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voltage divider means connected between the input and output lines and
having a movable This invention relates to position transmitters  contact
mechanically engaged or engageable for generating signal corresponding to
the posi-  with the movable member of the actuator tion of a movable member
and, more particu-    5    device for carrying a voltage which varies with
larly,  control systems incorporating such      motion of the movable
member, [err]                                            a zero adjust
amplifier having an input con- Several methods have been proposed in the
nected to the movable contact for receiving the past for determining the
position of an actuated  voltage carried by the movable contact, the zero
device such as a piston or mechanical drive   10   adjust amplifier having
an output and being unit. These methods involve sensing the posi-
connected to influence a current on the output tion of an element of the
actuator device and     line, and the zero adjust amplifier also having
transmitting this position back to a system con-  an adjustable input, the
movable contact being troller for controlling the device. One of the
movable to a zero position corresponding to a more basic methods utilises a
variable resistive   15   zero position of the movable member and the
element, such as a slide wire or potentiometer.   adjustable input being
adjusted or adjustable to The variable resistive element has a constant
apply a low selected current signal to the output voltage applied to it and
its slider or wiper is  line which is indicative of a zero position of the
linked mechanically to the actuator device. By    movable member, moving
the slider, a variable voltage is genera-   20  a span adjust amplifier
having an input con- ted between the wiper and one side of the
nected to an output of the zero adjust amplifier, resistive element. This
variable voltage corre-   the span adjust amplifier having an output and
[err] to the position of the device. The vari-   being connected to
influence a current on the able voltage is transmitted to the system con-
output line, the span adjust amplifier also troller.
25   having an adjustable input. the movable contact A more sophisticated
method utilizes a so-       being movable to a maximum position corre-
called linear variable differential transformer   sponding to a maximum
position of the mov- (LVDT) or rotary variable differential transformer
able member and the adjustable input of the (RVDT) as a position sensing
element. Interface   span adjust amplifier being adjusted or adjust-
circuitry converts a variable signal of the LVDT   30   able to apply a
high selected current signal to or RVDT to a corresponding current signal,
the output line which is indicative of the maxi- which is normally a 4-20
mA signal. This signal    mum position of the movable member, and is
transmitted to the system controller.            a voltage-to-current stage
connected between A potentiometer has also been used as a post-   the input
and output lines and connected to the ion sensing element with interface
circuitry pro-   35   output of the span adjust amplifier for convert-
viding the variable current signal.               ing a voltage signal from
the span adjust ampli- US Patent No. US-A-3 482 588 discloses a
fier to a current signal on the output line. control system comprising:
The movable contact of the voltage divide an electro-pneumatic converter
having pneu-      means (e.g. in the form of a potentiometer) matic means
for providing a variable pneumatic   40   carries a voltage that varies
with movement of signal;                                           the
contact and thus with movement of the a power supply;
movable member of the actuator device. (The a system controller connected
to the power       actuator device may be a positioning device in a supply
and connected to the electro-pneumatic     positioner). To set up the
system, the movable converter for controlling the converter; and  45
member of the actuator device is moved to its a position transmitter
connected to a movable   zero or starting position. This simultaneously
member for generating a signal corresponding      moves the movable contact
to a zero position. to the position of the movable member.             Once
at this zero position, the adjustable input The present invention provides
a control         of the zero adjust amplifier is moved until a low system
as just defined, characterised in that:  so   selected signal has been
applied to the output the system comprises an actuator device, said   line.
(This is generally, for example, a 4 mA movable member being a movable
member of          signal for a 4-20 mA signal line). The movable the
actuator device;                               member of the actuator
device is then moved to an input line of the position transmitter is    its
maximum position, thus moving the movable connected to one terminal of the
power supply;    55   contact to a maximum position and the output an
output line of the position transmitter is   signal of the span adjust
amplifier is changed, connected to another terminal of the power
using the adjustable input of this amplifier, to supply via the system
controller, which has a     apply a selected high signal to the output
line. resistive load;                                   (This is generally,
for example, a 20 mA signal). the electro-pneumatic converter is connected
60   In use, the voltage-to-current stage converts the to receive power
from the system controller and   variable voltage to a variable current
applied to is connected to apply said variable pneumatic     the output
line. The voltage-to-current stage signal to the actuator device for
controlling the  may be formed by a transistor having a base actuator
device; and                              controlled by an amplifier which
amplifies the the position transmitter comprises:        65   signal
representing a difference between a 



2    3              EP 4174748 B1                      4 resistance on the
input line and the output of the  voltages together leads to the result
that the span adjust amplifier.                            power supply 10
must provide 24 volts dc to the A preferred embodiment of the invention
input 18. described hereinbelow provides a cost-effective,    The circuit
includes signal diodes 32,34, and 36 reliable method of sensing and
transmitting the    5    which are used to protect against reverse
polarity, position of the movable member of the actuating   i.e. accidental
reversal of the power supply con- device. Virtually non-interacting zero
and span or  nections. A current regulator 38, also in the form full scale
adjustment is provided, for ease of    of a diode, prevents the circuitry
from consuming calibration. The position transmitter readily pro-  more
than 4 mA. This keeps an incorrect current vides for calibration between a
zero position and   10   signal from being generated. A power supply for a
maximum  position of the actuator device        the circuitry is produced
by a Zener diode 40 actuated by the converter.
(Figure 1A) which is nominally 6.4 volts dc. The preferred position
transmitter is simple in   The position sensing element formed by the
design, rugged in construction and economical to  potentiometer 30 which is
mechanically coupled manufacture.                                 is  to
the mechanical feedback shaft 25 is, for The invention will now be further
described, by  example, a 2 kilohm potentiometer. A 1.2 V way of
illustrative and non-limiting example, with  (nominal) Zener diode 42 is
connected across the reference to the accompanying drawings, in
potentiometer 30, that is between the input line 12 which:
and the output line 16. This is to provide immun- Figures 1A and 1B
together form a schematic   20   ity against power supply variation
effects. Two diagram  of a control system  embodying the       2.32 kilohm
resistors 44 and 46 are used in the invention;
input and output lines 12 and 16, respectively, as Figure 2 is a block
diagram illustrating a posi-  voltage dividers. They act also as current
limiters tioner embodying the invention; and               for the Zener
diode 42 and the potentiometer 30. Figure 3 is a stylised representation of
an   25  The wiper 28 of the potentiometer 30 provides electro-pneumatic
converter of a system embody-   an input to a buffer amplifier 48 which has
a ing the invention.                                variable voltage output
that is connected to a Figure 1A and 1B represent the circuit of a
zero-adjust amplifier 50. The zero-adjust amplifier control system
incorporating a position transmit-  50 uses a variable offset (or bias)
voltage pro- ter 8 which utilises power from a dc power supply   30   duced
by a 50 kilohm potentiometer 52. The 10. The power supply 10 has a positive
pole or    potentiometer 52 is connected across the input terminal which is
connected to an input line 12   and output lines 12 and 16 and is used to
trim the and a negative pole or terminal which is con-     output of the
zero adjusting amplifier 50 such that nected, through a system controller
14, to an     a 4 mA current signal is produced at the output output line
16. The input line 12 terminates at an   35   20. The range of the offset
voltage is such that the input or input terminal 18 and the output line 16
wiper 28 (of the potentiometer 30) can be set at terminates at an output or
output terminal 20.    almost any resistive value and a 4 mA signal can The
system controller 14 includes a load resis-  still be produced at the
output 20. tor shown as [err] and controls an actuator or      A "zero
value" is established by setting the actuator device 22. The actuator 22
includes a   40   potentiometer wiper 28 at a minimum value movable member
which is schematically shown       which corresponds to a "zero position"
of the at 24. The movable member 24 of the actuator      movable member 24
in the actuator device 22. device 22 is connected over a mechanical feed-
Once this is done, the potentiometer 52 is back shaft 25 shown
schematically in a box in     adjusted so that the voltage output from the
Figure 1A. This is mechanically linked over a   45   amplifier 50 produces
a 4 mA signal on the output mechanical linkage 26 to a wiper 28 of a
position  20. Any increase in voltage produced by the sensing element in
the form of a potentiometer    potentiometer wiper by moving it in one
direction 30. The wiper 28, which forms a movable contact,    causes a
larger current signal to be seen at the thus moves with the movable member
24 of the      output 20. The potentiometer 30 can be assumed actuator
device 22 and forms a mechanical input   50   to be a rotary potentiometer
and the direction of to the position transmitter.
rotation for increasing the output signal can be (It is to be noted that
the circuit of Figures 1A  clockwise, for example. and 1B is connected at
points X, Y and Z).          The maximum scale or span of the position The
input 18 of the transmitter circuitry is at the  transmitter 8 is set by
turning the wiper 28 to its positive side of the power supply 10. The power
55   maximum value corresponding to a maximum supply 10 can provide a
voltage range of from 12  position for the movable member 24 of the volts
to 42 volts dc. The selection of a proper   actuator device 22. The output
voltage of the zero power supply voltage is dependent on the load
adjust amplifier 50 is gained up or increased by a resistor [err] The
resistor converts the variable  span adjust amplifier 54 to produce a 20 mA
current produced at the output 20 to a variable   60   signal at the output
terminal 20. This is done voltage. As an example, if the load resistor
[err]  using a 50 kilohm potentiometer 56 connected in 



is 600 ohms, the maximum voltage drop across it   -    a feedback loop of
the span adjust amplifier 54. would be 12 volts dc. The voltage
differential      Afinalstageofthecircuitisavoltage-to-current between the
input 18 and the output 20 is conser-  conversion circuit formed by a
driver amplifier 58 vatively specified to be 12 volts dc. Adding these   65
which has an input connected to an output of the 3    5               EP
0174748 B1                       6 amplifier 54 and an output connected to
the base   71 is shown at 140. This can be a reversible dc of a transistor
60. The final stage includes a     servomotor. A shaft of the motor 140is
connected monitoring resistor 62 connected through the       to a gear
assembly 142 which includes an output diode 36 to the output terminal 20.
The driver      shaft 144 connected to a cam 146. The cam 146 amplifier 58
compares the output voltage of the    5    faces an orifice of a nozzle
148. The nozzle 148 is [err] adjust amplifier 54 to a variable set point
connected to a spring biased bellows 150 having voltage at a junction 64.
This variable set point   an input line 152 communicating with the interior
voltage changes as the current through the          of the bellows 150 as
well as the interior of the monitoring resistor 62 increases or decreases.
nozzle 148. The line 80 for supplying a pneumatic The output voltage
produced by the driver ampli-   10   gas at a control pressure is connected
to the line fier 58 is just enough to operate the output        152. The
lines 80 and 152 receive gas (generally transistor 60 in the active region.
As this output  air) at a constant low pressure of 151.7 kPa13.8 voltage
increases, the output transistor 60 is      kPa (22 [err]  ) from a
regulator 154. The turned on more, which allows more collector
regulator 154 receives pressurised gas from the current to flow. When the
output voltage    15   gas supply line 67 over the line 72. decreases, the
transistor 60 begins to turn off,      The rotational position of the shaft
144 as thus allowing less current to be outputted.         controlled by
the gear unit 142 is controlled Referring to Figure 2, the above-described
con-   ultimately by the shaft of the motor 140. The shaft trol system
incorporating the position transmitter  of the motor 140 turns in one
direction or in an 8 is advantageously implemented as a position-   20
opposite direction at a selected speed which is ing device 66 which
includes a basic positioner    determined by the electrical power supply to
which is, for example, a positioner designated the  terminals 158, 160, and
162 of the motor. The AP4 pneumatic positioner available from Bailey
terminal 158 is connected to the raise line 76, the Controls Company, a
division of The Babcock &       terminal 160 is connected to the lower line
78, and Wilcox Company,  a McDermott Company. This   25   the terminal 162
is connected to the power line 74. positioner can be utilised as the
actuator 22 and    An important advantage of the above-described has the
mechanical feedback shaft 25 which can      position transmitter results
from  its being be mechanically coupled over gears or other
integrally incorporated as a portion of an electro- mechanical connections
26 to the potentiometer      pneumatic converter. (The prior art LVDT and
30. The potentiometer 30 is shown connected to   30   RVDT transmitters are
devices which must be the position transmitter 8 whose circuitry is illus-
installed separately). By eliminating the need to trated in Figures 1 A and
1 B.                      install a second device, a cost saving results
from The actuator device 22 is connected to a static   reduced field
installation time and also from a supply line 67 for supplying pressurized
gas to the  lower parts count due to the use of no separate actuator and to
an output line 68 connected to a    35   enclosures of mechanical linkages.
final control element 69, such as an air motor (not  Another advantage is
that the low power cir- shown). The control element 69 is mechanically
cuitry is simplified in comparison to that needed linked over a mechanical
linkage 70 to the          for LVDT and RVDT devices. Also, the minimal
movable member 24.                                 interaction between the
zero and span adjust- The position transmitter 8 has its potentiometer   40
ments  is  an  improvement  over  older 30 controlled by the mechanical
linkage 26 and      potentiometer designs. Thus, less calibration time
outputs a 4 to 20 mA signal on the output terminal  is required for the
present transmitter. 20 to the system controller 14. The position
transmitter 8 receives power from  the input        Claims terminal 18.
45 The M/P converter, which is an electro-             1. A control system
comprising: pneumatic converter, receives pressurised gas         an
electro-pneumatic converter (71) having over a line 72 connected to the
supply line 67, and  pneumatic means for providing a variable pneu-
electrical power over a line 74. The converter 71 is  matic signal;
connected to a raise line 76 and a lower line 78   so  a power supply (10);
which are selectively utilised by the system con-     a system controller
(14) connected to the power troller 14 shown in Figure 1B. In practice, a
motor  supply (10) and connected to the electro-pneu- is incorporated in
the converter 71 and rotates in  matic converter (71) for controlling the
converter; one direction to increase the pressure of gas       and leaving
the converter 71 on a line 80 when a    55   a position transmitter (8)
connected to a mov- signal is applied to the raise line 76. By connect-
able member (24) for generating a signal corre- ing the lower line 78 to a
common terminal, the     sponding to the position of the movable member 



motor shaft rotates in an opposite direction        (24), the system being
characterised in that: decreasing the pressure on the line 80. The
the system comprises an actuator device (22), pressure on the line 80 is
generally between 20.7   60   said movable member (24) being a movable and
103.4 kPa (3 and 15 [err] or "psi") and is    member of the actuator
device; proportional to the position of the motor in the     an input line
(12) of the position transmitter (8) converter 71, which in turn is
proportional to the  is connected to one terminal of the power supply
electrical signal supplied to the motor.           (10); Referring to
Figure 3, the motor of the converter   65  an output line (16) of the
position transmitter is 4    5               EP 0174 748 B1
6 amplifier 54 and an output connected to the base     71 is shown at 140.
This can be a reversible dc of a transistor 60. The final stage includes a
servomotor. A shaft of the motor 140 is connected monitoring resistor 62
connected through the         to a gear assembly 142 which includes an
output diode 36 to the output terminal 20. The driver       shaft 144
connected to a cam 146. The cam 146 amplifier 58 compares the output
voltage of the    5    faces an orifice of a nozzle 148. The nozzle 148 is
span adjust amplifier 54 to a variable set point    connected to a spring
biased bellows 150 having voltage at a junction 64. This variable set point
an input line 152 communicating with the interior voltage changes as the
current through the           of the bellows 150 as well as the interior of
the monitoring resistor 62 increases or decreases.       nozzle 148. The
line 80 for supplying a pneumatic The output voltage produced by the driver
ampl-   10   gas at a control pressure is connected to the line fier 58 is
just enough to operate the output          152. The lines 80 and 152
receive gas (generally transistor 60 in the active region. As this output
air) at a constant low pressure of 151.7 kPa+13.8 voltage increases, the
output transistor 60 is       kPa (22 [err]) from a regulator 154. The
turned on more, which allows more collector          regulator 154 receives
pressurised gas from the current to flow. When the output voltage    15
gas supply line 67 over the line 72. decreases, the transistor 60 begins to
turn off,       The rotational position of the shaft 144 as thus allowing
less current to be outputted.          controlled by the gear unit 142 is
controlled Referring to Figure 2, the above-described con-    ultimately by
the shaft of the motor 140. The shaft trol system incorporating the
position transmitter   of the motor 140 turns in one direction or in an 8
is advantageously implemented as a position-   20    opposite direction at
a selected speed which is ing device 66 which includes a basic positioner
determined by the electrical power supply to which is, for example, a
positioner designated the   terminals 158, 160, and 162 of the motor. The
AP4 pneumatic positioner available from Bailey       terminal 158 is
connected to the raise line 76, the Controls Company, a division of The
Babcock &        terminal 160 is connected to the lower line 78, and Wilcox
Company, a McDermott Company. This   25   the terminal 162 is connected to
the power line 74. positioner can be utilised as the actuator 22 and
An important advantage of the above-described has the mechanical feedback
shaft 25 which can       position  transmitter results from  its being be
mechanically coupled over gears or other          integrally incorporated
as a portion of an electro- mechanical connections 26 to the potentiometer
pneumatic converter. (The prior art LVDT and 30. The potentiometer 30 is
shown connected to   30    RVDT transmitters are devices which must be the
position transmitter 8 whose circuitry is illus-  installed separately). By
eliminating the need to trated in Figures 1 A and 1 8.
install a second device, a cost saving results from The actuator device 22
is connected to a static    reduced field installation time and also from a
supply line 67 for supplying pressurized gas to the  lower parts count due
to the use of no separate actuator and to an output line 68 connected to a
35   enclosures of mechanical linkages. final control element 69, such as
an air motor (not    Another advantage is that the low power cir- shown).
The control element 69 is mechanically       cuitry is simplified in
comparison to that needed linked over a mechanical linkage 70 to the
for LVDT and RVDT devices. Also, the minimal movable member 24.
interaction between the zero and span adjust- The position transmitter 8
has its potentiometer   40    ments  is  an  improvement  over  older 30
controlled by the mechanical linkage 26 and        potentiometer designs.
Thus, less calibration time outputs a 4 to 20 mA signal on the output
terminal    is required for the present transmitter. 20 to the system
controller 14. The position transmitter 8 receives power from  the input
Claims terminal 18.                                   45 The M/P converter,
which  is an  electro-             1. A control system comprising:
pneumatic converter, receives pressurised gas          an electro-pneumatic
converter (71) having over a line 72 connected to the supply line 67, and
pneumatic means for providing a variable pneu- electrical power over a line
74. The converter 71 is  matic signal; connected to a raise line 76 and a
lower line 78    50  a power supply (10); which are selectively utilised by
the system con-      a system controller (14) connected to the power
troller 14 shown in Figure 1B. In practice, a motor   supply (10)  and
connected to the electro-pneu- is incorporated in the converter 71 and
rotates in    matic converter (71) for controlling the converter; 



one direction to increase the pressure of gas        and leaving the
converter 71 on a line 80 when a    ss     a position transmitter (8)
connected to a mov- signal is applied to the raise line 76. By connect-
able member (24) for generating a signal corre- ing the lower line 78 to a
common terminal, the      sponding to the position of the movable member
motor shaft rotates in an opposite direction         (24), the system being
characterised in that: decreasing the pressure on the line 80. The
the system comprises an actuator device (22), pressure on the line 80 is
generally between 20.7   60   said movable member (24) being a movable and
103.4 kPa (3 and 15 [err] or "psi") and is     member of the actuator
device; proportional to the position of the motor in the       an input
line (12) of the position transmitter (8) converter 71, which in turn is
proportional to the   is connected to one terminal of the power supply
electrical signal supplied to the motor.             (10); Referring to
Figure 3, the motor of the converter   65  an output line (16) of the
position transmitter is 4    7               EP 0174748 81
8 connected to another terminal of the power         amplifier (50), a
second potentiometer resistor supply (10) via the system controller 14,
which    (52) is connected across the input and output lines has a
resistive load (RLOAD);                     (12, 16), a second wiper is
engaged with the the electro-pneumatic converter (71) is con-     second
potentiometer resistor (52) and connected nected to receive power from the
system con-    5    to a positive input of the zero adjust amplifier (50),
--troller (14) and is connected to apply said variable  the span adjust
amplifier (54) has a negative input pneumatic signal to the actuator device
(22) for  connected to the output of the zero adjust ampli- controlling the
actuator device; and               fier (50) and has a negative feedback
line having a the position transmitter (8) comprises:          third
potentiometer resistor (56) therein, a third voltage divider means (30, 44,
46) connected   10   wiper is engaged with the third potentiometer between
the input and output lines (12, 16) and    resistor (56) and connected to
the negative feed- having a movable contact (28) mechanically         back
line whereby the zero adjust amplifier (50) engaged  or engageable with the
movable            has an adjustable input comprising the second member
(24) of the actuator device (22) for carry-  potentiometer resistor (52)
and wiper and the ing a voltage which varies with motion of the   15   span
adjust amplifier (54) has an adjustable input movable member (24),
comprising the third potentiometer resistor (56) a zero adjust amplifier
(50) having an input     and wiper. connected to the movable contact (28)
for receiv-    4. A system according to claim 3, wherein the ing the
voltage carried by the movable contact,    voltage-to-current stage (58,60)
comprises a tran- the zero adjust amplifier (50) having an output   20
sistor (60) having an emitter and collector con- and being connected to
influence a current on the  nected across the input and output lines (12,
16), output line (16), and the zero adjust amplifier (50)  and an amplifier
(58) having a negative input also having an adjustable input, the movable
connected to the output of the span adjust ampli- contact (28) being
movable to a zero position      fier (54) and an output connected to a base
of the corresponding to a zero position of the movable   25   transistor
(60) for controlling the conductivity of member (24) and the adjustable
input being         the transistor to apply a variable current to the
adjusted or adjustable to apply a low selected     output line (16) with
variations in voltage from the current signal to the output line (16) which
is    span adjust amplifier (54). indicative of a zero position of the
movable         5. A system according to claim 4, including a member (24),
30   first diode (32) connected between the positive a span adjust
amplifier (54) having an input     terminal of the dc power supply (10) and
the input connected to an output of the zero adjust ampli-  line (12) for
conducting current towards the input fier (50), the span adjust amplifier
(54) having an  line (12), a second diode (36) connected between output and
being connected to influence a current  the output line (16) and the
negative terminal of on the output line (16), the span adjust amplifier
35   the dc power supply (10) for conducting current (54) also having an
adjustable input, the movable  towards the negative terminal, and a third
diode contact (28) being movable to a maximum posi-      (34) connected
between the transistor (60) and the tion corresponding to a maximum
position of the    output line (16) for conducting current from the movable
member (24) and the adjustable input of   transistor (60) to the output
line (16), the first, the span adjust amplifier (54) being adjusted or   40
second and third diodes (32, 36, 34) being for adjustable to apply a high
selected current signal  protecting against reverse current in the input
and to the output line (16) which is indicative of the  output lines (12,
16). maximum position of the movable member (24),         6. A system
according to any one of claims 2 to and
5, including a Zener diode (42) connected a voltage-to-current stage (58,
60) connected   45   between the input and output lines (12, 16) adja-
between the input and output lines (12, 16) and    cent the first and
second resistors (44, 46) for connected to the output of the span adjust
ampli-  limiting a voltage across the input and output fier (54) for
converting a voltage signal from the  lines (12, 16). span adjust amplifier
(54) to a current signal on 



the output line (16).                        50   Patentanspruche 2. A
system according to claim 1, wherein the voltage divider means comprises a
potentiometer      1. Steuersystem mit: resistor (30) connected across the
input and out-    einem  elektropneumatischen Umrichter (71) put lines (12,
16), the movable contact (28) com-  mit pneumatischen Mitteln zur Schaffung
eines prising a wiper engaged with the potentiometer   55   veranderlichen
pneumatischen Signals; resistor (30), a first resistor (46) connected in
the  einer Stromversorgung (10); input line (12) and a second resistor
connected in   einer Systemsteuereinrichtung (14), welche mit the output
line (16).                              der Stromversorgung (10) verbunden
ist und mit 3. A system according to claim 2, wherein said   dem
elektropneumatischen Umrichter (71) ver- one terminal of the dc power
supply (10) is a   60   bunden ist zur Steuerung des Umrichters; und
positive terminal and said other terminal of the     einer
Positionsumsetzeinrichtung (8), die mit power supply is a negative
terminal, a first ampli-  einem bewegbaren Teils (24), verbunden ist zur
fier (48) has a positive input connected to the    Erzeugung eines Signals
entsprechend der Posi- wiper (28), the zero adjust amplifier (50) has a
tion des bewegbaren Teils (24), wobei das System negative input connected
to an output of the first   65   dadurch gekennzeichnet ist, daB; 5    9
EP 0174748  81                    t10 das System ein Stellglied (22)
aufweist, wobei    aus dem  Oberbruckungseinstellverstarker (54) das
bewegbare Tell (24) ein bewegbares Teil         auf ein Stromsignal auf der
Ausgangsleitung des Steligliedes ist;                               (16).
eine Eingabeleitung (12) der Positionsumsetz-       2. System nach Anspruch
1, wobei das Span- einriChtung (8) mit einem Anschlug der Stroms-    5
nungsteilermittel einen Potentiometerwiderstand versg  jung (10) verbunden
ist;                     (30) aufweist, der Ober die Ausgangs- und Ein-
ein*Ausgabeleitung (16) der Positionsumsetz-      gangsleitung (12, 16)
angeschlossen ist, wobei einrichtung mit einem  anderen Anschlu( der
der bewegbare Kontakt (28) ainen Kontaktarm Stromversorgung (10) uber diese
Systemsteuer-       aufweist, der mit dem Potentiometerwiderstand
einrichtung (14) verbunden ist, die eine ohm-    10   (30) in Eingriff ist,
und wobei ein erster Wider- sche Belastung IRLoAD) hat;
stand (46) in der Eingangsleitung (12) und ein der elektropneumatische
Umrichter (71) ange-      zweiter Widerstand in der Ausgangsleitung (16)
schlossen ist, um  Energie von der System-         verbunden sind.
steuereinrichtung (14) aufzunehmen, und ange-        3. System nach
Anspruch 2, wobei der eine schlossen ist, um das veranderliche pneumati-
J5   AnschfuB  der Gleichstromenergieversorgung sche Signal auf das
Stellglied (22) zur Steuerung  (10) ein positiver AnschluB ist und der
andere desselben zu geben; und                             AnschluB der
Energieversorgung ein negativer die Positionsumsetzeinrichtung (8)
aufweist:      AnschluS ist, ein erster Verstarker (48) einen
Spannungsteilermittel  (30,  44,  46),  die       positiven Eingang hat,
der mit dem Kontaktarm zwischen der Eingangs- und Ausgangsleitung    20
(28) verbunden ist, der Nulleinstellverstarker (50) (102, 16) verbunden
sind und einen bewegbaren        einen negativen Eingang hat, der mit einem
Kontakt (28) haben, der mechanisch mit dem         Ausgang des ersten
Verstarkers (50) verbunden bewegbaren Tell (24) des Stellgliedes (22) in
ist, ein zweiter Potentiometerwiderstand (52) Eingriff steht oder in
Eingriff bringbar ist zum    dber die Eingangs- und Ausgangsieitung (12,
16) Fuhren einer Spannung, die mit der Bewegung    25   verbunden ist, ein
zweiter Kontaktarm mit dem des bewegbaren Tells (24) variiert,
zweiten Potentiometerwiderstand (52) in Eingriff einen
Nullenstellverstarker (50) mit einem Ein-   und mit einem positiven Eingang
des Nullein- gang, der mit dem  bewegbaren Kontakt (28)
steliverstirkers (50) verbunden ist, der Ober- verbunden ist zur Aufnahme
der Spannung, die        brOckungssinsteliverstarker (54) einen negativen
von dem bewegbaren Kontakt gefGhrt wird,      30   Eingang hat, der mit dem
Ausgang des Nullein- wobei der Nulleinstellverstarker (50) ainen
stellverstArkers (50) verbunden ist, und eine Ausgang hat und angeschlossen
ist, um einen         negative Rickkupplungsleitung hat mit einem Strom auf
der Ausgangsleitung (16) zu beein-        darin befindlichen dritten
Potentiometerwider- flussen, und der Nulleinsteliverstarker (50) auch
stand (56), ein dritter Kontaktarm mit dem drit- einen einstellbaren
Eingang hat, wobei der   35   ten Potentiometerwiderstand (56) in Eingriff
ist bewegbare Kontakt (28) zu einer Nullposition        und mit der
negativen Rickkopplungssietung bewegbar ist entsprechsnd einer Nullposition
verbunden ist, wodurch der Nulleinstellverstir- des bewegbaren Tells (24)
und der einstellbare      ker (50) einen einstellbaren Eingang hat mit dem
Eingang eingestellt wird oder einstellbar ist zum   zweiten
PotentiometerverstArker (52) und einem Aufbringen  eines  niedrigen
ausgewahiten    40   Kontaktarm und wobei der Uberbruckungsein-
Stromsignals zur Ausgangsleitung (16), wodurch      stellverstarker (54)
einen einswellbaren Eingang eine Anzeige der Nullposition des bewegbaren
hat mit dem  dritten Potentiometerwiderstand Tells (24) gegeben ist,
(56) und einem Kontaktarm. K-i   einen Uberbruckungseinstelverstirker (54)
mit       4. System nach Anspruch 3, wobei die Span- einem  Eingang, der
mit einem  Ausgang des   45   nungs- Strom- Stufe (58, 60) einen Transistor
(6) 



Nulleinstellverstarkers (50) verbunden ist, wobei   aufweist mit einem
Emitter und Kollektor, die der Ulberbruckungseinsteliverstirker (54) einen
Ober die Eingangs- und Ausgangsleitungen (12, Ausgang hat und angeschlossen
ist, um einen         16) verbunden sind, und einen Verstarker (58) Strom
auf der Ausgangsleitung (16) zu beein-        aufweist mit einem negativen
Eingang, der mit flussen,  der  Uberbruckungseinsteliverstarker   50   dem
Ausgang des UberbruckungseinstellverstAr- (54) auch einen einstellbaren
Eingang hat, wobei    kers (54) verbunden ist, und einem Ausgang, der
bewegbare Kontakt (28) zu einer Maximalpo-      der mit einer Basis des
Transistors (60) verbun-f sition bewegbar ist entsprechend einer Maxi-
den ist zur Steuerung der Leitfahigkeit des Tran- malposition des
bewegbaren Tells (24) und der       sistors, urn einen veranderlichen Strom
auf die einstellbare Eingang des Uberbruckungseinstell-   55
Ausgangsieitung (16) mit Spannungsverande- verstarkers (54) eingestellt ist
oder einstellbar ist  rungen aus dem Oberbruckungseinstellverstir- zum
Aufbringen  eines hohen  ausgewAhiten          ker (54) aufubringen.
Stromsignals auf die Ausgangsleitung  (16),          5. System nach
Anspruch 4, mit ainer ersten wodurch die Maximalposition des bewegbaren
Diode  (32), die  zwischen  dem   positiven Tells (14) angezeigt ist, und
60   AnschluR der Gleichstromversorgung (10) und eine Spannungs- Strom-
Stufe (58, 60). die        der Eingangsleitung (12) verbunden ist zum Lei-
zwischen der Eingangs- und Ausgangsleitung          ten von Strom  zur
Eingangsleitung (12) hin, (12, 16) verbunden und mit dem Ausgang des
einer zweiten Diode (36), die zwischen der Aus-
Oberbruickungseinstellverstarkers (54) verbun-      gangsleitung (16) und
dem negative Anschlug den ist zum Umrichten eines Spannungssignals   65
der Gleichstromsversorgung (10) verbunden ist 6 I IIIIIII 1Hll 11111 IIIJSI
III I1I    11               EP 0174748 B1                       12 zum
Leiten von Strom zum negativen AnschluS          pouvant Wtre reglee pour
appliquer un hin, und einer dritten Diode (34), die zwischen      courant
choisi faible au fil de sortie (16) qui est dem Transistor (60) und der
Ausgangsleitung (16)     representatif d'une position z6ro de l'element
verbunden ist zum Leiten von Strom aus dem           mobile (24),
Transistor (60) zur Ausgangsleitung (16), obei die    5  un amplificateur
de reglage de plage (54) pos- erste, zweite und dritte Diode (32, 36, 34)
zum      sedant une entr6e reli6e a une sortie de l'amplifi- Schutz gegen
den Gegenstrom in der Eingangs-         cateur de reglage de zero (50),
I'amplificateur de und Ausgangsleitung (12, 16) vorgesehen sind.
r6glage de plage (54) possedant une sortie et 6. System nach einem der
Anspruche 2 bis 5,        etant connecte pour influencer un courant sur le
mit einer Zenerdiode (42), die zwischen den Ein-   10   fll de sortie (16),
I'amplificateur de reglage de gangs- und Ausgangsleitungen (12, 16) neben
plage (54) possedant egalement une entrie regla- den ersten und zweiten
Widerstinden (44, 46)         ble, le contact mobile (28) etant diplagable
jus- verbunden sind zur Begrenzung einer Spannung         qu'3 une position
maximale correspondant A une uber die Eingangs- und Ausgangsleitungen (12,
position maximale de l'lment mobile (24) et 16).
is   I'entree reglable de l'amplificateur de reglage de plage (54) etant
reglee ou pouvant etre reglie Revendieations
pour appliquer un signal de courant choisi olevie au fit de sortie (16) qui
est representatif de la 1. Systeme de commando comportant:
position maximale de l'element mobile (24), et un convertisseur
electro-pneumatique (71) pos-   20  un etage tension-courant (58, 60)
connectie sedant des moyens pneumatiques en vue de             entre les
fils d'entree et de sortie (12, 16) et relie a delivrer un signal
pneumatique variable;            la sortie de l'amplificateur de reglage de
plage une alimentation (10);                             (54) en vue de
convertir un signal de tension un contr6leur de systeme (14) relie A
l'alimenta-  provenant de l'amplificateur de reglage de plage tion (10) et
relie au convertisseur electro-pneuma-   25   (54) en un signal decourant
surlefit de sortir (16). tique (71) en vue de commander le convertisseur;
2. Systeme selon la revendication 1, dans lequel et
les moyens diviseurs de tension comportent une un transmetteur de position
(8) relie A un         resistance potentiometre (30) connectee entre les
element mobile (24) en vue d'engendrer un signal     fils d'entree st de
sortie (12, 16), le contact mobile correspondant a la position de l'Iliment
mobile   30   (28) comportant un curseur en contact avec la (24), to
systeme etant caracterise en ce quo;        resistance potentiometre (30),
une premibre resis- it comporte un disipositif de manoeuvre (22),     tance
(46) montee dans le fit d'entree (12) et une ledit element mobile (24)
etant un element mobile    secondo resistance montee dans le fit de sortie
du dispositif de manoeuvre;                          (16). un fit d'entree
(12) du transmetteur de position    35  3. Systeme selon la revendication
2, dans lequel (8) est relie a une borne de t'alimentation (10);   ladite
premiere borne de l'alimentation continue un fil de sortie (16) du
transmetteur de position  (10) est une borne positive et ladite autre borne
de est relieo a une autre borne de l'alimentation (10)  I'alimentation est
une borne negative, un premier par l'intermediaire du controleur de systbme
(14),   amplificateur (48) possAde une entree positive qui possede une
charge resistive (RCHARGE);    40   reliee au curseur (28), I'amplificateur
de reglage 



le convertisseur electro-pneumatique (71) est      de zero (50) possede une
entree negative reliee a raccorde pour recevoir de l'energie du contr6leur
une sortie du premier amplificateur (50), une de systAme (14) et est
raccorde pour appliquer       seconds resistance potentiometre (52) est
con- ledit signal pneumatique variable au dispositif de   nectee entre les
fils d'entree et de sortie (12, 16), manoeuvre (22) pour commander le
dispositif de    45   un second curseur est en contact de la seconds
manoeuvre; et                                        resistance
potentiometre (52) et reliie A une le transmetteur de position (8)
comporte:          entree positive de l'amplificateur de reglage de des
moyens diviseurs de tension (30, 44, 46)       zero (50), I'amplificateur
de reglage de plage (54) connectes entre les fils d'entree et de sortie
(12,  possbde une entree negative reliee A la sortib de 18) et possedant un
contact mobile (28) en contact   so   I'amplificateur de reglage de zero
(50) et possede ou pouvant venir en contact mecaniquement de         un fit
de contre-reaction contenant une troisieme l'element mobile (24) du
dispositif de manoeuvre    resistance potentiometre (56), un troisibme cur-
(22) pour vehiculer une tension variant avec un     seur est en contact
avec la troisibme resistance deplacement de l'liment mobile (24),
potentiombtre (56) et reliee au fit de retroaction un amplificateur de
reglage de zero (50) posse-   ss   negative de telle sorts quo
l'amplificateur de dant une entree reliee au contact mobile (28) en
reglage de zero (50) possbde une entree reglable vue de recevoir la tension
vehiculee par le contact  comportant la seconde resistance potentiometre
mobile, I'amplificateur de reglage de zero (50)      (52) et te second
curseur et l'amplificateur de possedant une sortie et etant raccorde pour
reglage de plage (54) possede une entree rbglable influencer un courant sur
le fit de sortie (16), et   60   comportant la troisieme resistance
potentiomAtre l'amplificateur de reglage de zero (50) possedant    (56) et
le troisibme curseur. egalement une entree reglable, le contact mobile
4. SystAme selon la revendication 3, dans lequel (28) etant deplacable dans
une position zero        l'tage courant-tension (58, 60) comporte un
correspondant a une position zeo de l'element        transistor (60)
possedant un emetteur et un col- mobile (24) et 1'entrie reglable etant
reglee ou    65   lecteur connectes entre les fils d'entree et de .7 I
11111!  LI 111m11 I111 111    13               EP 0174748 51
14 sortie (12, 16), et un amplificateur (58) poss6dant  ner un courant vers
la borne n6gative, et une une entr6e negative reliee 3 la sortie de
l'amplifi-  troisieme diode (34) connect6e entre le transistor cateur de
r6glage de plage (54) et une sortie        (60) et le fil de sortie (16) en
vue d'acheminer un connectee a une base du transistor (60) pour
courant depuis le transistor (60) vers fil de sortie commander la
conduction du transistor en vue    5    (16), les premiere, seconde et
troisieme diodes dW-0liquer un courant variable au fil de sortie      (32,
36, 34) ayant un r6le de protection contre un (1fidO a des variations de
tension provenant de      courant inverse dans les fils d'entr6e et de
sortie I'amplificateur de r6glage de plage (54).            (12, 16). 5.
Systeme selon la revendication 4, compre-         6. Systeme solon l'une
quelconque des revendi- nant une premiere diode (32) connectee entre la
10   cations 2 a 5, comprenant une diode Zener (42) borne positive de
t'alimentation continue (10) et le  connectbe entre les fils d'entree et de
lortie (12, fil d'entr6e (12) pour acheminer un courant vers le  16)
adjacente aux premiere et seconde rdsis- fil d'entr6e (12), une seconde
diode (36) connec-    tances (44, 46) en vue de limiter une tension aux t6e
entre le fil de sortie (16) et la borne negative  bornes des fils d'entree
et de sortie (12, 16). de l'alimentation continue (10) en vue d'achemi-
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