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TAKING Bi

ON THE RELIEF VALVE

This is a pretty good-sized hunk to bite off for one TALKING POINTS sheet. It is a doubly
hard task because there are as many types of relief valves as there are pump manufacturers,
so feature comparisons are tough to make.

The WATEROQUS relief valve does have some "exclusive features," of course, because it is a
little different from any other now on the market.

Rather than try to make comparisons, though, this bulletin will show you how the valve
works. You may wish to use this TALKING POINTS bulletin to show your prospects how the
WATEROUS relief valve works, since the sales spec sheet we now have on the valve does not
go into method of operation.

First, perhaps we should discuss the differences between a relief valve and other pressure
control systems. Again, this is probably old stuff to most of you, but it's best to start at
the beginning anyhow. Basically, all types of fire pump reliet valves' do the same thing:
they prevent pressures from going above the desired setting by bypassing water from
discharge back to suction. In other words, a relief valve keeps both the pump and engine
under a constant load.

For example, if you were taking two hose lines off the pump, each at, say, 250 gpm at 150
psi, then suddenly shut down one line, you'd have a pretty good pressure surge on the other
line without a relief valve. With a relief valve set at 150 psi, the pressure on the remaining
line doesn't jump because the water from the shut down line is now being by-passed from the
discharge back to pump suction. The pump and engine are running at the same speed and are
really pumping 500 gpm at 150, but you're only using half of it at a constant pressure, 150
psi--the pressure at which you set the relief valve. The rest is bypassed and recirculated
through the pump. Of course, the quantity of water bypassed varies greatly under different
circumstances, depending on hydrant pressure, etc. ’

The other common pressure regulator systems, on the other hand, control the throttle
setting of the truck. In the same situation discussed before, where you shut down one line, a
tube from the discharge side of the pump transmits the resulting pressure rise to some sort
of device (there are half a dozen different ones) which, in turn, cuts back the throttle
(either the regular or an auxiliary throttle). The engine and pump are now running slower--
just fast enough to supply the remaining line 250 gpm at 150 psi. Personal preferences for
one system or another usually depend on two things: 1) conditions of operation, and 2) how
well the present system works under these conditions. A discussion of the relative merits of
the two types of systems would be a subject for a sheet in itself, so we'll leave it at that for
now.



No doubt you are already quite familiar with the way a simple, spring loaded relief valve
works. Everything depends on the force of the spring holding the valve closed.

Figure !

Say we had an ordinary pipe with this kind of relief valve on it as shown in Figure 1. The
spring tension can be varied by turning a handle in and out. You set the spring so 100 psi can
compress it enough to open the valve. When water pressure in the pipe reaches 100 psi, the
valve opens, bypassing water and relieving the pressure. You can see, though, in order to
bypass more water, it's going to take more pressure inside the pipe to open the valve
farther, because the further you compress the spring, the more resistance it offers.

A simple device like this is all you need sometimes; but, for a more exacting control,
especially at higher pressures and capacities, the spring alone won't do. You must add a
device which can control pressures by using hydraulic force, too.

Figure 2



Suppose we add two hydraulic cylinders to the system as shown in Figure 2. By pushing in a
small piston (upper left) you apply the same pressure to the much larger area on top of the
cylinder in the big relief valve. The small cylinder gives you a big hydraulic advantage in
controlling the main valve--just like hydraulic brakes in a car. This means you can set the
valve to bypass large volumes of water with only a slight pressure rise, by greatly reducing
the pressure behind the piston in the main valve (top). But the control is strictly manual at
this point. To increase the force against the top of the big cylinder you must push harder on
the piston on the small cylinder; to decrease the force you must ease up on the small piston.
In other words, this system demands constant attention to the pilot control.

Why not use the water pressure or hydraulic force from the pipe to operate the whole
system? We also need a system which will at the same time bypass large quantities of water
with only a small pressure rise in the pipe. How do you do it? Take a look at Figure 3. A
tube from the main pipe with a constriction in it is connected to the back (top) of the large
relief valve cylinder. If we left it at that, the valve would always stay closed, because
water at the same pressure as that in the pipe is also pushing against the much larger area
on the back or top side of the big relief valve. There is, however, another tube added to this
system to permit water to flow out of the system or "dump."

Figure 3

Water is metered through the constriction into the pressure chamber of the relief valve and
let out through the other pipe. Notice, though, that this second pipe has a needle valve on it
to control the rate of escape. In fact, this valve can be set so that water can escape from
the cylinder more easily than it can enter through the constriction. Now, suppose we set the
needle valve this way so water is flowing through the constricted pipe to the backside of the
piston at a rapid rate. The faster the water flows through the constriction, the greater the
pressure drop there, and the lower the pressure behind the piston in the large relief valve.



Merely by adjusting the needle valve setting (thus the rate at which water is "dumped") you
can greatly vary the hydraulic force behind the piston, so the relief valve will open part way
or all the way at any predetermined pressure in the pipe.

The system is still manual in this example, though. Our man must keep a sharp eye on his
gauges, and keep adjusting the needle valve to compensate for pressure changes in the pipe.

In the pilot or control valve of the WATEROUS relief valve system, the modulating of the
needle valve which "dumps" water to pump suction is done automatically by changes in
discharge pressure. But the principle operation is roughly the same.

The spring in the main relief valve plays only a small part now. The hydraulic force behind
the main valve does most of the job, and this force is controlled by the amount of water

"dumped".

In our system the relief valve proper is mounted on the pump between suction and discharge,
and the pilot or control valve is mounted on the operator's panel of the truck. This
separation of the two valves makes the whole system more flexible and adapts easily to
most any mounting situation. The pilot valve and its 4-way valve control the operation of
the relief valve.
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Figure 4 shows you the entire system. The pilot valve on the left is shown in two views so
you can get a better look at the 4-way or "ON-OFF" valve. The relief valve is shown at the
right. The constriction consists of an orifice in the flow passage out of the strainer. Notice
that the needle valve can move away from its seat (to the left) in response to an increase in
discharge pressure, to allow water to flow back to suction.



Figure 5

Figure 5 shows how the relief valve fits on the pump between suction and discharge. The
artows show the direction of water flow when the valve is open and bypassing. (This is a 2~
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Figure 6 (previous page) shows what happens when the 4-way valve is turned to OFF
position. This takes the entire relief valve system out of operation, which you will want to
do if you need pressures above 300 psi. Water from pump discharge goes directly through
the k-way valve to the main valve chamber, which is the right hand side of the main valve
in this illustration. The pressure is the same on both sides of the main valve, but the area is
greater on the rain valve chamber end (right), so the force is greater from that end. This
greater force, plus the force of the spring, keeps the valve closed so there is no flow back to
purmnp suction.
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Figure 7

Figure 7 shows what happens when pump discharge pressure is lower than the pilot valve
setting. In this illustration the 4-way valve is ON so the entire system is in operation.

This time the water flows from pump discharge to the pressure chamber of the pilot valve
on the left. The piston end of the needle valve has discharge pressure pushing it to the left,
opposed by pressure exerted by a spring pushing it to the right. You regulate the spring
force by turning the handle of the pilot valve. As long as the hydraulic force on the piston is
less than the spring force the needle valve stays closed, and water cannot flow rapidly
through the orifice, but water at discharge pressure can reach the main relief valve chamber
(on the right) and keep the main valve closed.

Figure 8 (next page) shows you what happens when the pressure rises above the "setting."

When hydraulic force on the piston of the pilot valve becomes greater than the spring force,
the needle valve moves to the left and allows water to flow back to suction. This increases
the flow rate so that there is a significant drop in pressure across the orifice, and lowers the
pressure in the main relief valve chamber. The force on the small end of the main valve
(left) is now greater than the force at the large end so the main valve opens so part of the

water being pumped by-passes back to suction, reducing the discharge pressure. The main
valve opens just enough to reduce discharge pressure to the pilot valve setting.



If the discharge pressure drops below the set pressure, the pilot valve reseats, pressure

builds up behind the large end of the main valve, and closes it.
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The WATEROUS relief valve system is also available with indicating lights which show
whether the relief valve is open or closed. A micro-switch, actuated by a sliding rod in the
main valve, controls an amber and a green light mounted on the truck operator's panel. The

green light is on when the relief valve is closed.

When the relief valve opens, the rod in the valve switches the micro-switch to turn the
green light off and the amber light on. An operator can tell at a glance whether the relief

valve system is balanced at "set" pressure.
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THAT'S HOW IT WORKS;
NOW. . .

WHAT MAKES THE WATEROUS RELIEF VALVE SYSTEM SO DEPENDABLE?

Here is a list of reasons for this dependability.

1. Working parts of the relief valve proper are all bronze, and so are the pilot valve
parts which regulate the flow of water, so there is no corrosion of the working parts of
the system.

2. A removable strainer in the pilot valve housing prevents sand, sediment, and other
foreign matter from entering the orifice. The strainer can be removed and cleaned any time
the 4-way valve is in the "OFF" position, even with the pump operating.

3. Under normal pumping conditions you need clean up the pilot valve only once a year-

-if that often! The main relief valve normally needs NO maintenance, except in rare cases
where there is an unusual amount of sand or sediment in the water.

4. The relief valve and pilot valve are separate assemblies, so the position of the panel
control is not dictated by the position of the relief valve on the pump.

5. The 4-way valve lets you put the entire system in or out of operation without
affecting the original pressure setting which is determined by the spring tension on the pilot
valve. Once you achieve the desired setting, you needn't touch the handle - even when you
shut down.

6. Indicating lights (optional) show position of main valve at all times. One light shows
green whenever main valve is closed. When the valve opens, the green light goes off and
amber light comes on.

7. The sensitive, fast action of this valve is uncanny. We receive many compliments on
it from our users, and this is, after all, what counts in any pressure regulating system: Does
it work? Our users tell us it does!



