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SHUT DOWN APPARATUS AND METHOD FOR 
USE WITH ELECTRO-PNEUMATIC 

CONTROLLERS 

FIELD OF THE DISCLOSURE 

[0001] The present disclosure relates generally to electro 
pneumatic controllers and, more speci?cally, to a shut doWn 
apparatus and method that may be used With electro-pneu 
matic controllers. 

BACKGROUND 

[0002] Process control plants or systems typically include 
numerous valves, pumps, dampers, boilers, as Well many 
other types of Well-knoWn process control devices or opera 
tors. In modem process control systems most, if not all, of 
the process control devices or operators are instrumented 
With electronic monitoring (e.g., temperature sensors, pres 
sure sensors, position sensors, etc.) and electronic control 
devices (e.g., programmable controllers, analog control cir 
cuits, etc.) to coordinate the activities of the process control 
devices or operators to carry out one or more process control 
routines. 

[0003] For purposes of safety, cost efficiency and reliabil 
ity, many process control devices are pneumatically actuated 
using Well-knoWn diaphragm type or piston type pneumatic 
actuators. Typically, pneumatic actuators are coupled to 
process control devices either directly or via one or more 
mechanical linkages. Additionally, the pneumatic actuators 
are typically coupled to the overall process control system 
via an electro-pneumatic controller. Electro-pneumatic con 
trollers are usually con?gured to receive one or more control 
signals (e.g., 4-20 milliamps (mA), 0-10 volts direct current 
(VDC), digital commands, etc.) and to convert these control 
signals into a pressure provided to the pneumatic actuator to 
cause a desired operation of the process control device. For 
example, if a process control routine requires a pneumati 
cally actuated, normally closed stroke-type valve to pass a 
greater volume of a process ?uid, the magnitude of the 
control signal applied to an electro-pneumatic controller 
associated With the valve may be increased (e.g., from 10 
mA to 15 mA in the case Where the electro-pneumatic 
controller is con?gured to receive a 4-20 mA control signal). 
In turn, the output pressure provided by the electro-pneu 
matic controller to the pneumatic actuator coupled to the 
valve at least partially increases to stroke the valve toWard 
a full open condition. 

[0004] In some industrial process control systems such as, 
for example, oil and gas processing systems, safety is 
critically important. The leaking or other uncontrolled dis 
charge of potentially toxic or ?ammable chemicals, gasses 
and the like presents signi?cant risks for plant personnel and 
equipment. As a result, many industrial installations utiliZe 
safety shutdoWn systems in addition to the process control 
systems. These safety systems usually include valves and 
other control devices that have been con?gured to provide a 
shut doWn mode of operation (e.g., in an emergency situa 
tion) in Which the process is forced to a knoWn safe control 
condition. For example, emergency shut doWn valves, emer 
gency bloW doWn valves, emergency venting valves, emer 
gency isolation valves, critical on/off valves, etc. may be 
used to provide a desired level of safety Within industrial 
process control plants. 
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[0005] The electro-pneumatic controllers used With many 
modem pneumatically actuated process control devices are 
often implemented using relatively complex digital control 
circuits. For instance, these digital control circuits may be 
implemented using a microcontroller, or any other type of 
processor, that executes machine readable instructions, 
code, ?rmWare, softWare, etc. to control the operation of the 
process control device With Which it is associated. 

[0006] Reliance on proper execution of the softWare and 
operation of the associated complex digital circuitry to 
execute safety-related shut doWn operations is undesirable 
because safety certi?cation of such softWare and digital 
circuitry is relatively expensive and time consuming. Addi 
tionally, due to the inherent complexity of softWare/proces 
sor controlled safety operations, the expected failure rate of 
a process control or safety shutdoWn device that uses such 
safety operations may be unacceptably high for many appli 
cations. 

[0007] To provide a suitably reliable shut doWn operation 
When using pneumatically actuated process control or safety 
shutdoWn devices, some control equipment manufacturers 
recommend using a redundant instrument such as, for 
example, a solenoid actuated venting valve connected to the 
pressure output of the electro-pneumatic controller (i.e., the 
input of the pneumatic actuator coupled to the process 
control device). In this manner, When a shutdoWn of the 
process control or emergency shutdoWn device is needed, a 
shut doWn signal may be applied (e.g., via the application or 
removal of poWer) to the solenoid of the venting valve, 
thereby venting the pneumatic actuator to atmosphere caus 
ing the actuator to drive the emergency shutdoWn device to 
a knoWn safe condition (e.g., a Zero stroke condition in 
Which the valve is fully closed, fully open, etc.) While the 
use of redundant safety or failsafe instrumentation such as 
the above-described venting valve can provide a suitably 
reliable shut doWn, the costs associated With such solenoid 
actuated valves and the costs incurred in ?eld installing (e. g., 
mounting, Wiring, etc.) are relatively high. 
[0008] Additionally or alternatively, some electro-pneu 
matic controllers are con?gured to provide a shut doWn or 
failsafe mode of operation in response to a removal of 
poWer. This is a relatively reliable approach because the 
softWare and complex digital circuitry cannot malfunction to 
prevent the removal of poWer to the electro-pneumatic 
devices Within the electro-pneumatic controller. HoWever, 
reliance on a removal of poWer to the electro-pneumatic 
controller to carry out a shut doWn or failsafe operation may 
be disadvantageous because once poWer is removed the 
electro-pneumatic controller is typically unable to commu 
nicate With and to provide operational or other status or 
control feedback information to the overall process control 
or emergency shutdoWn system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1 is a block diagram of an example electro 
pneumatic control system. 
[0010] FIG. 2 is a detailed block diagram of an example 
of an electro-pneumatic controller having an integral shut 
doWn apparatus that may be used With the system of FIG. 

[0011] FIGS. 3 and 4 are schematic representations of 
example circuits that may be used to implement the shut 
doWn unit and shut doWn selector of FIG. 2. 
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[0012] FIG. 5 is an example processor system that may be 
used to implement the control unit of FIG. 2. 

SUMMARY 

[0013] In one example embodiment, a shut doWn unit for 
use With an electro-pneumatic controller includes an elec 
tronic sWitch con?gured to receive a ?rst signal from a 
control unit of the electro-pneumatic controller and to con 
vey the ?rst signal to an electro-pneumatic transducer of the 
electro-pneumatic controller. Additionally, the electronic 
sWitch is further con?gured to receive a second signal 
associated With a control signal input and to cause the 
electronic sWitch to prevent the conveyance of the ?rst 
signal to the electro-pneumatic transducer. 

[0014] In another example embodiment, an electro-pneu 
matic controller includes an electro-pneumatic transducer 
and a shut doWn unit operatively coupled to the electro 
pneumatic transducer. The shut doWn unit may be con?g 
ured to respond to a signal received by the electro-pneumatic 
controller and to cause the electro-pneumatic transducer to 
provide a pressure output associated With a shut-doWn 
condition When the magnitude of the signal crosses a thresh 
old value. 

DETAILED DESCRIPTION 

[0015] The example electro-pneumatic controller shut 
doWn apparatus and method described herein provide a ?eld 
selectable (e.g., enable/disable) shut doWn unit that auto 
matically causes the output pressure of the electro-pneu 
matic controller to go to a fail-safe or knoWn safe pressure 
(e.g., Zero pounds per square inch). More speci?cally, in 
response to detecting that a control signal (e.g., a set-point 
signal) provided to the electro-pneumatic controller has 
exceeded or fallen beloW a predetermined threshold, the shut 
doWn unit may remove or augment an input signal to an 
electro-pneumatic transducer Within the electro-pneumatic 
controller to cause the output pressure of the electro-pneu 
matic controller to change, Which causes the actuator and the 
process control or emergency shutdoWn device (e.g., a 
valve) coupled to the actuator, to go to a desired shut-doWn, 
failsafe, or knoWn safe condition. 

[0016] In the examples described herein, the electro-pneu 
matic controller includes a shut doWn selector that enables 
the operation of the shut doWn unit to be enabled or disabled 
prior to, during or after ?eld installation of the electro 
pneumatic controller. In addition, as described in greater 
detail beloW, in the case Where the shut doWn unit is enabled 
to cause a shut doWn of the electro-pneumatic controller, the 
shut doWn unit does not disable the communication func 
tions of the electro-pneumatic controller. As a result, in 
contrast to some knoWn devices that require a complete 
removal of poWer and, thus, a loss of communication 
capability, the overall process control or emergency shut 
doWn system can communicate With the example electro 
pneumatic controller to con?rm that a shut doWn operation 
has been successfully completed in response to a shut doWn 
command. 

[0017] Further, the example shut doWn apparatus and 
method described herein do not interfere or augment the 
normal operating functions of the electro-pneumatic con 
troller. For instance, diagnostic activities such as, for 
example, partial stroke testing of process devices used in 
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safety-related applications are not affected by an enabled 
shut doWn unit that has not detected a control signal level 
requiring a shut doWn operation. Still further, the example 
shut doWn apparatus and method described herein operate 
independently from the control unit Within the electro 
pneumatic controller and, thus, eliminate the need to certify 
the operations or to consider the complex failure mecha 
nisms that are often associated With the control unit elec 
tronics. Additionally, the example shut doWn unit and shut 
doWn selector associated With the example shut doWn appa 
ratus and method described herein are integrated Within the 
electro-pneumatic controller, thereby eliminating the addi 
tional costs that are typically associated With having to ?eld 
install solenoid actuated exhaust valves and the like as 
described above. 

[0018] NoW turning to FIG. 1, a block diagram of a knoWn 
example electro-pneumatic control system 100 is shoWn. 
The electro-pneumatic control system 100 may be part of a 
process control or emergency shutdoWn system (not shoWn) 
that implements an industrial processing application, a com 
mercial application, or any other desired application. For 
example, the system 100 may be part of an industrial process 
control or emergency shutdoWn system that processes oil, 
gas, chemicals or the like. As shoWn in FIG. 1, the system 
100 includes an electro-pneumatic controller 102 that 
receives poWer and control signals via connections or ter 
minations 104. In general, the electro-pneumatic controller 
102 receives one or more control signals such as, for 
example, a 4-20 mA signal, a 0-10 VDC signal, and/or 
digital commands, etc. The control signals may be used by 
the electro-pneumatic controller 102 as a set point to control 
its output pressure and/or the operation condition (e.g., the 
position) of a process control or emergency shutdoWn device 
106 (Which is depicted by Way of example to be a valve). 

[0019] In some examples, poWer and control signals may 
share one or more lines or Wires coupled to the terminations 
104. For instance, in the case Where the control signal is a 
4-20 mA signal, the 4-20 mA control signal may also 
provide poWer to the electro-pneumatic controller 102. In 
other examples, the control signal may, for example, be a 
0-10 VDC signal and separate poWer Wires or lines (e.g., 24 
VDC or 24 volts alternating current (VAC)) may be provided 
to the electro-pneumatic controller 102. In still other cases, 
the poWer and/or control signals may share Wires or line With 
digital data signals. For example, in the case Where the 
control signal is a 4-20 mA signal, a digital data communi 
cation protocol such as, for example, the Well-knoWn High 
Way Addressable Remote Transducer (HART) protocol may 
be used to communicate With the electro-pneumatic control 
ler 102. Such digital communications may be used by the 
overall process control or emergency shutdoWn system to 
Which the system 100 is coupled to retrieve identi?cation 
information, operation status information and the like from 
the electro-pneumatic controller 102. Alternatively or addi 
tionally, the digital communications may be used to control 
or command the electro-pneumatic transducer 102 to per 
form one or more control functions. 

[0020] The terminations 104 may be screW terminals, 
insulation displacement connectors, pigtail connections, or 
any other type or combination of suitable electrical connec 
tions. Of course, the terminations 104 may be replaced or 
supplemented With one or more Wireless communication 
links. For example, the electro-pneumatic controller 102 
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may include one or more Wireless transceiver units (not 
shown) to enable the electro-pneumatic controller 102 to 
exchange control information (set-point(s), operational sta 
tus information, etc.) With the overall process control or 
emergency shutdoWn system. In the case Where one or more 
Wireless transceivers are used by the electro-pneumatic 
transducer 102, poWer may be supplied to the electro 
pneumatic transducer via, for example, Wires to a local or 
remote poWer supply. 

[0021] As is depicted in the example system 100 of FIG. 
1, the output pressure of the electro-pneumatic controller 
102 is provided to a pneumatic actuator 108 coupled to the 
process control operator or device 106. Although the process 
control operator or device 106 is depicted as being a valve, 
other devices or operators could be used instead (e.g., a 
damper). The pneumatic actuator 108 may be directly 
coupled to the device 106 or, alternatively, may be coupled 
to the device 106 via linkages or the like. For example, in the 
case Where the process control device 106 is a stroke type 
valve, an output shaft of the pneumatic actuator 108 may be 
directly coupled to a control shaft of the device 106. 

[0022] Under normal operating conditions, a position 
detector or sensor 110 may be used to provide a position 
feedback signal 112 to the electro-pneumatic controller 102. 
If provided, the position feedback signal 112 may be used by 
the electro-pneumatic controller 102 to vary its output 
pressure to precisely control the position of the process 
control or emergency shutdoWn device 106 (e.g., the per 
centage a valve is open/closed). The position sensor 110 may 
be implemented using any suitable sensor such as, for 
example, a hall-effect sensor, a linear voltage displacement 
transformer, a potentiometer, etc. 

[0023] As is also shoWn in the example system 100 of 
FIG. 1, a shut doWn or exhaust valve 114 interposes betWeen 
the output pressure provided by the electro-pneumatic con 
troller 102 and the actuator 108 and, in response to a shut 
doWn signal 116, vents the actuator 108 via an exhaust port 
118 to atmosphere to cause the actuator 108 to stroke the 
process control device 106 to a knoWn safe condition. As is 
knoWn, the exhaust valve 110 may be implemented using a 
solenoid actuated three-Way valve that receives a 24 VDC or 
24 VAC shut doWn signal 112. HoWever, as noted above, the 
additional costs associated With ?eld installing the exhaust 
valve 114 may be objectionable in many applications. 

[0024] Those of ordinary skill in the art Will also recogniZe 
that While the electro-pneumatic controller 102 shoWn in 
FIG. 1 is depicted as having a single output pressure for use 
With a single-acting type actuator (e.g., the actuator 108), a 
pneumatic controller having tWo pressure outputs for use in 
a dual-acting application could be used as Well. For 
example, one commercially available dual acting electro 
pneumatic controller is the DVC6000 series digital valve 
controller manufactured by Fisher Controls International, 
Inc. of MarshalltoWn, IoWa. 

[0025] FIG. 2 is a detailed block diagram of an example 
of an electro-pneumatic controller 200 having an integral 
shut doWn apparatus that may be used With the system 100 
of FIG. 1 (e.g., in place of the electro-pneumatic controller 
102). The example electro-pneumatic controller 200 
includes a control unit 202, an electro-pneumatic transducer 
204 and a pneumatic relay 206, all of Which are generally 
Well-knoWn structures. HoWever, in contrast to knoWn elec 
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tro-pneumatic controllers 200, the electro-pneumatic con 
troller 200 includes a shut doWn unit 208 that interposes 
betWeen the control unit 202 and the electro-pneumatic 
transducer 204 and further includes a shut doWn selector 
210. 

[0026] In general, the control unit 202 receives one or 
more control signals (e.g., a 4-20 mA control signal) from 
the overall process control or emergency shutdoWn system 
to Which it is communicatively coupled and provides a 
control signal 212 to the electro-pneumatic transducer 204 to 
achieve a desired output pressure and/or a desired control 
position of the process control device (e.g., the device 106 
of FIG. 1) to Which it is operatively coupled. The control 
unit 202 may be implemented using a processor-based 
system (e.g., the system 500 described beloW in connection 
With FIG. 5), discrete digital logic circuits, application 
speci?c integrated circuits, analog circuitry, or any combi 
nation thereof. In a case Where a processor-based system is 
used to implement the control unit 202, the control unit 202 
may execute machine readable instructions, ?rmWare, soft 
Ware, etc. stored on a memory (not shoWn) Within the control 
unit to perform its control functions. 

[0027] The electro-pneumatic transducer 204 may be a 
current-to-pressure type of transducer, in Which case the 
control signal 212 is a current that is varied by the control 
unit 202 to achieve a desired condition (e.g., position) at the 
process control device 106 (FIG. 1). Alternatively, the 
electro-pneumatic transducer 204 may be a voltage-to-pres 
sure type of transducer, in Which case the control signal 212 
is a voltage that varies to control the process control device 
106 (FIG. 1). The pneumatic relay 206 converts a relatively 
loW output capacity (i.e., low flow rate) pressure output 214 
into a relatively high capacity output pressure for controlling 
an actuator (e.g., the actuator 108 of FIG. 1). As depicted in 
FIG. 2, the electro-pneumatic transducer 204 may receive 
an output pressure feedback signal 216 to provide a more 
accurate closed-loop control over the output pressure of the 
electro-pneumatic controller 200. 

[0028] The shut doWn unit 208 interposes betWeen the 
control signal 212 and the electro-pneumatic transducer 204 
and receives a signal 218 that is at least representative of the 
control signal input (e.g., the 4-20 mA control or set-point 
signal input) to the electro-pneumatic controller 200. As 
described in greater detail beloW in connection With FIGS. 
3 and 4, the shut doWn selector 210 is operatively coupled 
to the shut doWn unit 208 to permit the selective enablement/ 
disablement of the shut doWn unit 208. 

[0029] In a case Where the shut doWn selector 210 has 
been set to disable the shut doWn unit 208, the control unit 
202 receives a set-point or control signal(s) from the process 
control system to Which it is communicatively coupled and 
outputs the control signal 212 to vary the output pressure 
214 of the electro-pneumatic transducer 204 to achieve a 
desired condition (e.g., a percentage open/closed) at the 
process control device 106 (FIG. 1). In this case, the shut 
doWn unit 208 is completely transparent to the operation of 
the electro-pneumatic controller 200 and, thus, does not 
affect the operation of the electro-pneumatic controller 200, 
regardless of the magnitude of the control signal(s) input to 
the electro-pneumatic controller 200. 

[0030] In a case Where the shut doWn selector 210 has 
been set to enable the operation of the shut doWn unit 208, 
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the electro-pneumatic controller 200 may vary its output 
pressure based on the changes in the magnitude of the 
control signal(s) it receives When the control signal magni 
tude is above or beloW a predetermined threshold value. In 
other Words, the electro-pneumatic controller 200 may oper 
ate in the usual manner (i.e., vary its output pressure (e.g., 
in a proportional manner) in accordance With changes in the 
control signal(s) it receives. HoWever, When the control 
signal received by the electro-pneumatic controller 200 
crosses the predetermined threshold (e.g., falls beloW the 
predetermined threshold value), the shut doWn unit 208 may 
interrupt or otherWise prevent the control unit signal 212 
from reaching the electro-pneumatic transducer 204. For 
eXample the shut doWn unit 208 may open a circuit path, 
short a circuit path, apply a predetermined shut doWn 
voltage or current, etc. to the electro-pneumatic transducer 
204 to cause the electro-pneumatic transducer 204 to drive 
the pressure 214 and, thus, the output pressure of the 
controller 200 via the relay 206, to a shut doWn pressure 
(e.g., substantially Zero pounds per square inch gauge). 

[0031] In one particularly useful application, the shut 
doWn selector 210 is set to enable the shut doWn unit 208 and 
the electro-pneumatic controller 200 is used to control a 
process control device (e.g., the device 106 of FIG. 1) for 
use as an emergency shut doWn device. In particular, in the 
case Where the process control device 106 is an emergency 
isolation valve and the electro-pneumatic controller 200 is 
con?gured to receive a 4-20 mA control signal, under 
non-emergency conditions a 20 mA signal may be continu 
ously applied to the controller 200 to maintain the valve in 
a full open condition. The predetermined threshold used by 
the shut doWn unit 208 may be set at about 12 mA so that, 
upon detection of an emergency condition, the process 
control system (not shoWn) may reduce the control signal to 
Well beloW 12 mA (e.g., to 4 mA), thereby causing the shut 
doWn unit 208 to prevent the signal 212 from reaching the 
electro-pneumatic transducer 204. As a result, the output 
pressure of the electro-pneumatic transducer 204 may be 
reduce to substantially near Zero and, thus, the output 
pressure of the controller 200 may also be reduced to 
substantially near Zero to close the valve 106. 

[0032] Above the predetermined threshold (e.g., above 12 
mA), When the shut doWn unit 208 is enabled, the electro 
pneumatic transducer 200 is responsive to changes in the 
control signal so that the output pressure varies in proportion 
to the change in the control signal. As a result, Well-known 
live reliability tests such as, for eXample, partial stroke tests 
can be performed to determine that the controller 200 and 
the process control device to Which it is coupled (e.g., the 
device 106 of FIG. 1) is operational. In addition, because the 
shut doWn unit 208 enables the electro-pneumatic controller 
200 to perform a shut doWn operation Without having to 
remove its source of poWer (as is the case With many knoWn 
electro-pneumatic controllers), the control unit 202 may 
communicate the status (e.g., a successful shut doWn) of the 
process device coupled to the controller 200 to the overall 
process control system. Still further, the integral shut doWn 
unit 208 eliminates the costs associated With ?eld mounting 
an additional safety device (e.g., a solenoid actuated venting 
valve) to vent the process control device coupled to the 
controller 200 in response to an emergency condition. 

[0033] FIGS. 3 and 4 are schematic representations of 
eXample circuits 300 and 400 that may be used to implement 
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the shut doWn unit 208 and shut doWn selector 210 of FIG. 
2. As shoWn, the circuits 300 and 400 may include a 
comparator 302, the shut doWn selector 210, a resistor 304 
and an electronic sWitch 306. The electronic sWitch 306 is 
depicted as being a metal oXide semiconductor ?eld effect 
transistor (MOSFET). HoWever, any other suitable sWitch 
ing device such as, for eXample, a bipolar junction transistor 
(BJT), a ?eld effect transistor (FET), an insulated gate 
bipolar junction transistor (IGBT), an electromechanical 
relay, or any other suitable sWitching mechanism could be 
used instead. Likewise, although the shut doWn selector 210 
is depicted as being a single pole single throW sWitch, other 
devices such as, for eXample, one or more removable Wires, 
jumpers or circuit traces, a header and jumper combination, 
etc. could be used instead. As can be seen in FIG. 3, a closed 
condition (e.g., a closed circuit condition) of the shut doWn 
selector 210 enables the circuit 300 for shut doWn operation. 
In FIG. 4, an open condition of the shut doWn selector 210 
enables the circuit 400 for shut doWn operation. 

[0034] As depicted in the eXample circuits 300 and 400, 
the non-inverting input of the comparator 302 is coupled to 
a reference voltage (Vref) and the inverting input is coupled 
to a voltage (Vcontrol) representative of the control signal 
provided to the controller 200 via the process control 
system. The reference voltage Vref is preferably selected so 
that it corresponds to a desired threshold value of the control 
signal (e.g., 12 mA as described above in connection With 
the eXample of FIG. 2). Thus, in a case Where the controller 
200 (FIG. 2) is used in an emergency shut doWn application, 
the control signal and, thus, Vcontrol, is normally at its 
highest (or loWest) value. For eXample, the control signal 
may be held at 20 mA, in Which case Vcontrol Will be held 
at its maXimum value, Which is greater than Vref. As a result, 
under non-emergency conditions (With Vcontrol at its maXi 
mum value), the output of the comparator 302 is at a logical 
loW condition (e.g., substantially near to or equal to its loWer 
supply voltage, Which may be a ground reference). A logical 
loW output by the comparator 302 drives the sWitch 306 to 
a conducting condition in Which the signal 212 from the 
control unit 202 is passed to the electro-pneumatic trans 
ducer 204. 

[0035] In an emergency condition, the process control 
system may reduce the control signal applied to the electro 
pneumatic controller 200 to a loW or its loWest possible 
value (e.g., 4 mA), Which causes the voltage Vcontrol to fall 
beloW the reference voltage Vref. As a result, the output of 
the comparator 302 transitions to a logical high output (e.g., 
its highest output voltage) to turn off the electronic sWitch 
306, thereby preventing the signal 212 from being applied to 
the electro-pneumatic transducer 204. 

[0036] As is depicted in the examples of FIGS. 3 and 4, 
the shut doWn selector 210 may be used in series connection 
(FIG. 3) With a sWitching control terminal (e.g., a gate) of 
the electronic sWitch 306, may be placed across tWo termi 
nals (FIG. 4), or in any other suitable con?guration to 
provide the ability to enable/disable the operation of the shut 
doWn unit 208. 

[0037] FIG. 5 is an eXample processor system 500 that 
may be used to implement the control unit 202 of FIG. 2. As 
shoWn in FIG. 5, the processor system 500 includes a 
processor 512 that is coupled to an interconnection bus or 
netWork 514. The processor 512 may be any suitable pro 
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cessor, processing unit or microprocessor such as, for 
example, a processor from the Intel Itanium® family, Intel 
X-Scale® family, the Intel Pentium® family, etc. Although 
not shoWn in FIG. 5, the system 500 may be a multi 
processor system and, thus, may include one or more 
additional processors that are identical or similar to the 
processor 512 and Which are coupled to the interconnection 
bus or netWork 514. 

[0038] The processor 512 of FIG. 5 is coupled to a chipset 
518, Which includes a memory controller 520 and an input/ 
output (I/O) controller 522. As is Well knoWn, a chipset 
typically provides I/O and memory management functions 
as Well as a plurality of general purpose and/or special 
purpose registers, timers, etc. that are accessible or used by 
one or more processors coupled to the chipset. The memory 
controller 520 performs functions that enable the processor 
512 (or processors if there are multiple processors) to access 
a system memory 524, Which may include any desired type 
of volatile memory such as, for eXample, static random 
access memory (SRAM), dynamic random access memory 
(DRAM), etc. The U0 controller 522 performs functions 
that enable the processor 512 to communicate With periph 
eral input/output (I/O) devices 526 and 528 via an I/O bus 
530. The I/O devices 526 and 528 may be any desired type 
of I/O device such as, for eXample, a keyboard or keypad, a 
video display or monitor, etc. While the memory controller 
520 and the I/O controller 522 are depicted in FIG. 5 as 
separate functional blocks Within the chipset 128, the func 
tions performed by these blocks may be integrated Within a 
single semiconductor circuit or may be implemented using 
tWo or more separate integrated circuits. 

[0039] Although certain methods and apparatus have been 
described herein, the scope of coverage of this patent is not 
limited thereto. To the contrary, this patent covers all 
embodiments fairly falling Within the scope of the appended 
claims either literally or under the doctrine of equivalents. 

What is claimed is: 

1. A shut doWn unit for use With an electro-pneumatic 
controller, comprising: 

an electronic sWitch con?gured to receive a ?rst signal 
from a control unit of the electro-pneumatic controller 
and to convey the ?rst signal to an electro-pneumatic 
transducer of the electro-pneumatic controller, Wherein 
the electronic sWitch is further con?gured to receive a 
second signal associated With a control signal input and 
to cause the electronic sWitch to prevent the convey 
ance of the ?rst signal to the electro-pneumatic trans 
ducer. 

2. A shut doWn unit as de?ned in claim 1, Wherein the 
electronic sWitch includes one of a transistor and a relay. 

3. A shut doWn unit as de?ned in claim 2, Wherein the 
transistor includes a gate terminal that is responsive to the 
second signal. 

4. A shut doWn unit as de?ned in claim 1, further 
comprising a comparator con?gured to compare the second 
signal to a reference voltage and to prevent the conveyance 
of the ?rst signal to the electro-pneumatic transducer based 
on the comparison. 

May 26, 2005 

5. An electro-pneumatic controller, comprising: 

an electro-pneumatic transducer; and 

a shut doWn unit operatively coupled to the electro 
pneumatic transducer and con?gured to respond to a 
signal received by the electro-pneumatic controller and 
to cause the electro-pneumatic transducer to provide a 
pressure output associated With a shut-doWn condition 
When the magnitude of the signal crosses a threshold 
value. 

6. An electro-pneumatic controller as de?ned in claim 5, 
Wherein the shut doWn unit includes a comparator con?g 
ured to compare the signal received by the electro-pneu 
matic controller to the threshold value and based on the 
comparison vary a condition of the shut doWn unit to cause 
the electro-pneumatic transducer to provide the pressure 
output associated With the shut-doWn condition. 

7. An electro-pneumatic controller as de?ned in claim 5, 
Wherein the shut doWn unit includes a sWitch con?gured to 
respond to the signal provided to the electro-pneumatic 
controller to cause the electro-pneumatic controller to pro 
vide the output pressure associated With the shut-doWn 
condition. 

8. An electro-pneumatic controller as de?ned in claim 7, 
Wherein the sWitch includes one of a transistor and a relay. 

9. An electro-pneumatic controller as de?ned in claim 5, 
further comprising a selector con?gured to selectively 
enable the operation of the shut doWn unit. 

10. An electro-pneumatic controller as de?ned in claim 9, 
Wherein the selector includes a manually actuated sWitch. 

11. An electro-pneumatic controller, comprising: 

a control unit; 

a shut doWn unit communicatively coupled to the control 
unit; and 

an electro-pneumatic transducer communicatively 
coupled to the shut doWn unit, Wherein the shut doWn 
unit is con?gured to cause an output pressure of the 
electro-pneumatic transducer to be at a pressure asso 
ciated With a shut-doWn condition in response to a 
value of a control signal received by the electro 
pneumatic controller. 

12. An electro-pneumatic controller as de?ned in claim 
11, Wherein the shut doWn unit includes a comparator and an 
electronic sWitch operatively coupled to the comparator. 

13. An electro-pneumatic controller as de?ned in claim 
12, Wherein the electronic sWitch includes one of a transistor 
and a relay. 

14. An electro-pneumatic controller as de?ned in claim 
11, further comprising a shut doWn selector operatively 
coupled to the shut doWn unit and con?gured to selectively 
enable the operation of the shut doWn unit. 

15. A method of shutting doWn a pneumatically actuated 
device, comprising: 

comparing a control signal received by an electro-pneu 
matic controller to a predetermined value; 

interrupting a signal provided by a control unit of the 
electro-pneumatic controller to an electro-pneumatic 
transducer; 

changing an output pressure provided by the electro 
pneumatic controller in response to interruption of the 
signal to cause the shut doWn of the pneumatically 
actuated device. 
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16. Arnethod as de?ned in claim 15, wherein interrupting 
the signal provided by the control unit to the electro 
pneurnatic transducer includes opening an electrical path 
betWeen the control unit and the electro-pneurnatic trans 
ducer. 

17. Arnethod as de?ned in claim 15, Wherein interrupting 
the signal provided by the control unit to the electro 
pneurnatic transducer includes interrupting the signal only if 
a shut doWn selector has been set to an enabling condition. 
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18. Arnethod as de?ned in claim 15, Wherein changing the 
output pressure provided by the electro-pneurnatic controller 
includes reducing the output pressure to a substantially Zero 
pressure. 

19. A method as de?ned in claim 15, Wherein the pneu 
rnatically actuated device includes one of a valve and a 
damper. 


