
Description                                       providing the converter
with a variable speed function. This invention relates to electro-pneumatic
con-  The variable resistor means may be in the form verters.
of a multi-position switch or a plurality of Electro-pneumatic converters
utilise a motor    5   switches each having one side connected to the which
controls the operation of a pneumatic       power terminal and another side
connected to device. No known electro-pneumatic converter      one of a
plurality of resistors which in turn are has a variable speed capacity as
an integral      connected to the line terminal connecting the portion of
the device. Some manufacturers, in    raising and lowering lines together.
A variable order to provide electro-pneumatic converters of   10  resistor
may instead be used as the variable different speeds, use various
servo-motor/gear-   resistor means. box arrangements in their devices. This
means      A further resistor may be connected between that the
manufacturer must supply a different     the raising and lowering lines to
accommodate converter model for a different speed. Each model  surges in
electricity supplied over the motor. is capable only of supplying a
specific speed.  is  Preferred   electro-pneumatic   converters US Patent
No. US-A-3 482 588 discloses an       embodying the invention and described
herein- electro-pneumatic converter provided with a step-  below are simple
in design, rugged in construc- ping motor and a pneumatic relay controlled
by   tion and economical to manufacture. rotation of the motor. Pressure
raising and        The preferred embodiment includes a resistive lowering
lines are selectively connected to a   20   network which can be used in
conjunction with power source by relay switches. The pressure     the motor
of the electro-pneumatic converter for raising and lowering lines are
connected to a     changing the speed of the motor to change the transfer
network which provides drive signals for  speed of the electro-pneumatic
converter. The the stepping motor on a plurality of output ter-  resistive
network may also be used to limit cur- minals such that rotation of the
stepping motor is  25   rent and voltage supplied to the motor. controlled
by the drive signals.                   The invention will now be further
described, by According to the present invention there is     way of
illustrative and non-limiting example, with provided an electro-pneumatic
converter com        reference to the accompanying drawings, in prising:
which: a reversible dc servo motor having a first   30   Figure 1 is a
block diagram showing a pneu- terminal and a second terminal for receiving
matic positioning arrangement incorporating a electrical power, and a shaft
which is rotatable in  variable  speed  electro-pneumatic  converter two
opposite directions;                          embodying the invention;
pneumatic means cooperablewiththeshaftfor         Figure 2 is a schematic
representation of a supplying gas at a pressure which is proportional   35
servo motor and resistive motor control arrange- to the rotation of the
shaft;                     ment utilised in the electro-pneumatic
converter; a pressure raising line;                          Figure 3 is a
view similar to Figure 2 of another a pressure lowering line;
embodiment of the invention; and an electric power supply having a common
Figure 4 is a diagrammatical representation of terminal and a power
terminal at a voltage differ-   40   the motor and pneumatic means used in
the ent from the common terminal; and                 electro-pneumatic
converter. switch means for selectively connecting the       The drawings
show a variable speed electro- common terminal to one of the pressure
raising    pneumatic converter 12 which can be utilised in a and pressure
lowering lines;                      pneumatic positioning arrangement 10.
characterised by:                          45     The pneumatic positioning
arrangement 10 a first resistor in the pressure raising line, the  includes
a basic positioner (known as a "Pneu- pressure raising line being connected
to the first  matic Positioner"), 14 which has a cam shaft motor terminal;
output 16 for connection to a mechanical actu- a second resistor in the
pressure lowering line,  ator. The positioner 14 is connected to a static
the pressure lowering line being connected to the 50   supply line 18 for
supplying the pneumatic posi- second motor terminal;                    .
tioning arrangement 10 with pressurised gas. The a line terminal connected
between the pressure   gas is generally air. raising and pressure lowering
lines on a side of   A position transmitter 20 includes a variable the
first and second resistors opposite from the  resistor or potentiometer 22
which has a slider first and second motor terminals; and       55   that is
mechanically connected to the shaft 16 variable resistor means connected
between the     over a schematically shown connection 24. By line terminal
and the power terminal for applying  moving the slider of the potentiometer
22, the a selected resistance between the power terminal  position
transmitter 20 generates a signal on a 4 and line terminal to drive the
shaft of the motor in  to 20 mA line 26 which is representative of the one
direction when one of the pressure raising   60   position of the shaft 16.
The position transmitter and pressure lowering lines is connected to the
20 receives power over a +24 V dc line 28. common terminal and in an
opposite direction        The electro-pneumatic converter 12, which is in
when the other of the pressure raising and        the form of a
motor-to-pneumatic converter (M/P 



pressure lowering lines is connected to the       converters), also
receives pressurised gas over a common terminal, the variable resistor
means   65   line 30 connected to the pneumatic supply line 18, 2    - 3
0 168 163                      4 as well as electrical power over +24 V dc
line 32.  verter 12, in general, and the motor 40, in particu- The M/P
converter 12 is also connected to a raise   lar, is achieved by providing
variable resistor line 34 and a lower line 36 which are selectively   means
72. The resistor means 72 comprises four connectable to a common terminal
(see Figure 2).   separate resistors 74 which are respectively con- By
connecting the raise line 34 to the common    5    nected to four switches
in a four position dip terminal, a motor of the converter 12 rotates in
switch 76. The other side of each switch is one direction to increase the
pressure of gas       connected to the power line 32. By selecting one
leaving the converter 12 over a line 38. By con-    or more resistors 74 by
closing one or more of the necting the lower line 36 to the common
terminal,  switches of the four position switch 76, a variety a shaft of
the motor shaft rotates in an opposite   10   of voltage levels can be
provided to a common direction to decrease the pressure on the line 38.
terminal 78 connecting the resistors 66, 68 The pressure on the line 38 is
generally between    together. 20.7 and 103.4 kPa (3 and 15 lbf/[err] or
PSI) and is  The embodiment of Figure 3 is substantially the proportional
to the position of the motor in the    same as the embodiment of Figure 2,
so that the converter 12 which in turn is proportional to the    15   same
numerals are used to designate the same or electrical signal supplied to
the motor.           similar parts. Additional explanation of these
Referring now to Figure 4, the motor 40 of the    parts will not be
provided. The embodiment of electro-pneumatic converter 12 is in the form
of a  Figure 3 differs from the embodiment of Figure 2 reversible dc servo
motor. The shaft of the motor  in that the variable resistor means 72,
instead of 40 is connected to a gear or gear reduction unit 42   20
comprising a plurality of discrete resistors, com- which has an output
shaft 44 connected to a cam     prises a single variable resistor 80 having
a slider 46. The cam 46 faces the orifice of a nozzle 48. The  (or
conversely a resistor) connected to the power nozzle 48 is connected to a
spring-biassed         line 32 and a resistor (or conversely the slider)
bellows 50 having an input line 52 communicat-     connected to the common
or line terminal 78. ing with the interior of the bellows 50 as well as
25  The variable speed electro-pneumatic converter the interior of the
nozzle 48. The line 38 for      12 operates as follows: supplying a
pneumatic gas at a controlled            A selected resistance is first
chosen for the pressure is connected to the line 52. The lines 38  variable
resistor means 72 in Figure 2 or the and 52 receive gas (generally air), at
a constant  variable resistance means (variable resistor) 80 in low
pressure of 151.7 kPa  13.8 kPa (22 1bf/[err]    3o   Figure 3. Then, if it
is desired to raise the pressure 2 brin2), from a regulator 54. The
regulator 54     on the line 38 in Figure 4, the raise line 34 is receives
pressurised gas from a pump or other      connected to the common terminal
64 by placing gas supply 56.                                     the switch
means 62 in an appropriate position. The rotational position of the shaft
44 as con-   Voltage and current is then supplied by the line trolled by
the gear or gear reduction unit 42 is   35   32, over the selected
resistance of the resistor ultimately controlled by the shaft of the motor
40.  means 72 or 80, to the line terminal 78. Current The shaft of the
motor 40 turns in one direction or  then flows through the resistor 68, to
the terminal an opposite direction and at a selected speed       60,
through the motor 40, to the terminal 58 and which is determined by the
electrical power sup-    through the line 34 to the common terminal 64.
plied to terminals 58 and 60 of the motor.    40   This rotates the shaft
of the motor 40 in one Referring now to Figure 2, a resistive speed
direction and at a selected speed to regulate the control arrangement for
the motor 40 includes the   pressure on the line 38. raise line 34 which is
in the form of a pressure     The shaft of the motor 40 is reversed by
raising line and the lower line 36 which is in the  opening the connection
between the line 34 and form of a pressure lowering line. The two lines 34,
45   the common terminal 64 and closing the connec- 36 are selectively
connected by switch means 62     tion between the common terminal 64 and
the to a common terminal 64. The common terminal        line 36. The flow
of current is then reversed in the 64 is at a voltage (generally ground
voltage)       dc servo motor 40 to reverse the rotation of its different
from the power line 32.                   shaft. The terminal 58 of the
motor 40 is connected to   so  In a further embodiment of the invention,
rather the raise line 34 and the terminal 60 of the motor  than regulating
the voltage in the variable resistor 40 is connected to the lower line 36.
means 72 or 80, the power supply of the line 32 A first resistor 66 is
connected in the line 34 and  can be regulated. a second resistor 68 is
connected in the line 36.    The pressure on the line 38 as shown in Figure
4 The resistors 66 and 68 might both, for example,   ss   is regulated in
accordance with a rotational posi- 



be 1000 ohm resistors. A shunting resistor 70       tion of the cam 46
which is determined by the which, for example, has a value of 56.2 ohms, is
shaft 44 of the reduction gear unit 42. Gas sup- connected between the
lines 34 and 36 and in        plied by the regulator 54 to the line 52
inflates the parallel with the motor 40. The resistor 70 pro-    bellows 50
against the biasing of its spring to vides stabilisation of the voltage
drop across the    60   move the nozzle 48 towards the top of the cam 46.
dc motor 40, which is necessary due to dynamic      A state of dynamic
equilibrium will be achieved at resistive changes which the motor
experiences       some point during the approach of the nozzle 48 and which
are caused by friction in the reduction   to the top of the cam 46. This
will establish a back gear unit 42.
pressure in the bellows 50 which will determine A variable speed for the
electro-pneumatic con-   65   the pressure on the line 38. By changing the
3    5                 0 168 163                       6 positionof
hecam46,thepressure on the line 38      shunt resistor (70) connected
between the is changed in proportion to the electrical power    pressure
raising and pressure lowering lines (34, which was supplied to the motor 40
by its ter-      36) on a side of the first and second resistors (66,
minals 58, 60.                                      681 adjacent the first
and second motor terminals A first important advantage of the electro-    5
(58, 60) and across the motor (40). pneumatic converter 12 resides in cost
savings       3. A converter according to claim 1 or claim 2, which result
from the elimination of having to      wherein the pneumatic means
comprises a reduc- purchase and/or stock a variety of servo motor/    tion
gear (42) connected to the shaft of the motor gearing mechanisms and
converter models for         (40) and having a gear shaft (44), a cam (46)
providing different desired speeds. With the resis-   10   connected to the
gear shaft (44), a nozzle (48) tive network of Figures 2 or 3, only one
servo      mounted proximate to the cam (46) and movable motor/gearing
mechanism is needed. The cost of      towards and away from the gear shaft
(44), a buying and stocking resistors is minimal com-      bellows (50)
connected to the nozzle (48) for pared to that required for servo motors.
moving the nozzle, a gas pressure supply (54, 56) A second advantage is
that the speed is field   15   connected to the bellows (50) for supplying
a adjustable. It is no longer necessary to order      selected constant
pressure to the bellows, and a different converters for providing different
speeds  pressure supply line (38) connected to the bellows where the
required speed is different from the      for supplying gas at a selected
pressure whereby speed originally specified on the converter.        gas
supplied through the nozzle (48) is selectively 20   restricted by the cam
(46) to regulate a position of Claims
the bellows (50) and produce a back pressure in the bellows. 1. An
electro-pneumatic converter (12) compris-     4. A converter according to
claim 1, claim 2 or ing:
claim 3, wherein the variable resistor means (72) a reversible dc servo
motor (40) having a first   25   comprises a plurality of discrete
resistors (74) terminal (58) and a second terminal (60) for        each
having one side connected to the line ter- receiving electrical power, and
a shaft which is    minal (78) and an opposite side, and a separate
rotatable in two opposite directions;              switch (76) connected to
each opposite side of pneumatic means cooperable with the shaft       each
discrete resistor (74), each switch being for supplying gas at a pressure
which is pro-   30   connected to the power terminal (32). portional to the
rotation of the shaft;               5. A converter according to claim 1,
claim 2 or a pressure raising line (34);                     claim 3,
wherein the variable resistor means (80) a pressure lowering line (36);
comprises a variable resistor (80) connected an electric power supply
having a common          between the power terminal (32) and the line
terminal (64) and a power terminal (32) at a   35   terminal (78). voltage
different from the common terminal; and switch means (62) for selectively
connecting the  Patentansprfiche common terminal (64) to one of the
pressure raising and pressure lowering lines (34, 36);         1.
Elektropneumatischer Signalumformer (12) characterised by:
40   umfassend: eine reversiblen Gleichstrom-Servo- a first resistor (66)
in the pressure raising line  motor (40) mit einem ersten AnschluS (58) und
(34), the pressure raising line (34) being con-     einem zweiten Anschlull
(60) zur elektrischen nected to the first motor terminal (58);
Stromaufnahme und einer Welle, die in zwei ent- a second resistor (68) in
the pressure lowering   gegengesetzte   Richtungen   drehbar  ist; line
(36), the pressure lowering line (36) being    4s   pneumatische  Mittel,
die  mit der  Welle connected to the second motor terminal (60);
zusammenwirken, zum Zuf0hren von Gas bei a line terminal (78) connected
between the        einem Druck der proportional der Drehung der pressure
raising and pressure lowering lines (34,   Welle ist; eine
Druckerh6hungsleitung (34); sine 



36) on a side of the first and second resistors (66,
Druckerniedrigungsleitung (36); sine elektrische 68) opposite from the
first and second motor   50   Stromversorgung  mit einem   gemeinsamen
terminals (58, 60); and                             AnschluB (64) und einem
Stromanschlug (32) mit variable resistor means (72; 80) connected
einer Spannung unterschiedlich zu der des between the line terminal (78)
and the power        gemeinsamen Anschlusses; und Schaltmittel (62)
terminal (32) for applying a selected resistance    zum  selektiven
Verbinden des gemeinsamen between the power terminal and line terminal to
s5   Anschlusses (64) mit entweder der Drucker- drive the shaft of the
motor (40) in one direction  h6hungsleitung (34) oder der Druckerniedri
whein one of the pressure raising and pressure      gungsleitung (36);
gekennzeichnet durch: einen lowering lines (34, 36) is connected to the
ersten Wiederstand (66) in der Druckerhohungs.. common terminal (64) and in
an opposite direc-     leltung (34), wobei die DruckerhOhungsleitung tion
when the other of the pressure raising and    W    (34) mit dem ersten
Motoranschlull (58) verbun.- pressure lowering lines (34, 36) is connected
to    den ist; einen zweiten Widerstand (68) in der the common terminal
(64), the variable resistor     Druckerniedrigungsleitung  (36),  wobei
die means (72; 80) providing the converter (12) with a
Druckerniedrigungsleitung (36) mit dem zweiten variable speed function.
MotoranschluB  (60) verbunden  ist;  eineri 2. A converter according to
claim 1, including a    65   LeitungsanschluB (78), der zwischen der
Drucker- 4    5                   0  168  163                     6 (
position of the cam 46, the pressure on the line 38  shunt resistor (70)
connected  between the is changed in proportion to the electrical power
pressure raising and pressure lowering lines (34, which was supplied to the
motor 40 by its ter-      36) on a side of the first and second resistors
(66, minals 58, 60.                                      681 adjacent the
first and second motor terminals A first important advantage of the
electro-    5    (58, 60) and across the motor (40). pneumatic converter 12
resides in cost savings        3. A converter according to claim 1 or claim
2, which result from the elimination of having to      wherein the
pneumatic means comprises a reduc- purchase and/or stock a variety of servo
motor/     tion gear (42) connected to the shaft of the motor gearing
mechanisms and converter models for         (40) and having a gear shaft
(44), a cam (48) providing different desired speeds, With the resis-   10
connected to the gear shaft (44), a nozzle (48) tive network of Figures 2
or 3, only one servo      mounted proximate to the cam (46) and movable
motor/gearing mechanism is needed. The cost of      towards and away from
the gear shaft (44), a buying and stocking resistors is minimal com-
bellows (50) connected to the nozzle (48) for pared to that required for
servo motors.            moving the nozzle, a gas pressure supply (54, 56)
A second advantage is that the speed is field   15   connected to the
bellows (50) for supplying a adjustable. It is no longer necessary to order
selected constant pressure to the bellows, and a different converters for
providing different speeds  pressure supply line (38) connected to the
bellows where the required speed is different from the      for supplying
gas at a selected pressure whereby speed originally specified on the
converter.        gas supplied through the nozzle (48) is selectively 20
restricted by the cam (46) to regulate a position of ,    Claims
the bellows (50) and produce a back pressure in the bellows. I. An
electro-pneumatic converter (12) compris-     4. A converter according to
claim 1, claim 2 or ing:
claim 3, wherein the variable resistor means (72) a reversible dc servo
motor (40) having a first   25   comprises a plurality of discrete
resistors (74) terminal (58) and a second terminal (60) for        each
having one side connected to the line ter- receiving electrical power, and
a shaft which is    minal (78) and an opposite side, and a separate
rotatable in two opposite directions;               switch (76) connected
to each opposite side of pneumatic means cooperable with the shaft
each discrete resistor (74), each switch being for supplying gas at a
pressure which is pro-   30   connected to the power terminal (32).
portional to the rotation of the shaft;               5. A converter
according to claim 1, claim 2 or a pressure raising line (34);
claim 3, wherein the variable resistor means (80) a pressure lowering line
(36);                    comprises a variable resistor (80) connected an
electric power supply having a common          between the power terminal
(32) and the line terminal (64) and a power terminal (32) at a    35
terminal (78). voltage different from the common terminal; and switch means
(62) for selectively connecting the   Patentanspruche common terminal (64)
to one of the pressure raising and pressure lowering lines (34, 36);
1. Elektropneumatischer Signalumformer (12) characterised by,
40   umfassend: eine reversiblen Gleichstrom-Servo- a first resistor (66)
in the pressure raising line  motor (40) mit einem ersten AnschluB (58) und



(34), the pressure raising line (34) being con-     einem zweiten AnschluS
(60) zur elektrischen nected to the first motor terminal (58);
Stromaufnahme und einer Welle, die in zwei ent- a second resistor (68) in
the pressure lowering    gegengesetzte   Richtungen   drehbar  ist; line
(36), the pressure lowering line (36) being    45   pneumatische  Mittel,
die  mit der  Welle connected to the second motor terminal (60);
zusammenwirken, zum  ZufOhren von Gas bei a line terminal (78) connected
between the         einem Druck der proportional der Drehung der pressure
raising and pressure lowering lines (34,   Welle ist; eine
Druckerhdhungsleitung (34); eine 36) on a side of the first and second
resistors (66,  Druckerniedrigungsleitung (36); eine elektrische 68)
opposite from the first and second motor   50   Stromversorgung  mit einem
gemeinsamen terminals (58, 60); and                             AnschluB
(64) und einem Stromanschlug (32) mit variable resistor means (72; 80)
connected         einer Spannung unterschiedlich zu der des between the
line terminal (78) and the power        gemeinsamen Anschlusses; und
Schaltmittel (62) terminal (32) for applying a selected resistance    zum
selektiven Verbinden des gemeinsamen between the power terminal and line
terminal to   55   Anschlusses (64) mit entweder der Drucker- drive the
shaft of the motor (40) in one direction  hohungsleitung  (34) oder der
Druckerniedri- when one of the pressure raising and pressure
gungsleitung (36); gekennzeichnet durch: einen lowering lines (34, 36) is
connected to the         ersten Wiederstand (66) in der Druckerhohungs-
common terminal (64) and in an opposite direc-      leitung (34), wobei die
Druckerhohungsleitung tion when the other of the pressure raising and    60
(34) mit dem ersten MotoranschluB (58) verbun- pressure lowering lines (34,
36) is connected to    den ist; einen zweiten Widerstand (68) in der the
common terminal (64), the variable resistor      Druckerniedrigungsleitung
(36),  wobei  die means (72; 80) providing the converter (12) with a
Druckerniedrigungsleitung (36) mit dem zweiten variable speed function.
MotoranschluB  (60)  verbunden  ist;  einen 2. A converter according to
claim 1, including a    65    LeitungsanschluB (78), der zwischen der
Drucker- 4    7                  0 168 163                      8 f ,
hohungs- (34) und der Druckerniedrigungsleitung    Revendications
(3) (36) auf einer Seite des ersten und zwelten Wider- stands (66, 68)
entgegengesetzt zum ersten und      1. Un convertisseur electropneumatique
(12) zweiten MotoranschluS (58, 60) verbunden ist;     comprenant: un
servornoteur a courant continu und variable Widerstandsmittel (72, 80), die
5    reversible (40) ayant une prerniere borne (58) et zwischen dem
LeitungsanschluB (78) und dem        une seconds borne (60) destin6es 3
recevoir de StroanschluB (32) verbunden sind, ur einen        l'6nergie
6lectrique, et un arbre qui peut tourner ausgewbhlten   Widerstand
zwischen  dem          dans deux sens oppos6s; des moyens pneumati-
StromanschluB  und  dem  LeitungsanschluR         ques qui peuvent cooperer
avec l'arbre pour anzulegen, um die Wells des Motors (40) in einer   to
fournir un gaz A une pression qui est propor- Richtung  anzutreiben, sobald
die  Drucker-      tionnelle a la rotation de l'arbre; une ligne d'61e-
hohungs- oder die Druckerniedrigungsleitung (34,  vation de pression (34);
une ligne do diminution 36) mit dem gemeinsamen AnschluB (64) verbun-
de pression (36); une alimentation electrique den wird, und in
entgegengesetzter Richtung,      ayant une borne commune (64) et une borne
sobald die andere der Druckerhohungs- und   15   d'alimentation electrique
(32) A une tension differ- Druckerniedrigungsleitungen (34, 36) mit dem
ente de celle de la borne commune; et des gemeinsamen Anschlug verbunden
wird, wobei        moyens de commutation (62) destin6s a connec- die
variablen Widerstandsmittel (72; 80) den      ter selectivement, la borne
commune (64) A l'une Signalumformer (12) mit einer variablen Gesch-    des
lignes d'el6vation de pression et de diminu- windigkeitsfunktion versehen.
20   tion de pression (34, 36); caracteris6 par: une 2.  Signalumformer
nach  Anspruch  1,           premiere r6sistance (66) dons la ligne
d'6l6vation rumfassend einen UberbrOckungswiderstand (70),    de pression
(34), cette ligne d'bievation de der zwischen den Druckerh6hungs- und
Drucker-     pression (34) btant connectbe A la prernibre borne
niedrigungsleitungen (34, 36) auf einer Seite der  du moteur (58); une
secoride rbsistance (68) dans ersten und zweiten Widerstinde (66, 68)
benach-   25   la ligne de diminution de pression (36), cette ligne bart
zum ersten und zweiten Motoranschlug (58,    de diminution de pression (36)
6tant connectbe a 60) und Ober den Motor (40) verbunden ist.        Ia
seconds borne du moteur (60); une borne de 3. Signalumformer nach Anspruch
1 oder 2,       lignes (78) connect6e entre les lignes d'6l6vation wobei
die pneumatischen Mittel ein Unter-         de pression et de diminution de
pression (34,36), setzungsgetriebe (42), das mit der Wells des   30   d'un
c6t6 des premiere et seconds rbsistances Motors (40) verbunden ist und sine
Getriebewelle  (66, 68). qui est oppos6 aux premiere et seconds (44) hat,
minen Nocken (46), der mit der Getriebe-  bornes du moteur (58, 60); et des
moyens A wells (44) verbunden ist, sine DOse (48), die     resistance
variable (72; 80) connectbs entre la benachbart zum Nocken (46) befestigt
und auf die  borne de lignes (78) et la borne d'alimentation 



Getriebewelle (44) hin- und von dieser weg-   j5   electrique (32), pour
appliquer une resistance bewegbar !st, einen mit der DOse (48) verbun-
s6lectionne entre la borne d'alimentation blectri- denen Faltenbalg (50)
zum Bewegen der DOse        que et la borne de lignes, afin d'entralner
l'arbre (48), sine Gasdruckzufuhr (54, 56), die mit dem   du moteur (40)
dans un sens lorsque l'une des Faltenbalg  (50) verbunden  ist, um  einen
lignes d'6levation de pression et de diminution de ausgewdhlten konstanten
Druck dem Faltenbalg   40   pression (34, 36) est connectie a la borne
corn- zuzufOhren, und sine Druckzufuhrleitung (38)      mune (64), et dans
un sens oppos6 lorsque l'autre aufweist, die mit dem Faltenbalg verbunden
ist,   ligne parmi les lignes d'6l6vation de pression et um  Gas  be! einem
ausgewahlten  Druck           de diminution de pression (34,36) est
connectde A zuzufuhren, wobei des durch die DOse (48)         la borne
commune (64), les moyens A resistance zugefuhrte Gas mittels des Nockens
(46) selektiv   45   variable (72; 80) permettant au convertisseur (12)
beschrankt wird, um sine Stellung des Falten-     de disposer d'une
fonction de vitesse variable. balgs (50) einzuregulieren und einen
Staudruck      2. Un convertisseur selon la revendication 1, im Faltenbalg
zu bilden.                          comprenant une resistance shunt (70)
connect6e 4. Signalumformer nach Anspruch 1, Anspruch      entre les lignes
d'el6vation de pression et de 2 oder Anspruch 3, wobei die variablen Wider-
- so   diminution de pression (34, 36) d'un c6t6 des standsmittel (72) sine
Vielzahl von diskreten     premiere et seconds rbsistances (66, 68) qui est
Widerstanden (74) aufweisen, von denen jeder      adjacent aux premiere et
second, bornes du sine mit dem Leitungsanschlul (78) verbundene     moteur
(58, 60), et en parallile sur le moteur (40). erste Seite und eine
gegenuberliegende Seite hat,   3. Un convertisseur selon la revendication 1
OLI und einen separaten Schalter (76), der mit jeder   s5   la
revendication 2, dens lequel les moyens gegen0berliegenden Seits jedes
diskreten Wider-   pneumatiques comprennent un engrenage r6duc- stands (74)
verbunden ist, wobei jeder Schalter   tour (42) connect6  - I'arbre du
moteur (40) et mit dem-Stromanschlug (32) verbunden ist.         comportant
un arbre d'engrenage (44). une came 5. Signalumformer nach Anspruch 1,
Anspruch      (46) connectee a l'arbre d'engrenage (44), une 2 oder
Anspruch 3, wobei die variablen Wider-   60   buse (48) mont6e a proximite
de la came (46) et standsmittel (80) enen variablen Widerstand (80)  mobile
de faconf a pouvoir s'approcher et aufweisen, der zwischen dem
StromanschluB (32)    s'eloigner de l'arbre d'engrenage (44), un soufflet
und dem Leitungsanschlul (78) verbunden ist.      (50) accouple A la buse
(48) pour la d6placer, une source de gaz sous pression (54, 46) branch6e au
65   soufflet (50) pour fournir au soufflet une pression 5
8,,,,11111w111110111!    constante seloctionnee, et une ligne d'alimenta-
ayant .chacune un cote connect6 A la borne de tion en gaz sous pression
(36) branch6e au souf-     lignes (78) et un c6t6 oppos6, at un
interrupteur flet pour fournir un gaz sous une pression s6lec-    s6par6
(76) connect6 a chaque cote oppos6 de tionnee, grace a quo! le gaz qui est
d6livr6 a       chaque r6sistance discrete (74), chaque interrup- travers
la buse (48) est restraint s6lectivernent par    5    teur 6tant connect6 a
la borne d'alimentation la came (46), pour r6guler la position du soufflet
6lectrique (32). (50) et produire une contre-pression dons le souf-     5.
Un convertisseur selon la revendicatlon 1, la flat.
revendlcation 2 ou la revendication 3, dans lequel 4. Un convertissour
selon la revendication 1, la   les moyens a r6sistance variable (80)
compren- revendication 2 ou la revendication 3, dons lequel   ro   nent une
resistance variable (80) connectoe entre les moyens A r6sistance variable
(72) compren-       la borne d'alimentation electrique (32) et Ia borne
nent un ensemble de resistances discretes (74)       de lignes (78). 15 20
25 30 35 40 45 50 55 60 65    


