New Technology for Bottom Dump Hopper Valves
Solves Old Problems

Ever had aload of coal dump before it was supposed to?
Do you want to insure that it dumps on the unloading trestle not before or after the weigh
scales?

Are these issues that have plagued you in the past? Are these questions that managers at your company
have requested or demanded be resolved?

A Look at Why Premature or Inadvertent Dumpings Occur

Why does inadvertent or premature dumping of coal happen? To find the answer, let us examine exactly
what takes place prior to this type of event. Bottom dump hopper cars are typically operated via an electrical
signal that is used to shift a pneumatic directional control valve. This valve operates a large bore pneumatic
cylinder which controls the door opening and closing mechanism.

One must fully understand how the valves used in this type of service operate to comprehend the actions

that take place during a premature dumping.
Electrical operation of the dumping mechanism is achieved using pick-up shoes on either side of
the car. The pick-up shoes are used to transmit the electrical signal that opens or closes the doors
to the control valve. When a positive (+) 24 VDC signal is present at the pick-up shoe and a
negative (-) 24 VDC signal is present on the rail, the signal to open the doors is routed through
diodes in the valve’s internal wiring that allow the “open” solenoid to actuate. When the doors are
to be closed, the electrical signal is reversed. The pick-up shoe sees a negative (-) 24 VDC signal
while the rail sees a positive (+) 24 VDC signal which is once again routed through the diodes to
the “close” solenoid.

When the electrical signal is received by either the “open” or “close” solenoid of the control valve as
described above, the following action occurs.

Since these types of electrically operated dump systems have been in use (late 1960’s through
present), regardless of the brand or type of control valve used, all of them have been
solenoid/pilot operated models. Although solenoid/pilot operated valve activation is initiated by an
electrical signal, the actual shifting of the valve element (spool, sliding shoe, etc.) is achieved by
using air pressure. The dump system air reservoir supplies pressure to the inlet port of the
directional control valve. The same air is channeled into an internal pilot passage in the valve that
leads to a seat that is held closed via a spring loaded plunger inside the solenoid on either end of
the valve. When an electrical signal is introduced to either solenoid, the spring loaded plunger is
pulled off of its seat by electro-mechanical force allowing air to fill a pilot chamber and shift the
main valve element. The same plunger that is operated electrically can typically also be operated
mechanically by depressing a manual override button. This allows for manual operation of the
valve to either the “open” or “close” condition when no electrical signal is available.



If residual air pressure is present in the dump reservoir (as little as 15 PSI) and either the manual override is
actuated or the pick-up shoe sees an 2open? signal, the control valve could be shifted to the @pen® condition
without anyone's knowledge. With insufficient pressure to actuate the dump mechanism, the dump cylinder
would not move (typical cylinder operating pressure with the car loaded is 25-35 PSI). Once the valve is
shifted to the 2open® condition, it will stay there until a signal to 2close® is sent to it either manually or
electrically while there is sufficient pressure to shift the valve element back to the 2close® position. During
charging of the train prior to unloading, a valve left in the 2open® position due to some inadvertent action
continues to supply air to the 2open® side of the cylinder. Once the cylinder reaches a pressure that is high
enough to operate the dump mechanism (again 25-35 PSI), the aicking bomb° explodes — the car
prematurely dumps. The inherent danger in this situation is that the train is in motion and could be at speeds
between a crawl to 45 MPH or more which sets the stage for a possible derailment.

The most common cause of premature dumping is vandalism in the form of the 2open® override being
operated while the cars are sitting in a switching yard or on a siding. Sometimes it is untrained personnel
who may actually be found to be pushing the overrides in error. Another way of leaving the valve in the
3open® condition is during staging of cars after dumping has been completed. There have been some
instances of cars that have already been unloaded and closed being reversed and backed into the 2hot rail®
which contacts the shoe with an 2open® signal shifting only the valve with residual air pressure still in the
reservoir. Since this residual pressure is below what's needed to operate the cylinder, the scenario has been
set for a premature dumping to occur when the system is pressurized prior to the next unloading cycle.

If a valve were to be equipped with some sort of a pressure sensing safety device, one of two things would
occur if it were somehow to be inadvertently operated: either there is no action - the system pressure is
below the minimum required for the pressure sensing safety device to allow air to flow to the valve (the valve
does not shift and stays in the 2closed® position) OR pressure is of a sufficient amount to operate the
dumping mechanism - the valve shifts to the 2open® position and the car dumps it's load right where it is
sitting. This pressure sensing device would eliminate any questions as to how or when the valve was
tampered with or inadvertently actuated and eliminates the possibility of derailments caused by premature
dumping as the car would not be in motion.

An external pressure sensing check valve installed between the reservoir and the directional control valve is
not the fix for this situation. Even if installed directly at the valve's inlet port, there would still be a large
volume of air trapped in the valve and base cavities with sufficient pressure to actuate the moving element of
the valve. As residual pressure to the valve falls below what's required to actuate the cylinder, the valve
could still be shifted without any action from the cylinder or dumping mechanism. This factor rules out using
externally mounted devices.

We know from our previous discussion that the valves used in this type of service are solenoid/pilot actuated
and that there is an internal pilot passage feeding the solenoids. Since this passage exists, it could be
equipped with an internal pressure sensing check valve assembly. This safety check assembly would not
allow the solenoid to shift the valve's main element to the @open® position unless the supply pressure to the
valve was sufficient to actuate the cylinder and thus the dumping mechanism. Since the pilot passage in the
valve body contains such a small volume, there would never be enough 2stored® or trapped pressure
downstream of the safety device to allow unwanted movement of the main valve element. This type of
technology would indeed prevent inadvertent operation of the opening circuit without someone's knowledge
of the event and the premature dumping of coal.



Lexair, Inc. has embodied the built-in safety check feature described above as an option for its bottom
dump hopper valve product line. Lexair, Inc. was recently issued U.S. Patent Number 7,093,544 for
valves utilizing this technology. Valves with this feature will not shift to the @open® position unless the
supply pressure at the inlet is a minimum of 45 PSI (more than the required pressure to operate the
dumping mechanism as previously discussed) and are easily identified by the RED end cap found on the
3open® side of the valve. The option is available for any version of the valve that we offer and can easily
and quickly be retro-fitted to any existing Lexair, Inc. valves in service.

Flow Path through Internal Safety Check

Our valve was designed many years ago specifically for use on automatic bottom dump hopper cars of any
type. They have proven themselves to be truly 2RAILROAD TOUGHP? over the years with nearly 45,000
units in service to date. The valves have always featured a magnetic detent that prevents them from
inadvertently shifting due to vibration or mechanical 3G Forces® while the car is in transit. We are the
standard valve of choice for several car manufacturers as well as hundreds of customers. Simplicity of
design insures a long, trouble-free service life. When it's time for service due to age or working conditions,
only simple tools are needed to complete the repair.

In addition to the safety check feature, we can also provide a valve with an integral cover that can be
locked preventing access to the 2open® override by non-authorized personnel.

New coal cars are typically equipped with covers that can be locked. However, once cars are in service for
many years, the original boxes/covers may become damaged and non-functional. We can provide valves
complete with covers as shown above that allow simple, economical bolt-on replacements.
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