gate, thirty pounds per square 
inch absolute for example, emergency apparatus will 
come into operation automatically to move piston 7 to 
wards the gate-closed end of the cylinder. Accordingly, 
pipe 2 is provided with a first valve 23 that normally 
is closed by a closure member 25. However, the valve 
contains fluid pressure responsive means for opening it, 
which may be a plunger 26 slidably mounted in the bot 
tom of the valve, which opens into the upper end of a 
tube 29 connected with compressed air line 18. As soon 
as pressure in the line is built up to a predetermined 
point, it will force the plunger upward and thereby open 
the valve as shown so that compressed air can flow 
through pipe 12 to cylinder 8 when control valve 13 
is in the position shown. When the control valve is re 
versed, air from the cylinder will escape through valve 
23 and the control valve to the atmosphere. As long as 
the gate-operating apparatus is in use, and functioning 
properly, valve 23 will remain open, 

Also connected with the compressed air line 18 is a 
reservoir 31, which is charged with compressed air from 
the compressor. This reservoir is connected by a conduit 
32 with pipe 12 between valve 23 and cylinder 8. This 
conduit contains a second valve 33 that normally is held 
open by a coil spring 34 pressing the movable closure 
member 35 away from its seat. This valve likewise con 
tains fluid pressure responsive means, which may be in 
the form of a plunger 37 in the bottom of the valve. The 
bottom of the valve is connected by a tube 40 to com 
pressed air line 18, so that while the compressor is oper 
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ating, the air pressure against the bottom of plunger 37 
will hold the plunger in its upper position and thereby 
close the valve. It will be seen that this valve will remain 
closed as long as the gate-operating apparatus is operating 
normally, so air cannot escape from reservoir 31 through 
conduit 32. It cannot escape back through line 18 in case 
there is a break in the line, because there is a check valve 
41 in the line close to the reservoir. 
As explained above, during normal or proper opera 

tion of this apparatus, valve 23 is held open and valve 33 
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is held closed by the compressed air delivered by the 
compressor through line 18 and tubes 29 and 40. How 
ever, in case there is a failure of pressure while the gate 
is open so that it cannot be closed in the normal way by 
compressed air flowing through valve 23, the drop in 
pressure below a predetermined value will permit the 
valve 23 to close and valve 33 to open. The moment valve 
23 is opened, compressed air in the reservoir is connected 
through conduit 32 and pipe 12 with the left-hand end of 
the operating cylinder to drive piston 7 toward the oppo 
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power required is the electricity used for closing shutoff 
valve 76, when the pressure in the reservoir is at its 
maximum. 
According to the provisions of the patent statutes, I 

have explained the principle of my invention and have 
illustrated and described what I now consider to repre 
sent its best embodiment. However, I desire to have it 
understood that, within the scope of the appended claims, 
the invention may be practiced otherwise than as spe 
cifically illustrated and described. 

I claim: 
1. In fail-safe gate-operating apparatus having a reser 

voir containing compressed air that is used only for 
closing a gate in emergencies, and a source of com 
pressed air for charging the reservoir, of a pressure in 
tensifier connected with said reservoir for increasing the 
air pressure in the reservoir above the pressure supplied 
by said source, said intensifier including a cylinder con 
taining a piston for operating the intensifier, a pair of 
conduits connected with the cylinder at opposite sides 
of the piston, a reversing valve connected with said source 
for connecting it with said conduits alternately to re 
ciprocate the piston, and means for operating the valve. 

2. In fail-safe gate-operating apparatus according to 
claim 1, said valve connecting one conduit with the atmos 
phere when it connects the other with said source, and 
said valve-operating means including a spring urging the 
valve in one direction and an air line permanently con 
nected with one of said conduits to employ the pressure 
from said source for moving the valve in the opposite 
direction. 

3. In fail-safe gate-operating apparatus according to 
claim 2, said fluid pressure line containing a timer com 
prising an air passage provided with a restricted orifice 
and a check valve opening toward the reversing valve, 
and a second air passage provided with a restricted 
orifice and a check valve opening away from the revers 
ing valve. 

4. In fail-safe gate-operating apparatus according to 
claim 1, said intensifier receiving compressed air from 
said source, increasing its pressure and delivering it to 
the reservoir. 

5. In fail-safe gate-operating apparatus according to 
claim 1, a normally-open valve connecting said source 
with said reversing valve, and means controlled by the 
pressure in said reservoir for closing said normally-open 
valve when that pressure rises to a predetermined value. 

6. In fail-safe gate-operating apparatus according to 
claim 5, said normally-open valve being electrically op 
erable, and said pressure-controlled means being a 
normally-open pressure switch electrically connected with 
said normally-open valve and closable by a predeter 
mined pressure in said reservoir. 

7. In fail-safe gate-operating apparatus according to 
claim 1, a conduit connecting said source with the in 
tensifier for delivering compressed air thereto to be in 
creased in pressure thereby and delivered to the reservoir, 
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6 
a normally-open electrically operated valve connecting 
said source with said reversing valve, said pressure-con 
trolled means being a normally-open pressure switch 
electrically connected with said normally-open valve and 
closable by a predetermined pressure in said reservoir, 
said reversing valve connecting one of said pair of con 
duits with the atmosphere when it connects the other 
with said source, and said valve-operating means includ 
ing a spring urging the reversing valve in one direction 
and an air line permanently connected with one of said 
pair of conduits to employ the pressure from said source 
for moving the reversing valve in the opposite direction 
and containing a pneumatic timer. 

8. Fail-safe gate-operating apparatus comprising a 
fluid pressure cylinder, a piston therein, a piston rod at 
tached to the piston and extending out of one end of the 
cylinder for opening and closing a gate, pipes connected 
to the opposite ends of the cylinder, a source of com 
pressed air, control means for selectively connecting said 
Source with either of said pipes and connecting the other 
pipe with the atmosphere to move the piston from one 
end of the cylinder to the other, a normally closed first 
valve in the pipe that delivers compressed air to the 
end of the cylinder from which the piston moves to close 
the gate, said valve containing fluid pressure responsive 
means for opening it, means for delivering compressed 
air from said source to said pressure responsive means 
to hold the valve open during normal operation of the 
apparatus, a reservoir, a conduit connecting the reservoir 
with said valved pipe between said valve and cylinder, a 
normally-open second valve in said conduit provided 
with fluid pressure responsive means for closing it, means 
for delivering compressed air from said source to the 
pressure responsive means of the second valve to hold 
that valve closed during normal operation of the appa 
ratus, a conduit connecting said source of compressed 
air with the reservoir, a check valve in said last-mentioned 
conduit permitting flow of air therethrough only toward 
the reservoir to charge it with compressed air, a pressure 
intensifier connected with said reservoir for increasing the 
air pressure in the reservoir above the pressure supplied 
by Said Source, said intensifier including a cylinder con 
taining a piston for operating the intensifier, a pair of 
conduits connected with the cylinder at opposite sides 
of the piston, a reversing valve connected with said source 
for connecting it with said pair of conduits alternately to 
reciprocate the piston, and means for operating the re 
versing valve. 

9. Fail-safe gate-operating apparatus according to 
claim 8, including a shut off valve normally connecting 
Said source with said reversing valve, and means con 
trolled by the pressure in said reservoir for closing said 
shut-off valve when that pressure reaches a predetermined 
maximum. 

No references cited. 
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