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Installation, Operation & Maintenance Instructions
I/P CONTROLLER FOR KINETROL POSITIONER

(92 Model)
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Summary

Range and zero setting is done using the positioner adjustment. In case of blockage due to contamination the air bleed
can be adjusted externally without detaching unit. The I/P unit may may be detached from the positioner leaving the
diaphragm assembly attached to the positioner.
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Installation, Operation & Maintenance Instructions
I/P CONTROLLER FOR KINETROL POSITIONER

(92 Model)
1. Description of Operation

Refer to fig. 1 supply air enters through filter ‘A’. It passes
through the restriction ‘B’ into the diaphragm chamber ‘C’.
The chamber ‘C’ is exhausted to cover the enclosure
through the nozzle ‘D’. The exhaust from the nozzle is
restricted by the flapper ‘E’ which is pressed against the
nozzle exhaust by the force of the coil ‘F’. The force is
produced by the 4-20 mA current reacting on the magnetic
field produced by the magnet ‘G’.  The restriction of the
nozzle by the flapper produces a back pressure in the
chamber ‘C’, which acts as the control signal pressure for
the positioner. 

2. Operating Conditions

2.1 The I/P unit should be supplied with clean, dry,  oil free
air.

2.2 Supply pressure should be regulated and between
60-80 psi (4-5.5 bar). For lower pressure consult Kinetrol.

2.3 Temperature range -20 to 80°C.

3. Setting Range and Zero

Range and zero are normally adjusted on the positioner.
Range may be adjusted on the I/P using the preset
potentiometer, however this is intended for factory setting
and it is not necessary for the user to adjust it.

To adjust range and zero remove the positioner cover and
follow adjustment instructions for the positioner (see
figure. 2)

4. Air Bleed Adjustment

Flow rate of air into the supply port should be in the range
2.5 - 3.5 1/min. Free air. 

The air flow can become blocked by contamination. This
can be cleared without removing the unit from the
positioner. The air supply should be disconnected or
switched off. The needle valve should be unscrewed and
cleaned. Refit and screw fully in. Connect air supply.
Unscrew needle valve (rotating counter-clockwise) 1/2 to
3/4 giving a flow rate into the unit of 2.5 - 3.5 1/min. Free air.

Alternatively reset the unit with the 80 psi air supply and the
20 mA signal connected, then carefully open the needle
valve until the positioner moves to 90° fully open.

5. Removal of I/P Unit from the Positioner 
(Refer to Fig. 3)

I/P unit is detached from the positioner as a unit by
removing the screws ‘A’. The diaphragm assembly remains
attached to the positioner. Electrical connections and air
supply must be removed before detaching the unit.

6. Disassembly and Inspection of Magnet/Coil
Assembly

6.1 Detach cover by removing two attachment screws.
Detach magnet/coil assembly from I/P base by removing
two fixing screws ‘B’.

6.2 It is very important that the coil is COMPLETELY free
to move in the magnet. (The force produced by the coil at
20 mA signal is only about 10 gm).

6.3 To check for free movement detach magnet/coil
assembly from base as in ‘4’ above. Stand assembly on flat
surface (non-magnetic) with coil and flapper upwards.
Apply 4mA signal to terminals; coil should rise by 1-2mm
(full travel). Remove 4mA signal; coil should fall back to
bottom of travel.

6.4 If coil is not free to move, the magnet may be detached
from coil mounting block. Magnet gap should be checked
for dirt or swarf. Great care should be exercised in refitting
mounting block and coil to magnet.
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Installation, Operation & Maintenance Instructions
I/P CONTROLLER FOR KINETROL POSITIONER

(92 Model)

FIGURE 1. I/P CONTROLLER FOR KINETROL POSITIONER DIAGRAMATIC
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Installation, Operation & Maintenance Instructions
I/P CONTROLLER FOR KINETROL POSITIONER

(92 Model)

FIGURE 2, POSITIONER RANGE & ZERO ADJUSTMENT
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(92 Model)

FIG 3. I/P CONTROLLER ASSEMBLY
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KF-191

Installation, Operation & Maintenance Instructions
KINETROL 4-20mA TWO WIRE ANGLE TRANSDUCER

If Angle Transducer is supplied fitted on a positioner then
start from 2.0 below

MOUNTING ON A POSITIONER
1.1. Remove existing cover. The transducer is normally
supplied fitted to a new cover.
1.2. Line up angle transducer spring coupling by eye so that
it will slide onto the positioner shaft square, with the yellow
dot orientated as in sketch opposite.
1.3. Mount transducer & cover assembly on positioner and
tighten screws.

MAKING ELECTRICAL CONNECTION
2.1. Remove cover.
2.2. Connect a 24V DC supply to the terminal block
(positive to the red terminal).
2.3. Measure the current drawn by the transducer by
connecting an ammeter in series with the transducer. If the
current drawn is zero either there is a bad connection or the
polarity is incorrect. The transducer is protected against
this.

CHECKING AND ADJUSTING (if necessary)
POTENTIOMETER POSITION
3.1. Rotate actuator/positioner to the fully anti-clockwise
position.
3.2. If the current reading is not between 18 & 22mA then
slacken two potentiometer clamping screws & rotate
potentiometer until current is approx. 20mA. Retighten
screws.

ZERO AND SPAN ADJUSTMENT
4.1. Rotate actuator/positioner to fully clockwise position.
4.2. Turn zero adjuster (with small screwdriver) until current
is 4mA.
4.3. Rotate positioner to fully anti-clockwise position.
4.4. Turn span adjuster until current is 20mA.
4.5. Repeat 4.1 to 4.4 until zero & span settings are correct.
Replace cover.

Top view with cover removed

Terminal Block

Potentiometer

Potentiometer clamping
screws

Zero
Adjuster

Span
Adjuster

Yellow dot on spring coupling
to be positioned this side when 
positioner square is in mid
position. 
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Title: Results of operating time tests with Namur Valves
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Title: Manual By-Pass Valve for EH Actuator installation
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Title: Model 16 Actuator with F16 DIN Flange
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Title: Drilling detail for M5 side ports in 05 and 07 positioner boxes
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Title: Kinetrol ISO/DIN Female drive actuators
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Title: Fitting RGS Solenoid valves to Kinetrol Namur adaptors
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Title: Maximum permissable side loads for Kinetrol actuator shafts



ISSUE
B

AJK
09/08/93

Trading Estate, Farnham, Surrey, England Doc.No.TD 29
Page 1 of 1

Title: Results of operating time tests with RGS valves-bkt mounted
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Title: Results of operating time tests with RGS valve integral mounted-Namur
(based on report No. 48 23-5-90)
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Title: Guide to valve operating torque
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Title: 05 Limit Switch Box - New Fixings for lid
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Title: Temporary solution for converting a positioner to the opposite hand
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Title: Pneumatic angle transducer based on discrete positioner
Description of operation
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Title: Model 010-100A Actuator
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Title: Procedure for converting pneumatic positioner to opposite hand 
Using conversion Kit SP 036 or SP 037
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Title: Operating Procedure for S/R EHD Manual Gearbox

1. Disconnect Electrical Power

2. Lift plunger

3. While holding plunger out rotate bar through 150º to vertical position

4. Release plunger

5. Gearbox is now engaged & actuator/valve can now be moved manually using
the handwheel

6. Move valve/actuator assembly to spring returned position before reverting to
electrical control in order to unload manual drive before declutching
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NOTE - THIS INSTRUCTION SHEET APPLIES ONLY TO NON INTRINSICALLY SAFE MODELS
WITH DIGITAL POSITIONER CIRCUITS.
IF YOUR APPLICATION IS IN AN AREA WITH AN EXPLOSION HAZARD, DO NOT USE THE
FOUR TERMINAL MODELS DESCRIBED HERE.

1. CONTENTS.

      Page. Section.

  1 1. Contents.
  2 2. Installation.
  2 2.0 Introduction.
  2 2.1 Direct Mounting Units onto Kinetrol Positioner Actuators.
  2 2.2 Mounting of Discrete Positioners.
  3 2.3 Air and Electrical Connections.
  3 2.3.1 Air Supply.
  3 2.3.2 DIN Plug Option.
  3 2.3.3 Positioner Signal.
  4 2.3.4 Angle Retransmit Supply.
  4 3. Schematic Functional Diagram.
  4 4. Setup .
  4 4.0 Introduction.
  5 4.1 Setting Travel Speed.
  5 4.2 Setting Optional Limit Switch Cams.
  5 4.3 Overview - Electronic Settings.
  6 4.4 Default Settings and Reset Procedure.
  6 4.5 Entering and Leaving Setup Mode.
  6 4.6 Automatic Endstop Finding Procedure.
  7 4.7 Proportional Gain and Damping Settings.
 7-8 4.8 Low Current Point and High Current Point Setting.
  8 4.9 Reversing Clockwise/Anticlockwise Sense.
  9 4.10 Changing the Direction of Movement on Loss of Signal.
  9 4.11 Resetting the Feedback Pot.
  9 4.12 EEPROM Checksum Error.
10 4.13 Selecting and Setting Up Non-Linear Curves.
11 4.14 Setting Optional Angle Retransmit Span and Zero Adjustments.
11 4.15 Adjustment of Position of Optional Clearcone Monitor.
12 5. Maintenance and Troubleshooting.
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2.2   Mounting of Discrete Positioner

2.  INSTALLATION
2.0 Introduction
       Positioners can be supplied direct-mounted, or ready to be direct-mounted, onto Kinetrol rotary actuators,
or in stand-alone ( discrete ) form for fitting via a mount kit to any 90 degree rotary actuator. If the positioner is
supplied ready mounted on an actuator, sections 2.1 and 2.2 can be bypassed. Positioner-type Kinetrol
actuators ( ready for direct mounting of positioners ) are available in models 03 to 14 inclusive.
       These instructions cover the possible use of both metal and moulded feedback coupling.  It is expected that
most units will contain a moulded coupling.

2.1    Mounting of Direct Mounting Units onto Kinetrol Positioner-Type Actuators

2.1.1  Move actuator vane to mid travel position, with its output square as shown in Figure 1. This is essential to
prevent subsequent error in orienting positioner square.
2.1.2  Remove positioner cover, and undo the five M4 slot-headed screws holding the red plastic carrier plate into
the body. Disconnect the two wires to the servo valve, and lift out the whole carrier plate assembly complete with
shaft and circuit etc.
2.1.3  Bolt the positioner body to the actuator in the orientation shown in Figure 1, taking care that O-rings are in
place to seal the ports into the actuator, and that the actuator shaft is centred in its hole.
2.1.4  (a) Metal coupling versions on 07 and larger models: fit anti-backlash spring over one corner of the actuator
               square as shown in Figure 2.
          (b) Moulded coupling versions: on all direct mount versions, untighten central screw in coupling shaft so
               that the collet is not closed, and fit coupling over shaft square.
2.1.5  Observe the range of motion available to the positioner shaft, limited by the correct running of the
potentiometer quadrant wheel, driven by the stainless steel strap ( see Figure 3 ). Fit the carrier plate/shaft
assembly back into the positioner box with the shaft near mid-range, "feeling" the female square in the positioner
shaft onto the male actuator square while maintaining its position near mid range. It is essential that the two
shafts are correctly oriented relative to each other, since if they are 90 degrees out, the quadrant wheel can be
forced too far and damage done to the drive mechanism during subsequent actuator movements. It is possible to
fit the positioner correctly with the actuator square at one end of its travel, but experience indicates a high
probability of mistaking the direction of movement of the actuator - hence it is strongly advised that the positioner
be fitted with the actuator square at the mid-travel position, where there is no ambiguity possible.
        Moulded coupling version:  Ensure coupling is fully engaged before tightening the central screw to close the
collet and therefore removing any backlash.

2

Design and manufacture of the mount kit between positioner and actuator is outside the scope of this document.
It is essential that the shaft of the actuator is well aligned with the positioner shaft, and that the two are coupled
together with a minimum of backlash - any backlash acts to deteriorate the performance of the
positioner/actuator combination.

It is also essential that the 90 degree travel of the actuator moves the positioner shaft through the correct
90 degree range of travel. The easiest way to ensure that this happens is to mount the discrete unit with the lid
and indicator in place - set both the actuator and positioner to mid travel, and mate the two in this orientation.
Don't take any chances with this, since misorientation of the positioner shaft and consequent movement beyond
its designed range of travel will probably result in damage to the positioner pot drive mechanism.
         With moulded coupling versions, the Namur drive or Kinetrol square option is an insert in the coupling
which can be removed by releasing the central screw.
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  2.3   Air and Electrical Connections.

3

NOTE: External electrical connector terminals are also identified on a label inside the lid.
When the lid is removed for connection/adjustment, do not wipe grease from cover shaft seal.

2.3.1 Air Supply.
Connect air supply ( pressure between 3.5 and 7 bar, 50 and 100psi. ) to the supply port. It is essential

that the air is clean, dry and oil-free. Quality class 3.4.4 ( according to ISO standard 8573.1 ) is easily adequate -
this implies 5 micron max. particle size, 3 deg. C dew point max., and 5mg/cubic metre max. oil content.
2.3.2 DIN Plug Option.
DIN plug models without the optional limit switches are supplied with only one 4-way DIN plug on the positioner
box, and a removeable permanent sealing plug covering the second conduit entry, where another DIN plug can be
fitted if it subsequently becomes necessary. If a DIN plug model does have the limit switch option, then a second
4-way DIN plug is fitted; because each limit switch is a 3-terminal device, and there are only two terminals
available on the DIN plug for each of the two switches, it is necessary to select normally-open or normally-closed
function for each switch by connecting the internal wires from DIN terminals A and B to the appropriate terminal
inside the box ( see Figure 4 above ) - the units are supplied connected for normally-open function. If proximity
sensors are fitted, then this problem does not arise.
2.3.3 Positioner Signal.
The positioner signal must be 4-20mA. The positioner gives a positioning response between 0 and 90 degrees
linearly or non-linearly related to the signal. The positioner is loop powered - that is the signal itself supplies all
the electrical power, and no separate power source is needed. In order to supply enough power, the unit needs
between approximately 6 and 8 volts to drive the signal current through it - it behaves electrically like a resistor in
series with a zener diode. A typical 4-20mA source with a 24v DC supply is compatible with this input, and can
drive a maximum of 2 units in series on one loop.
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3.  SCHEMATIC FUNCTIONAL DIAGRAM .

4

4.   SET UP .
4.0  Introduction

When the positioner/actuator combination is installed in its application, set up the control adjustments if
necessary. For most applications, it is likely that the factory settings will be satisfactory - the low and high
current points are set to give 0-90 degree movement in response to a 4-20mA signal, the flow regulators are set
for maximum travel speed, and the proportional gain and damping settings adjusted for a good level of sensitivity
and smoothness suitable for most applications. The jumper is set in the "off" position to give a linear
characteristics with travel extrapolated beyond the low and high current settings. If you need to change the
settings, read the following section carefully.

2.3.4 Angle Retransmit Supply.
The optional angle retransmit circuit is also loop powered, requiring 14 to 30 volts DC to drive the 4-20mA current
through it - the current passed is linearly proportional to the actual positioner shaft angle. The retransmit circuit
reads the same angle transducing potentiometer as the positioner circuit - however, the angle retransmit circuit
remains functional on loss of positioning signal and/or air supply, and the positioner remains functional as long as
the signal is present, even if the angle retransmit circuit is fitted and there is no supply to energise its loop.
Nevertheless, the angle retransmit circuit is electrically isolated from the positioner signal circuit.
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4.  SETUP  (continued).

5

4.3 Overview - Electronic Settings.
The EL digital positioner circuit can operate to give actuator position accurately proportional to input current, or it
can operate as a non-linear device accurately following one of a number of fast open, or slow open, exponential
curves. Linear or non-linear, it can easily be calibrated to scale its operating line, or curve, between any two user-
defined points in its operating range. The positioner circuit is powered entirely from the 4-20 mA input signal. It is
tuned and calibrated by simple and quick operation of its three pushbuttons, with red LED (light emitting diode)
indication of the selected parameter. The positioner can also calibrate itself automatically to the actuator or valve
endstops. The actuator dynamic response can be optimised by simple adjustment of the positioner circuit
proportional gain and damping variables. All tuning and calibration data is stored digitally, and is retained in non-
volatile memory, so that the positioner powers up with all the same settings it had when last powered down.

The positioner may be operated either as a linear or non-linear device. Non-linear operation is enabled by fitting a
jumper link to the positioner with the positioner ( and position retransmit if fitted ) powered down (ie. input current at
0 mA ). When the positioner is powered up with the link "on" ( see figure 6 for its position ), it will then operate as a
non-linear device for as long as it remains powered up. Conversely, when the positioner is powered up with the link
"off", it will operate as a linear device as long as it remains powered up. Changing the link from "on" to "off" or vice-
versa while the circuit remains powered up will not cause a change from non-linear to linear operation - the position
of the link is only effective during power up.

Whether operating as a linear or non-linear device, the positioner has two distinct modes of operation, Normal Mode
and Setup Mode.

In Normal Mode the positioner simply positions its actuator in response to the 4-20mA input signal. When the
positioner is powered up, it always starts in Normal Mode. In Normal Mode, the LEDs are not lit. The positioner
stays in Normal Mode until Setup Mode is selected manually.

In Setup Mode the positioner can be tuned and calibrated for its application. Although the position is still controlled,
it does not always follow the input signal. When tuning and calibration is complete the positioner should always be
returned to Normal Mode for continued normal use.

Operating in Setup Mode is described in the following sections.

4.1 Setting Travel Speed.
Set the travel speed using the exhaust flow adjuster screws (see
Figure 4.). This only applies if you want to reduce the speed from its
supplied maximum factory setting.

4.2 Setting Opional Limit Switch Cams.
Optional limit switch cams are factory set to give end-of-travel
switching with one switch each end. The switching can be set to
occur anywhere in the travel range for each switch, by relaxing the
cam clamp screw and rotating the cam to position. Set the lower
cam first. Take care to avoid the clamp section of a cam striking a
switch at any point in the actuator's travel. Two possible types of
coupling require slightly different approaches to setting:

4.2.1 Moulded coupling cams, shown in figure 6a, can be  adjusted using light pressure to rotate in 1 degree
increments.  Adjust the lower cam first using a screwdriver to lever against special pegs moulded into the carrier
plate or use finger pressure.  Secondly move the upper cam using finger pressure only.  Graduated marks on the
top of the coupling are provided to gauge the position of the actuator with the lid removed.  This can be lined up
with an arrow marked on the servo valve lid.

4.2.2 Metal coupling cams are adjusted by releasing the screw shown in figure 6b, moving to desired position and
retightening.  Set the lever cam first.  Ensure the clamp section of the cam does not strike a switch at any part in
the  actuator's  travel.
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4. SETUP (continued).

4.5 Entering and Leaving Setup Mode.
Setup Mode is selected from Normal Mode by simultaneously pressing the UP and the SET pushbuttons ( ie. the
two outside ones ). This causes the LED labelled PGAIN ( short for Proportional Gain ) to light continuously. In
Setup Mode, each of the parameters in the list below may be selected for adjustment by pressing the UP or
DOWN pushbuttons as required. The parameter selected is indicated on the positioner circuit by an LED lighting
next to the parameter's name.

PGAIN - Proportional Gain
DAMP - Damping
CURVE - Non-Linear Curve Selection
LOW - Low Current Point Calibration
HIGH - High Current Point Calibration
POT - Feedback Potentiometer Bottom of Range Setting

When the required parameter has been selected for adjustment, the SET pushbutton is pressed to allow
adjustments to be made - the LED next to the selected parameter starts to blink, to indicate that Adjust Mode is
active. Operation in the Adjust Mode for each parameter is described in the following sub-sections. To leave
Adjust Mode, press the SET pushbutton again - this causes the LED to light continuously, and allows movement
between parameters again.

Note: There is no Adjust Mode for the feedback potentiometer bottom of range setting, but the automatic endstop
finding sequence can be initiated when this parameter is selected.

To leave setup mode ( when the adjustments have been made and the SET pushbutton pressed to leave Adjust
Mode ), press the DOWN pushbutton repeatedly to move down the parameters and off the end of the list - at this
point the LEDs cease to light, and the positioner is back in Normal Mode.

4.6 Automatic Endstop Finding Procedure.
The positioner can automatically calibrate itself to range between any mechanical endstops (either the built-in
actuator stops, or any external stops built into the application). During the finding sequence, the positioner moves
the actuator up to the top and bottom stops and records their positions. It then uses these positions as the HIGH
and LOW positions in the calibration data, and applies the existing values for HIGH and LOW current input. Note
that if the positioner was reverse acting before the sequence, it remains so after the sequence.

The End Stop Finding Sequence starts when the POT parameter is selected, and the UP and SET pushbuttons
(ie. the two outside pushbuttons) are pressed simultaneously. The POT LED starts to blink, and the actuator
moves steadily upscale from its set position. When its movement is stopped by the top physical endstop, the
positioner waits briefly, then moves the actuator steadily downscale until it runs against the bottom physical
endstop, where again it waits briefly, and finally moves quickly back to the set position. The calibration data is
written to non-volatile memory while the actuator pauses at its bottom stop.

If the positioner is in service on an application where excursions to the endstops will be disruptive, avoid initiating
this sequence.

6

4.4 Default Settings and Reset Procedure.
The positioner can be reset with a complete set of default values when powered up in any operating mode, by
pressing all three pushbuttons ( UP, DOWN and SET ) simultaneously. This will overwrite all the existing
proportional gain, damping, curve selection and calibration data with default values which are suitable for a typical
forward acting linear positioner with mid range values for proportional gain and damping ( but not necessarily
optimised for a particular application ). This procedure is useful in the case where errors in calibration have
resulted in positioner behaviour which seems incomprehensible, and it is necessary to return to a predictable
basic setup. The positioner should always be tuned and then recalibrated immediately after this resetting
process.
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4. SETUP (continued).
4.7 Proportional Gain and Damping Settings (for Smoothness and Sensitivity ).
Select Setup Mode, and the first parameter selected is automatically PGAIN - Proportional Gain. Press the SET
pushbutton, and the PGAIN LED will start blinking. The value of the parameter can now be increased or
decreased by pressing the UP or DOWN pushbuttons as required. There are twenty nine (29) PGAIN settings
which can be selected, the setting altering by a factor of about 1.1 each time the UP or DOWN button is
pressed. The default setting lies in the middle of the range, giving fourteen settings above and fourteen below.
Any button presses beyond the last ( fourteenth ) will have no effect.

Note: As soon as the UP or DOWN pushbutton is pressed, the new PGAIN value is stored in non-volatile
memory and is retained even if the positioner is deenergised before leaving Adjust and Setup Modes.

The positioner is active while adjusting the PGAIN setting, and continues to follow the input signal. This gives
the opportunity to change the input signal in a manner typical of the application, and to observe qualitatively the
response of the positioner, and how it has been affected by changing the PGAIN setting, so as to optimise the
response. Pressing the UP button maximises the sensitivity and accuracy, at the cost of increased jerkiness of
response when the signal is ramped smoothly, and if you go too far this increases the proportional gain so much
that the positioner becomes unstable and hunts around the position set by the signal. Pressing the DOWN button
maximises smoothness during ramping of the signal, at the cost of losing rapidity of response to small changes
in signal. When the right setting has been found, press the SET button again to leave Adjust Mode - the PGAIN
LED will now light continuously.

The DAMP (damping) parameter should be set after the PGAIN has been optimised. In Setup Mode select the
DAMP parameter ( second up from PGAIN ) by pressing the UP button until the DAMP LED lights continuously.
Press the SET button to select Adjust Mode, and the DAMP LED will blink. Damping can be increased and
decreased by pressing the UP or DOWN buttons. There are twenty nine damping settings which can be selected,
the setting altering by a factor of 1.1 each time the UP or DOWN pushbutton is pressed. The default setting lies
in the middle of the range, giving fourteen settings above and fourteen below. Any button presses beyond the
last (fourteenth) setting will have no effect.

Note: As soon as the UP or DOWN button is pressed, the new DAMP value is stored in non-volatile memory,
and is retained even if the positioner is deenergised before leaving Adjust and Setup Modes.

The positioner is active while adjusting the DAMP setting, and continues to follow the input signal. This allows
the signal to be waggled to optimise the response while still adjusting the DAMP setting. Try stepping the signal
suddenly so that the positioner approaches setpoint at full speed having travelled 45 degrees or more, and adjust
the DAMP setting to just avoid overshoot here.Try this travelling up and downscale. When the right setting has
been found, press the SET button again to leave Adjust Mode - the DAMP LED will now light continuously.

4.8 Low Current Point and High Current Point Settings. ( Replaces Zero and Span Adjustment ).
The positioner characteristic can be accurately calibrated by setting two points, the Low Current Point (LCP) and
the High Current Point (HCP). Each point is defined by a position and an input current. These points can lie
anywhere in the range of travel of the actuator, and in the input signal range of 4 to 20 mA. The only other
restriction is that the input current at the HCP must exceed the input current at the LCP by at least 5mA. To
obtain the best accuracy, it is necessary to select the two points as far apart as possible. In both linear and non-
linear operation this allows forward acting, reverse acting, and forward or reverse acting split range
characteristics to be implemented. Table 1 below shows some illustrative examples.

7

Figure 7. Illustration of LCP and HCP
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4. SETUP (continued).
4.8 Low Current Point and High Current Point Settings. (continued).

To set LCP, select the LOW parameter in Setup Mode by pressing the UP button until the LOW LED lights
continuously. Press the SET button to select Adjust Mode, and the LOW LED will blink. Adjust the input signal
current within the range 4-20mA to the value you want to define for the Low Current Point - note that changes in
input current within the 4-20 mA band do not result in positioner movement at this stage - the positioner holds the
actuator at the angle where it was before Adjust Mode was selected, irrespective of input current. Press the UP
or DOWN buttons to move the positioner to the angle you want to define for the Low Current Point - if you hold
the button down continuously, the positioner will traverse the actuator steadily, or if you give short blips it will
move approximately 1/40 degree (one fortieth) for each blip, to allow precise edging into exactly the required
position. When the actuator is in exactly the position you want, and the signal is adjusted to exactly the value
you want ( this can be readjusted after the position has been set if you want ), press the SET button again to
record the signal and position as the Low Current Point, whereupon the actuator will make a small leap and then
settle back to the LCP again, the positioner will return to Setup Mode, and the LOW LED will light continuously.
The positioner will now respond to its input signal again.

Note: As soon as the SET button is pressed, the LCP position and signal are stored in non-volatile memory, and
are retained even if the positioner is deenergised before leaving Setup Mode.

To set HCP, select the HIGH parameter in Setup Mode by pressing the UP button until the HIGH LED lights
continuously. Press the SET button to select Adjust Mode, and the HIGH LED will blink. Adjust the input signal
current within the range 4-20mA to the value you want to define for the High Current Point - note that changes in
input current within the 4-20 mA band do not result in positioner movement at this stage - the positioner holds the
actuator at the angle where it was before Adjust Mode was selected, irrespective of input current. Press the UP
or DOWN buttons to move the positioner to the angle you want to define for the High Current Point - if you hold
the button down continuously, the positioner will traverse the actuator steadily, or if you give short blips it will
move approximately 1/40 degree (one fortieth) for each blip, to allow precise edging into exactly the required
position. When the actuator is in exactly the position you want, and the signal is adjusted to exactly the value
you want ( this can be readjusted after the position has been set if you want ), press the SET button again to
record the signal and position as the High Current Point, whereupon the actuator will make a small leap and then
settle back to the HCP again, the positioner will return to Setup Mode, and the HIGH LED will light continuously.
The positioner will now respond to its input signal again.

Note: As soon as the SET button is pressed, the HCP position and signal are stored in non-volatile memory, and
are retained even if the positioner is deenergised before leaving Setup Mode.

4.9 Reversing Clockwise/Anticlockwise Sense of the Positioner.
The LCP and HCP settings described in the previous section can be used with complete success to reverse the
sense of the positioner, using settings such as the reverse settings listed in Table 1. However, this will not
change the direction of movement on loss of signal - see the next section for how to set this as desired.

8

Table 1 . Various Sets of LCP and HCP SettingsTable

    Low Current Point           High Current Point Description
       Input       Angle         Input            Angle
  Current, mA   Degrees       Current, mA   Degrees

4 0 20 90 Forward Acting, 100% range
4 90 20 0 Reverse Acting, 100% range
4 0 12 90 Split Range Forward Acting, 50%  bottom range
4 90 12 0 Split Range Reverse Acting, 50% bottom range
12 0 20 90 Split Range Forward Acting, 50% top range
12 90 20 0 Split Range Reverse Acting, 50% top range
4 0 20 45 Forward Acting, 200% range
4 45 20 0 Reverse Acting, 200% range
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4. SETUP (continued).

4.10 Changing the Direction of Movement on Loss of Signal.
On being deenergised with air supply still fully pressurised (ie. on disconnection of the signal, or when the signal
falls below 3.5mA ), the positioner moves the actuator in a direction set by the deenergised position of the servo
valve. This direction of movement is independent of the LCP and HCP settings described in the sections above.

Movement on loss of air pressure is unpredictable for double acting positioners - if position needs to be held on
loss of pressure, then it is necessary to order an external pressure sensing lockout valve assembly, and if a
definite end of travel position is required on loss of pressure, then it is necessary to order a spring return unit.

On double acting actuators, the unit is factory set to move clockwise ( as viewed from the positioner lid ) on loss
of signal.

On spring return actuators, the unit is factory set to move in the spring return direction on loss of air, or on loss of
both air and signal,  but it is set to move clockwise ( as viewed from the positioner lid ) irrespective of spring
direction on loss of signal only.

To change the direction of movement on loss of signal, carry out the following steps:
(1) Disconnect air supply and signal.
(2) Undo screw holding down changeover block ( see Figure 6 ).
(3) Rotate changeover block 90 degrees, taking care to keep rubber gasket lined up with holes in body.
(4) Re-tighten screw holding down changeover block.
(5) Undo outer two angle pot wire terminal screws, swap blue and yellow wires over to reverse sense
     of pot connection, and re-tighten screws.
(6) Re-connect air supply and signal, and carry out Resetting Feedback Pot procedure (see next section).

4.11 Resetting the Feedback Pot.
This procedure is necessary only if the pot has been moved from its factory setting, or if the direction of
movement on loss of signal has been changed as instructed in the previous section.

The positioner circuit needs the feedback pot to be positioned at the correct angle, such that its wiper reads the
right voltage when the actuator is against its downscale endstop - ie. against the endstop it reaches when the air
supply is connected, but the signal is disconnected. The circuit itself can identify this voltage when it is powered
up in Setup Mode with the POT parameter selected - when the pot is adjusted correctly, the POT LED changes
from lighting continuously to blinking.

To set the pot, first move the actuator to the downscale endstop by connecting the air supply and disconnecting
the signal. When it is in this position, hold it there by fitting a keeper plate if the unit has a spring return set to fail
against the opposite stop, or by simply disconnecting the air supply if the unit is double acting or has a spring
return set to fail against this stop. Re-connect the signal, and set to any current between 4 and 20 mA. Select
Setup Mode, and press the UP button until the POT LED lights continuously. Unclamp the pot clamp screws,
taking care not to unscrew them too far such that they disengage from the nuts in the carrier plate. Rotate the pot
until the POT LED changes from continuous to blinking illumination. Re-tighten the clamp screws, and reconnect
the air supply. If the unit needed a keeper plate, drive it downscale by disconnecting the signal, and then remove
the keeper plate with the air supply on.

4.12 EEPROM Checksum Error
Each time calibration or setting data is written to EEPROM  ( non-volatile memory ) by the positioner circuit, a
checksum of all EEPROM data is calculated and written to EEPROM. Hence if there is a power supply
(ie. signal) interruption during the EEPROM write procedure, the checksum will not be written correctly, or at all.
After the interruption, during its initialisation routines the positioner carries out a checksum calculation of the data
stored in EEPROM. If the newly calculated checksum and the stored checksum are not identical, the positioner
enters an error routine, and does not start Normal Mode operation. This condition is indicated by the LEDs
lighting one after the other in sequence. If this condition is achieved, carry out the reset procedure described in
section 4.3 , and then recalibrate as detailed in sections 4.5 to 4.8.

9
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4. SETUP (continued).

Figure 8. Plots of the Eleven Non-Linear Curves

With the signal set at midway between LCP and HCP values, select Adjust Mode by pressing the SET button,
and the CURVE LED will now blink. The default curve is in fact the linear curve midway between the other
non-linear curves (see Figure 8 ). To select one of the other curves, press the UP or the DOWN button, and
observe the movement of the positioner as its position conforms to the intersection of the mid value signal with
the different curves selected from those defined in Figure 8. Each button press steps from one curve to the next
one, until at the last curve further button presses have no effect. When the desired curve has been selected,
press the SET button to return to Setup Mode.

Note: As soon as the UP or DOWN button has been pressed to select a particular curve, the new curve selection
is stored in non-volatile memory and is retained even if the positioner is deenergised before leaving Adjust and
Setup Modes.

Each curve is scaled between the two calibration points LCP and HCP. If input currents are reduced below LCP
current or increased above HCP current, the positioner stops dead at the LCP or HCP position respectively.
This is in fact the difference between the linear curve selected as the default "non-linear" curve, and the linear
curve selected when the positioner is powered up with the jumper "off" - the latter gives positions extrapolated on
the same linear characteristic beyond the LCP and HCP positions for signals beyond the LCP and HCP signals,
whereas the former stops dead at the LCP and HCP positions.

4.13 Selecting and Setting Up Non-Linear Curves.
The positioner may be operated either as a linear or non-linear device. Non-linear operation is enabled by fitting a
jumper link to the positioner with the positioner ( and position retransmit if fitted ) powered down (ie. input current
at 0 mA ). When the positioner is powered up with the link "on" ( see figure 6 for its position ), it will then operate
as a non-linear device for as long as it remains powered up. Conversely, when the positioner is powered up with
the link "off", it will operate as a linear device as long as it remains powered up. Changing the link from "on" to
"off" or vice-versa while the circuit remains powered up will not cause a change from non-linear to linear operation
- the position of the link is only effective during power up.

When the positioner is powered up with the jumper link "on" and the air supply connected, then any one of eleven
characteristic curves may be selected. Press the SET button to go into Setup Mode, and select the CURVE
variable by pressing the UP button until the CURVE LED lights continuously. It is easiest to select the required
curve from the eleven available by setting the input signal current to midway between the LCP and HCP signal
current values - for instance, if the LCP is 4 mA and the HCP is 20 mA, then set the input current to 12 mA for
this purpose.
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4. SETUP (continued).

4.15 Adjustment of Position of Optional Clearcone Monitor.

Figure 9.  EL Lid - ClearCone Monitor Adjustment

If your positioner is fitted with a Clearcone position monitor, you may need to adjust its angle to read correctly
after you have set up the positioner. The internal O-ring slides to give a coarse setting, and the shell mounting
slots give a few degrees of fine adjustment.

To adjust the position of the angle scale, first unscrew the two self-tapping stainless mounting screws which hold
the transparent outer shell to the lid, and lift off the shell complete with its black mask/pointer moulding. Don't
lose the screws or the sealing O-ring which seals round the outside of the shell-lid interface.

If you have reversed the clockwise/anticlockwise sense of the positioner, you may at this stage need to replace
the self adhesive angle scale sticker with one marked in the opposite sense. Take care to stick it to the scale
cone moulding accurately.

Rotate the scale cone by sliding it round on its internal O-ring against the coupling inside it, which is located on
the positioner shaft square. This may take some effort if the O-ring has stuck on. Move it until it is reading as
near correctly as you can achieve against the pointer on the mask/pointer moulding, which you should hold in
position with the outer shell mounting slots centrally located above the screw holes in the lid. Refit the mounting
screws, making sure that the mask moulding and the sealing O-ring are well located in the outer shell moulding.
Adjust the pointer position to its final position by rotating the outer shell slots against the mounting screws, taking
care to position the screws at equivalent positions in both slots so that the shell remains central relative to the
rotating parts inside, then tighten the screws to clamp it into position.

4.14 Setting Optional Angle Retransmit Span And Zero Adjustments.
The angle retransmit circuit is mounted directly underneath the positioner circuit, and its ZERO and SPAN preset
pots are accessible using a small instrument screwdriver though the two access holes in the positioner circuit (
see Figure 6 ). Connect the air supply, positioner signal and angle retransmit reader supply. To set the ZERO,
move the positioner to its minimum signal position ( usually 4mA ), and set the ZERO preset pot to give the
desired retransmit current. Then set the SPAN by moving the positioner to its maximum signal position
( usually 20 mA ), and adjusting the SPAN preset pot to give the desired retransmit current. Recheck and read-
just these two settings until both are correct - as the SPAN is adjusted, it has a small effect on the ZERO read-
ing, and vice-versa, so a few readjustments may be necessary.

The angle retransmit circuit is fitted with a jumper, which should be fitted to bridge its two pins if you want the
circuit to read 4-20 mA over 45 degrees or near, rather than the usual 90 degrees. The range adjustment pot is
adjustable to give ranges in between these two values. To gain access to this jumper, it is necessary to remove
the whole carrier plate assembly from the positioner - see Section 2.1 for instructions on this.
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TABLE 2.  Troubleshooting Guide.

The EL positioner is designed to be maintainance free during a long life, if it is supplied with clean, dry oil-
free air, and electrical signals free of noise and high voltage spikes.

When the lid is removed, take care not to wipe all grease from shaft lip seal.

Table 2 is a troubleshooting guide, which aims to assist only with simple easily remedied problems. If
problems persist, contact Kinetrol or a Kinetrol distributor for further assistance.

5.  MAINTENANCE AND TROUBLESHOOTING

12

Failure to move when signal and air are connected:
- Check air pressure - must be above 50psi./3.5 Bar.
- Check signal is connected with correct polarity.
- Check signal is really above 4 mA
- Discrete units - is shaft connected in correct orientation?  The feedback pot strap may need

             replacing if orientation is incorrect.
- Has main feedback pot been rotated, or does it need rotating because the unit has been
  subjected to change in direction of movement on loss of signal? See Section 4.11 - Resetting
  Feedback Pot.
- Is air supply clean, dry, and oil free ?

Unit moves slower than expected upscale or downscale:
- Check air pressure - above 50psi /3.5 Bar ?
- Check flow adjuster screws - has one been screwed in?
- Is air supply clean, dry and oil free ?  If not there is a possibility that the positioner servo has been

                     damaged.

Movements are too jerky:
- Adjust proportional gain to increase smoothness - then reset damping and setpoints
  as instructed in Section 4.

Lack of sensitivity to changes in signal:
- Adjust proportional gain to increase sensitivity - then reset damping, and setpoints as instructed in

                      Section 4.

Set point is overshot when positioner moves rapidly:
- Adjust damping to eliminate overshoot.
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2. INSTALLATION.
Positioners can be supplied direct-mounted, or ready to be direct mounted, onto Kinetrol rotary actuators, or in

stand-alone (discrete) form for fitting via a mount kit to any 90 degree rotary or linear actuator. If the positioner is supplied
ready mounted on an actuator, sections 2.1 & 2.2 can be bypassed. Positioner-type Kinetrol actuators (ready for direct
mount of positioners) are available in models 050 to 140 inclusive.

2.1  Mounting of Direct Mounting Units onto Kinetrol Positioner-Type Actuators (without angle
retransmit)

Note: For angle retransmit versions, refer to section 6.1
2.1.1 Move actuator vane to mid travel position, with its output square as shown in Figure 1. This is advisable to prevent
subsequent error in orientating positioner coupling. (This is not necessary with spring return actuators as there can be no
confusion with square orientation)
2.1.2 Remove positioner cover and undo the two M4 screws retaining the red angle scale plate and remove coupling as shown
in figure 2.
2.1.3 Bolt the positioner body to the actuator in the orientation shown in figure 1 taking care that the two O’rings are in place
to seal the ports to the actuator (place a small amount of grease onto the O’rings to keep them in place) and that the actuator
shaft is centred in the body.
2.1.4 Observe the direction that the cam moves with a rising signal and, if correct, place the coupling on the actuator square
with one hand whilst pulling back the mechanism with the other (refer to figure 2). If the direction is not as required then refer
to section 4.1. If the actuator has been correctly positioned near mid-stroke, the cam follower will contact the cam at
approximately half way. Ensure that the coupling is pushed fully onto the actuator square and tighten the central fixing screw
which will have the effect of centralising the cam follower on cam. Refit the angle scale plate.

2.2 Mounting of Discrete Positioner.
The design and manufacture of the mount kit between the positioner and actuator is outside the scope of this document.

It is essential that the shaft of the actuator is well aligned with the positioner shaft and that the two are coupled together with
a minimum of backlash as this will reduce the performance of the positioner/actuator combination.

It is essential that the 90 degree travel of the actuator moves the positioner coupling through the correct 90 degrees
of travel. This can be achieved by either observing the position of the indicator on the lid or the position of the cam or internal
indicator with the lid removed.

2
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2.3 Pneumatic and Electrical Connections.

2.3.1 Air Supply.
Connect  main air supply (pressure between 3.5 and 7 bar or 50 and 100psi) to the supply port indicated in figure

3. Also connect signal air supply (pressure between 0.2 bar and 1 bar or 3 psi and 15psi) to the inlet of the diaphragm housing.
It is important that the air is clean, dry and oil free. Quality class 3.4.4 (taken from ISO standard 8573.1) is adequate. This
implies 5 micron max. Particle size, 3 deg. C dew point max. and 5mg per cubic metre max. oil content.

2.3.2 Angle Retransmit Option Supply.
The optional angle retransmit circuit is loop powered, requiring 8 to 30 volts to drive the 4-20mA current through

it. The current which passes is linearly proportion to the shaft angle.
The cable entry has the option of a cable gland fitting or 4-way DIN plug. With the cable gland entry the wires are

directly connected to the internal Connector Block. An internal earth connection is provided if required. If the DIN plug
option is fitted then the internal connections have already been made as shown in Figure 3. An external earth connection
is also provided if this is required.

2.3.3 External Actuator Ports.
For positioners not fitted directly onto Kinetrol Positioner type Actuators, two external ports are provided for

connecting the positioner outlets to the actuator. The size of the ports is dependant on the positioner ordering code. These
ports can also be used for fitting pressure gauges if desired.
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3. DESCRIPTION OF OPERATION.

The AP Positioner works using the principal of a ‘force balance’ spool system with mechanical cam feedback.
The air input signal (normally 3-15psi) is applied to a diaphragm which produces a force on the force balance lever

which is proportional to the signal pressure. The resulting torque on the lever is balanced  by the force produced from the
feedback spring which is also joined to the lever.

A proportional flow spool valve is the third element attached to the lever. This is positioned at its central closed position
when the lever is at the mid-stroke position which occurs when the actuator is at the desired angle. Several different versions
of this valve are available with different flow capacities designed to give optimum performance when fitted to the range Kinetrol
actuators.

The feedback cam is retained by a coupling which, in the case of a Kinetrol direct mounted positioner, is held onto
the vane square by a collet. For discrete versions, the coupling is retained in bearings and connected by either a male square
or ‘Namur’ style connector.

The cam provides positional feedback via a unique four bar linkage which ensures a linear movement of the cam
follower whether the cam is set for clockwise or anticlockwise movement for a rising signal. The lower part of the linkage
is attached to the other end of the feedback spring which stretches the spring as the cam is rotated to produce the feedback
force mentioned earlier. The standard cam produces a linear characteristic, but  alternative profiles are available.

The common adjustments are split into zero and range. Both are achieved without the need for special tools and
the actual adjustments are made using finger pressure only.

Air passages in the main body are provided with the capability of many options with a minimum of changes. External
ports are provided on all models to allow for external connection to the actuator or for the fitting of pressure gauges if desired.
Three main air flow options are available (as detailed in the AP literature). The two lower flow rate options ( AP & MP)
are affected by change of valve size and tapping size in the body. The largest flow rate option (HP) not only has a larger
valve but also a different port plate with 3/8 tapping and external combination silencer/snubbers.

The mounting options are accommodated by three different channel plate designs. The channel plate is the plate
fitted to the base of the unit. The smallest is dedicated to direct mounting on an 050 Actuator. The second is used for direct
mounting on Actuators 070 to 140. The third is used for discrete models having a Namur mounting hole pattern.

An optional angle retransmit can be fitted within the positioner body and additional options of I/P controller and limit
switch box can also be fitted allowing a wide range of switch options to be specified.

4
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4. SETTINGS and ADJUSTMENTS.

The positioner will have been factory set to the requirements given in the ordering code (i.e. the direction of
rotation for a rising pressure signal and the range and zero settings). However, if these settings need to be changed,
the following section describes the procedure for achieving this.

4.1 Change of Direction for Rising Signal (direct mounting units only).

4.1.1 Move the actuator to approximately mid-position to avoid problems in correct orientation later. This is obviously not
possible or necessary with spring return models because the position of the vane will be known. Reduce both main supply
and signal pressures to zero.
4.1.2 Remove positioner cover and undo the two M4 screws retaining the red angle scale plate and remove, as shown in
figure 5. Loosen the central coupling screw sufficiently to draw the coupling off the actuator square.
4.1.3 Pull the two halves of the coupling apart sufficiently to allow the cam to be withdrawn from its location peg as shown
in figure 6. Flip the cam over and push it back into the slot between the two coupling halves and locate it back on the peg.
4.1.4 If when the coupling was removed, the collet was left behind on the actuator square, remove the collet from the square
and push it into the lower half of the coupling ensuring the it locates in the semicircular ‘pip’. Tighten the clamping screw
by two turns before placing it back on the actuator square such that the cam follower is approximately half way up the rise
of the cam and tighten the clamping screw. Replace the angle scale plate.
4.1.5 Undo the changeover block central screw and rotate it by a quarter turn and replace and tighten screw. For your
convenience, the changeover block is marked ‘A’ and ‘C’ which refers to ‘anticlockwise’ and ‘clockwise’ respectively. Ensure
the required letter is placed opposite the arrow marked on the top of the valve block.

5
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4.2 Zero and Range Adjustment (refer to Figure 4).

4.2.1 Move the actuator/positioner to the zero end of the stroke (i.e. when the cam follower is at the beginning of its rise).
This can be most easily achieved by pressurising the main air supply without any signal air pressure (spring return models
will already be at this position). Exhaust the supply air and move the internal indicator to indicate just bellow zero on the
angle scale.
4.2.2 Set the coarse zero by slackening the coupling screw by approximately half of a turn until the top part of the coupling
can be rotated by hand and rotate until the cam follower just starts to rise up the cam profile. Retighten the screw.
4.2.3 Turn on the main air supply and carefully increase the signal supply pressure to 3psi (0.2Bar). Slacken the fine zero
adjustment clamp screw and rotate zero adjuster using thumb pressure so that the actuator moves to indicate zero on the
internal indicator. Tighten clamp screw.
4.2.4 Increase the signal pressure to 15psi (1Bar). Slacken the range adjuster clamp screw and rotate the adjuster knob
between thumb and forefinger until the actuator moves to the desired end stroke position (normally 90 degrees) as indicated
on the internal indicator. Retighten the clamp screw.
4.2.5 Reduce the signal air pressure again to 3psi and to check that the zero position has not changed.

4.3 Speed Control.
Maximum actuator speed can be regulated by the two following methods:

a) changing the valve spool/liner size. The valve size is normally specified at the point of ordering by the letters ‘AP’, ‘MP’
or ‘HP’. This method, however, not only effects the actuator speed but also effects the ‘gain’  and therefore control stability
of the unit and care must be taken not to specify a too high flow valve for a given size of actuator. Kinetrol Ltd has
recommendations (shown in the AP literature) for each size of actuator
or
b) adjustment of the built in flow restrictors (shown in Figure 4) is achieved using a screwdriver. There are two restrictors,
one for each direction of travel. Clockwise rotation, the will reduce the actuator speed. ‘AP’ and ‘MP’ size units with 1/
8 or ¼ ports are controlled in this way but ‘HP’ size units having 3/8 ports are fitted with external silencer/restrictors which
are adjusted using an allen key fitted down the centre of the adjuster.

4.4 Change of Direction for Rising Signal (discrete units).
4.4.1 Move actuator as in Section 4.1.1.
4.4.2 Remove positioner cover and undo the three M4 screws retaining the red retransmit plate, as shown in figure 7. Loosen
the central coupling screw sufficiently to pull the coupling complete with the retransmit assembly off the actuator connection.
4.4.3 Remove the internal indicator from the coupling and withdraw the coupling from the retransmit plate.
4.4.4 Pull the two halves of the coupling apart sufficiently to allow the cam to be withdrawn from its location peg . Flip
the cam over and push it back into the slot between the two coupling halves and locate it back on the peg.
4.4.5 Refit the coupling to the retransmit plate and slide the internal indicator over the top of the coupling.
4.4.6 If when the coupling was removed, the collet was left behind on the actuator connection, remove the collet from
the connection and push it into the lower half of the coupling ensuring the it locates in the semicircular ‘pip’ and tighten
the clamping screw by two turns. Place the coupling and retransmit plate back on the actuator connection such that the
cam follower is approximately half way up the rise of the cam and pull back the spring lever with the other hand and tighten
the coupling clamping screw. Retighten the retransmit plate retaining screws.
4.4.7 The internal changeover block is not effective with a discrete positioner. The changeover of the air flow path is achieved
by swapping over the external connections. It may be also preferred to turn the positioner through 180degrees  to simplify
the external pipe runs.
4.4.8 The adjustment of zero and range is completed as in section 4.2
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5. MAINTENANCE and TROUBLESHOOTING.

The AP positioner is designed for a long life with very little maintenance required if it is supplied with clean, dry
oil free air, as recommended in section 2.3.

When the positioner lid is removed, take care not to remove all grease from the lid/coupling seal. If it does need
replenishing then ensure that a synthetic grease is used as a mineral oil grease will adversely affect this seal.

If, however, any of the parts do need replacement because of adverse conditions, then refer to Kinetrol Ltd for
spare parts together with any instructions for replacing and resetting.

The following troubling shooting guide should help in the unlikely event of a problem with the performance of the
unit. If problems persist, contact your local Kinetrol distributor or Kinetrol Ltd for further advice.

                                                TABLE 1. Troubleshooting Guide

 Failure to move when signal air and mains air is applied
- Check mains air pressure is sufficient to produce enough torque from actuator
- Check signal pressure using pressure gauge in gauge port or check that the force balance
   lever is being pushed by the input diaphragm with the lid removed
- Has the coupling been positioned at the correct angular position on the actuator?
- Has the changeover block been set correctly for the direction of rotation (direct mounted
   units) or the external port connections been fitted the correct way around (discrete units)?
- Is the air quality poor causing the spool to jam? This can be checked by manually moving
   the spool carefully by hand with the lid removed.
- Is the actuator or whatever it is connected to jammed? This can be checked by again
   moving the force balance lever manually to check if the actuator responds (air will
   normally be heard hissing into the actuator when this is done).

      Actuator moves too slowly upscale or down scale:
- Is the mains air pressure too low for the load being moved or the actuator too small?
- Have one or both flow adjuster screws been screwed in too far?
- Is the air contaminated causing the spool movement to become sluggish?
- Is the actuator volume too large for the spool flow rate chosen?

     Lack of sensitivity:
- Is the spool sticky caused by a contaminated air supply?
- Does the actuator exhibit poor stick slip qualities? This maybe especially true if it is not
  Kinetrol and will normally be seen also as a jerky movement.

     Excessive Hysteresis:
- Has the inside of the positioner box become contaminated causing the force balance
   mechanism bearings to become sticky?
- Is the actuator load excessive causing it to struggle to achieve position?

    Overshoot/Instability:
- Is the spool valve chosen too large for the size of the actuator?
- Is the inertia loading too great for the size of actuator chosen? Refer to Kinetrol for
   allowable limits.
- Have the snubbers been used to slow the load down?

7
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6.1.1 Move actuator vane to mid travel position, with its output square as shown in Figure 1. This is advisable to prevent
subsequent error in orientating positioner coupling. (This is not necessary with spring return actuators as there can be
no confusion with square orientation)
6.1.2 Remove positioner cover and unscrew the three M4 screws retaining the red retransmit plate, release the two wires
on the terminal block connected to the DIN plug (if fitted), as shown in figure 7, and carefully remove coupling and
retransmit assembly as one unit.
6.1.3 Bolt the positioner body to the actuator in the orientation shown in figure 1 taking care that the two O’rings are
in place to seal the ports to the actuator (place a small amount of grease onto the O’rings to keep them in place) and that
the actuator shaft is centred in the hole in the body.
6.1.4 Observe the direction that the cam moves with a rising signal and that the retransmit strap is fitted to the correct
slot in the lower coupling as marked (C & A for clockwise and anticlockwise respectively). If the direction is not as required
then refer to section 6.2. If correct, place the coupling and retransmit assembly on the actuator square with one hand
whilst pulling back the mechanism and two DIN plug wires with the other (refer to figure 6). If the actuator has been
correctly positioned near mid-stroke, the cam follower will contact the cam at approximately half way.
6.1.5 Ensure that the coupling is pushed fully onto the actuator square and tighten the central fixing screw which will
have the effect of centralising the cam follower on the cam track. Retighten the three angle retransmit retaining screws
and refit the two DIN plug wires (if fitted).

6.2 Change of Direction for Rising Signal (direct mounting units only).

6.2.1 Move the actuator to approximately mid-position to avoid problems in correct orientation later. This is obviously
not possible or necessary with spring return models because the position of the vane will be known. Reduce both main
supply and signal pressures to zero.
6.2.2 Remove positioner cover and undo the three M4 screws retaining the red retransmit plate, release the two wires
on the terminal block connected to the DIN plug (if fitted), as shown in figure 7. Loosen the central coupling screw
sufficiently to carefully pull the coupling complete with the retransmit assembly off the actuator square.

8
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6.2.3 Release the potentiometer strap from the slot in the lower coupling, as shown in figure 8, remove the internal indicator
from the coupling and withdraw the coupling from the retransmit plate.
6.2.4 Pull the two halves of the coupling apart sufficiently to allow the cam to be withdrawn from its location peg. Flip the
cam over and push it back into the slot between the two coupling halves and locate it back on the peg.
6.2.5 Refit the coupling to the retransmit plate, slide the internal indicator over the top of the coupling and refit the potentiometer
strap into one of the two marked slots of the lower coupling (marked ‘A’ and ‘C’ for anticlockwise and clockwise movement
respectively).
6.2.6 If when the coupling was removed, the collet was left behind on the actuator square, remove the collet from the square
and push it into the lower half of the coupling ensuring the it locates in the semicircular ‘pip’ and tighten the clamping screw
by two turns. Place the coupling and retransmit assembly back on the actuator square such that the cam follower is
approximately half way up the rise of the cam whilst holding back the two retransmit wires and pull back the spring lever
with the other hand and tighten the coupling clamping screw. Retighten the retransmit plate retaining screws and refit the
retransmit wires to the terminal block.
6.2.7 To ensure a rise in retransmit signal with rising input pressure signal, the top and bottom wires on the feedback
potentiometer must be reversed in the connector located on the circuit. The central wire does not change.
6.2.8 Undo the changeover block central screw and rotate it by a quarter turn and replace and tighten screw. The changeover
block is marked ‘A’ and ‘C’ which refers to ‘anti-clockwise’ and ‘clockwise’ respectively. Ensure the required letter is placed
opposite the arrow marked on the top of the valve block.

6.3 Zero and Range Adjustment (refer to Figure 7).

Setting of the mechanical zero and range for the positioner with an angle retransmit is the same as described in section 4.2.
The retransmit circuit must also be set for zero and range which is described bellow.

6.3.1 Set the circuit zero adjustment to the central position and connect a 4-20ma electrical source via the DIN plug or terminal
block.
6.3.2 Set the positioner to zero degrees or the input pressure to 3psi (0.2 Bar)
6.3.3 Slacken the two screws which clamp the potentiometer to the retransmit plate but do not remove. Rotate the
potentiometer slowly using finger pressure until the electrical display shows 4ma.
6.3.4 Increase the air signal pressure to 15psi (1Bar) to set the positioner at 90 degrees. Adjust the Span potentiometer to
read 20ma.
6.3.5 Repeat steps 6.3.2 to 6.3.4 until the desired readings are obtained at both ends of the stroke. The fine zero potentiometer
can be used to obtain a more precise reading at the zero position.
6.3.6 Tighten the two potentiometer clamp screws.

6.4 Change of Direction for Rising Signal (discrete units).

6.4.1 Move actuator as in Section 6.2.1.
6.4.2 Remove positioner cover and undo the three M4 screws retaining the red retransmit plate, release the two wires on
the terminal block connected to the DIN plug (if fitted), as shown in figure 7. Loosen the central coupling screw sufficiently
to pull the coupling complete with the retransmit assembly off the actuator connection.
6.4.3 Release the potentiometer strap from the slot in the lower coupling, as shown in figure 8, remove the internal indicator
from the coupling and withdraw the coupling from the retransmit plate.
6.4.4 Pull the two halves of the coupling apart sufficiently to allow the cam to be withdrawn from its location peg . Flip the
cam over and push it back into the slot between the two coupling halves and locate it back on the peg.
6.4.5 Refit the coupling to the retransmit plate and slide the internal indicator over the top of the coupling and refit the
potentiometer strap into one of the two marked slots of the lower coupling (marked ‘A’ and ‘C’ for anticlockwise and clockwise
movement respectively).
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6.4.6 If when the coupling was removed, the collet was left behind on the actuator connection, remove the collet from the
connection and push it into the lower half of the coupling ensuring the it locates in the semicircular ‘pip’ and tighten the clamping
screw by two turns. Place the coupling and retransmit plate back on the actuator connection such that the cam follower is
approximately half way up the rise of the cam whilst holding back the two retransmit wires and pull back the spring lever
with the other hand and tighten the coupling clamping screw. Retighten the retransmit plate retaining screws and refit the
retransmit wires to the terminal block.
6.4.7 The internal changeover block is not effective with a discrete positioner. The changeover of the air flow path is achieved
by swapping over the external connections. It may be also preferred to turn the positioner through 180degrees to simplify
the external pipe runs.
6.4.8 The adjustment of zero and range is completed as in section 6.3.

6.5 Change of Angle Retransmit Direction Without Changing Positioner Direction

If a non-standard rise in retransmit signal is required without a change in positioner direction, then this can be achieved by
the following procedure.

6.5.1 Swap the top and bottom wires on the angle retransmit circuit which connect to the potentiometer.
6.5.2 Repeat the zero and range set-up procedure described in section 6.3.

10
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7.  SPARE PARTS
         7.1  Exploded View
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7.2 AP Positioner Spare Part List

METI
.ON

NOITPIRCSED
REBMUNTRAPSERAPS

PA PM PH
050 070 090 41/21/01 03/02/81/61

1
*dradnats-ylbmessArevoC 0021PS 0021PS 0021PS 0021PS 0021PS

*xobhctiwsrof-ylbmessArevoC 1021PS 1021PS 1021PS 1021PS 1021PS

2
RBN-esaerG&laeSrevoC 2021PS 2021PS 2021PS 2021PS 2021PS
notiV-esaerG&laeSrevoC 2021VPS 2021VPS 2021VPS 2021VPS 2021VPS

3 ylbmessArotacidnI 307PS 307PS 307PS 307PS 307PS

4
WCAtiKrotinoM 879PS 879PS 879PS 879PS 879PS

WCtiKrotinoM 979PS 979PS 979PS 979PS 979PS
5 swercSrevoC 3021PS 3021PS 3021PS 3021PS 3021PS

6
RBN-)diL(gniR'0' 4021PS 4021PS 4021PS 4021PS 4021PS
notiV-)diL(gniR'0' 4021VPS 4021VPS 4021VPS 4021VPS 4021VPS

7 sgniR'0'&etalPrecapSxoBhctiwS 5021PS 5021PS 5021PS 5021PS 5021PS
8 *ydoBrenoitisoP 6021PS 7021PS 7021PS 7021PS 7021PS
9 *)ecafretnI.tcA/soP(swercS 237PS 337PS 337PS 337PS -
01 )ecafretnI.tcA/soP(sgniR'0' 437PS 537PS 537PS 537PS -
11 ylbmessAreveLgnirpS/maC 8021PS 8021PS 8021PS 8021PS 8021PS
21 rewolloFmaC 9021PS 9021PS 9021PS 9021PS 9021PS
31 kniLtrohS 0121PS 0121PS 0121PS 0121PS 0121PS
41 gnirpSkcabdeeF 617PS 617PS 617PS 617PS 617PS
51 ylbmessAretsujdAegnaR 1121PS 1121PS 1121PS 1121PS 1121PS
61 ylbmessAreveLecnalaBecroF 2121PS 2121PS 2121PS 2121PS 2121PS
71 pilcriC&rehsaW 3121PS 3121PS 3121PS 3121PS 3121PS
81 revoCmgarhpaiD 027PS 027PS 027PS 027PS 027PS

91
enahtaruyloP-ylbmessAmgarhpaiD 4121PS 4121PS 4121PS 4121PS 4121PS

notiV-ylbmessAmgarhpaiD 4121VPS 4121VPS 4121VPS 4121VPS 4121VPS
02 )revoCmgarhpaiD(srehsaW&swercS 127PS 127PS 127PS 127PS 127PS
12 *etalPtroP 5121PS 6121PS 6121PS 6121PS 7121PS
22 )etalPtroP(swercS 8121PS 8121PS 8121PS 8121PS 9121PS
32 srotalugeRtsuahxE 0221PS 0221PS 0221PS 0221PS 1221PS
42 teksaGetalPtroP 2221PS 2221PS 2221PS 2221PS 3221PS
52 pmalCrecneliS&recneliS 4221PS 4221PS 4221PS 4221PS 1221PS
62 retliFtelnI 5221PS 5221PS 5221PS 5221PS 6221PS
72 nibboB&kcolBevlaV 7221PS 8221PS 8221PS 9221PS 0321PS

82
RBN-teksaGkcolBevlaV 0421PS 0421PS 0421PS 0421PS 0421PS
notiV-teksaGkcolBevlaV 0421VPS 0421VPS 0421VPS 0421VPS 0421VPS

92 )kcolBevlaV(srehsaW&swercS 1421PS 1421PS 1421PS 1421PS 1421PS
03 kcolBrevoegnahC 2421PS 2421PS 2421PS 2421PS 2421PS

13
RBN-teksaGrevoegnahC 3421PS 3421PS 3421PS 3421PS 3421PS
notiV-teksaGrevoegnahC 3421VPS 3421VPS 3421VPS 3421VPS 3421VPS

23 )kcolBrevoegnahC(rehsaW&wercS 4421PS 4421PS 4421PS 4421PS 4421PS

33
*dradnatS-etalPlennahC 5421PS 6421PS 6421PS 6421PS 7421PS
*etercsiD-etalPlennahC 7421PS 7421PS 7421PS 7421PS 7421PS

43 teksaGetalPlennahC 8421PS 8421PS 8421PS 8421PS 8421PS
53 )etalPlennahC(swercS 9421PS 9421PS 9421PS 9421PS 9421PS
63 )etercsiD(gniR'0'&hsuBgniraeB 0521PS 0521PS 0521PS 0521PS 0521PS
73 swercS&elacSelgnA 1521PS 1521PS 1521PS 1521PS 1521PS

83
swercSdnahsuB,etalPtimsnarteR

)etercsiD(
2521PS 2521PS 2521PS 2521PS 2521PS

93
gnilpuoC 3521PS 44521PS 4521PS 4521PS 3521PS

gnilpuoCetercsiD 3521PS 3521PS 3521PS 3521PS 3521PS

04
lorteniK-rotpadAevirDetercsiD 5521PS 5521PS 5521PS 5521PS 5521PS

rumaN-rotpadAevirDetercsiD 6521PS 6521PS 6521PS 6521PS 6521PS
14 *rotpadAtroPlanretxE8/3 - - - - 7521PS

12
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METI
.ON

NOITPIRCSED
REBMUNTRAPSERAPS

PA PM PH
050 070 090 41/21/01 03/02/81/61

24 )rotpadAtroP(gniR'0' - - - - 8521PS

34 *gulPgniknalB 9521PS 9521PS 9521PS 9521PS 9521PS

44 paCkcolBevlaV - - - - 0621PS

54 teksaGpaCkcolBevlaV - - - - 1621PS

64 srehsaW&swercSpaCkcolBevlaV - - - - 2621PS

74 )eugolataceeS(maC - - - - -

84 )eugolataceeS(tiKtimsnarteRelgnA - - - - -

94 retemoitnetoP 3621PS 3621PS 3621PS 3621PS 3621PS

05 partSevirDretemoitnetoP 4621PS 4621PS 4621PS 4621PS 4621PS

15 )partS(wercS 5621PS 5621PS 5621PS 5621PS 5621PS

25 leehWtnardauQ 6621PS 6621PS 6621PS 6621PS 6621PS

35 gnirpSnoisroT 7621PS 7621PS 7621PS 7621PS 7621PS

45 )gnirpSnoisroT(hsuB 8621PS 8621PS 8621PS 8621PS 8621PS

55 tiucriC 9621PS 9621PS 9621PS 9621PS 9621PS

65 kcolBlanimreT 0721PS 0721PS 0721PS 0721PS 0721PS

75 )etalPtimsnarteRelgnA(stuN 1721PS 1721PS 1721PS 1721PS 1721PS

85 *gulPniD 2721PS 2721PS 2721PS 2721PS 2721PS

- )RBN(tiKserapSdednemmoceR 0821PS 0821PS 0821PS 0821PS 0821PS

- )notiV(tiKserapSdednemmoceR 0821VPS 0821VPS 0821VPS 0821VPS 0821VPS

7.2 AP Positioner Spare Part List - Continued
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Kinetrol Pneumatic actuators are excluded from the scope of the Pressure Equipment Directive , because they comprise

casings where the dimensions, choice of material and manufacturing rules are based primarily on requirements for

sufficient strength, rigidity and stability to meet the static and dynamic operational requirements, and pressure is not a 

significant design factor.

The CE markers attached to Kinetrol actuators are required to signify their adherence to other European Commision

directives from the scope of which they are not excluded.

J. V. Nash
Managing Director

THE NON-APPLICABILITY TO KINETROL PNEUMATIC ACTUATORS OF
EUROPEAN COMMISION PRESSURE EQUIPMENT DIRECTIVE 97/23/EC
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1. SAFETY REQUIREMENTS

1.1    Certification
This instruction document is for special versions of Kinetrol AP positioners which are certificated for use in areas
containing possible explosive atmospheres.  The unit is approved by Baseefa (2001) Ltd. as intrinsically safe (IS), when
fitted with one of the electrically powered options, to the European classification II 1G EEx ia IIC T4 allowing it to be
used in Zone O areas.  When it does not contain electrical devices, it is approved for use in Zone   O areas to 'g' (inherent
safety) standards to EN13463-1:200. Electrical options must be installed according to the approved procedures (see
relevant pages of Certificate of Conformity reproduced in section 9 and Harmonised European Standard EN50039
‘Specification for Intrinsically Safe Electrical Systems ‘i’ ’.

1.2 Barrier
The unit is powered and controlled by compressed air.  The optional angle retransmit is loop powered, requiring 8 to
30 volts DC to drive the 4-20 mA current through it – the current passed is proportional to the positioner shaft angle.
In hazardous applications, the supply is sourced outside the hazardous area.  The current must be passed onto the
hazardous area through an approved  28V 300 Ohm shunt zener diode barrier device, which acts to prevent dangerous
levels of electrical energy being available inside the hazardous area.
Without an approved 28V 300 Ohm barrier, the positioner angle retransmit is not safe in a hazardous area.

1.3 Identification
IS approved positioners are identified by a black aluminium label adhered to the lid of the unit.  A copy of the label is
shown in section 8 of this document.  Non-IS versions carry a red label.

Do not use AP positioners with red labels in hazardous areas.

1.4 Limit Switches & I/P
If the unit is fitted with a limit switch box attached to the lid, each switch must also be connected via a suitable barrier
as defined on pages 15 & 16 of these instructions.

The same is true if an I-safe I/P unit is fitted to the signal air inlet side of the positioner. If a hazardous area I/P is specified
and fitted to this positioner then it must have its own approval/marking and instructions.  If the unit is approved to
Category 2 then the whole assembly, including this positioner, should not be fitted in a Zone O area. All three options
must be kept electrically isolated from one another.

1.5 Other Requirements
Fittings attached to the positioner should be made from brass or stainless steel.  None of the possible circuits should
be connected to ground at the positioner.

1.6 Environmental Conditions
The ambient temperature range allowed for use of this equipment is -20°C to +80°C.  The user must ensure the
environmental conditions are compatible with the materials in the construction of this positioner.
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2.  INSTALLATION

2.0 Introduction
        Positioners can be supplied direct-mounted, or ready to be direct-mounted, onto Kinetrol rotary actuators,
or in stand-alone ( discrete ) form for fitting via a mount kit to any 90 degree rotary or linear actuator. If the
positioner is supplied ready mounted on an actuator, sections 2.1 and 2.2 can be by-passed. Positioner-type
Kinetrol actuators (ready for direct mounting of positioners ) are available in models 050 to 140 inclusive.

2.1   Mounting of Direct Mounting Units onto Kinetrol Positioner-Type Actuators (without angle
retransmit)

Note: For angle retransmit versions, refer to section 6.1
2.1.1 Move actuator vane to mid travel position, with its output square as shown in Figure 1. This is advisable to prevent
subsequent error in orientating positioner coupling. (This is not necessary with spring return actuators as there can be
no confusion with square orientation)
2.1.2 Remove positioner cover and undo the two M4 screws retaining the red angle scale plate and remove coupling
as shown in figure 2.
2.1.3 Bolt the positioner body to the actuator in the orientation shown in figure 1 taking care that the two O’rings are
in place to seal the ports to the actuator (place a small amount of grease onto the O’rings to keep them in place) and
that the actuator shaft is centred in the body.
2.1.4 Observe the direction that the cam moves with a rising signal and, if correct, place the coupling on the actuator
square with one hand whilst pulling back the mechanism with the other (refer to figure 2). If the direction is not as
required then refer to section 4.1. If the actuator has been correctly positioned near mid-stroke, the cam follower will
contact the cam at approximately half way. Ensure that the coupling is pushed fully onto the actuator square and tighten
the central fixing screw which will have the effect of centralising the cam follower on cam. Refit the angle scale plate.

2.2 Mounting of Discrete Positioner.
The design and manufacture of the mount kit between the positioner and actuator is outside the scope of this

document. It is essential that the shaft of the actuator is well aligned with the positioner shaft and that the two are coupled
together with a minimum of backlash as this will reduce the performance of the positioner/actuator combination.

It is essential that the 90 degree travel of the actuator moves the positioner coupling through the correct 90
degrees of travel. This can be achieved by either observing the position of the indicator on the lid or the position of
the cam or internal indicator with the lid removed.

3
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2.3 Pneumatic  and Electrical Connections

4

2.3.1 Air Supply.
Connect main air supply (pressure between 3.5 and 7 bar or 50 and 100psi) to the supply port indicated in figure

3. Also connect signal air supply (pressure between 0.2 bar and 1 bar or 3 psi and 15psi) to the inlet of the diaphragm
housing. It is important that the air is clean, dry and oil free. Quality class 3.4.4 (taken from ISO standard 8573.1) is
adequate. This implies 5 micron max. Particle size, 3 deg. C dew point max. and 5mg per cubic metre max. oil content.

2.3.2 Angle Retransmit Option Supply.
The optional angle retransmit circuit is loop powered, requiring 8 to 30 volts to drive the 4-20mA current through

it. The current which passes is linearly proportion to the shaft angle.
The cable entry has the option of a cable gland fitting. Ensure a suitable 28v 300 ohms barrier is used.  With the

cable gland entry the wires are directly connected to the internal Connector Block, as shown in Figue 3. An internal
earth connection is provided if required.  An external earth connection is also provided if this is required.

2.3.3 External Actuator Ports.
For positioners not fitted directly onto Kinetrol Positioner type Actuators, two external ports are provided for

connecting the positioner outlets to the actuator. The size of the ports is dependant on the positioner ordering code.
These ports can also be used for fitting pressure gauges if desired.

2.3.4  Switch Box Options.
Refer to pages 15 and 16 for instructions for fitting the switch box options.
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3. DESCRIPTION OF OPERATION.

The AP Positioner works using the principal of a ‘force balance’ spool system with mechanical cam feedback.
The air input signal (normally 3-15psi) is applied to a diaphragm which produces a force on the force balance

lever which is proportional to the signal pressure. The resulting torque on the lever is balanced  by the force produced
from the feedback spring which is also joined to the lever.

A proportional flow spool valve is the third element attached to the lever. This is positioned at its central closed
position when the lever is at the mid-stroke position which occurs when the actuator is at the desired angle. Several
different versions of this valve are available with different flow capacities designed to give optimum performance when
fitted to the range Kinetrol actuators.

The feedback cam is retained by a coupling which, in the case of a Kinetrol direct mounted positioner, is held
onto the vane square by a collet. For discrete versions, the coupling is retained in bearings and connected by either a
male square or ‘Namur’ style connector.

The cam provides positional feedback via a unique four bar linkage which ensures a linear movement of the cam
follower whether the cam is set for clockwise or anticlockwise movement for a rising signal. The lower part of the linkage
is attached to the other end of the feedback spring which stretches the spring as the cam is rotated to produce the
feedback force mentioned earlier. The standard cam produces a linear characteristic, but alternative profiles are
available.

The common adjustments are split into zero and range. Both are achieved without the need for special tools and
the actual adjustments are made using finger pressure only.

Air passages in the main body are provided with the capability of many options with a minimum of changes.
External ports are provided on all models to allow for external connection to the actuator or for the fitting of pressure
gauges if desired. Three main air flow options are available (as detailed in the AP literature). The two lower flow rate
options (AP & MP) are affected by change of valve size and tapping size in the body. The largest flow rate option (HP)
not only has a larger valve but also a different port plate with 3/8 tapping and external combination silencer/snubbers.

The mounting options are accommodated by three different channel plate designs. The channel plate is the plate
fitted to the base of the unit. The smallest is dedicated to direct mounting on an 050 Actuator. The second is used for
direct mounting on Actuators 070 to 140. The third is used for discrete models having a Namur mounting hole pattern.

An optional angle retransmit can be fitted within the positioner body and additional options of I/P controller and
limit switch box can also be fitted allowing a wide range of switch options to be specified.
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4. SETTINGS and ADJUSTMENTS.

The positioner will have been factory set to the requirements given in the ordering code (i.e. the direction of
rotation for a rising pressure signal and the range and zero settings). However, if these settings need to be changed,
the following section describes the procedure for achieving this.

4.1 Change of Direction for Rising Signal (direct mounting units only).

4.1.1 Move the actuator to approximately mid-position to avoid problems in correct orientation later. This is obviously
not possible or necessary with spring return models because the position of the vane will be known. Reduce both main
supply and signal pressures to zero.
4.1.2 Remove positioner cover and undo the two M4 screws retaining the red angle scale plate and remove, as shown
in figure 5. Loosen the central coupling screw sufficiently to draw the coupling off the actuator square.
4.1.3 Pull the two halves of the coupling apart sufficiently to allow the cam to be withdrawn from its location peg as
shown in figure 6. Flip the cam over and push it back into the slot between the two coupling halves and locate it back
on the peg.
4.1.4 If when the coupling was removed, the collet was left behind on the actuator square, remove the collet from the
square and push it into the lower half of the coupling ensuring the it locates in the semicircular ‘pip’. Tighten the clamping
screw by two turns before placing it back on the actuator square such that the cam follower is approximately half way
up the rise of the cam and tighten the clamping screw. Replace the angle scale plate.
4.1.5 Undo the changeover block central screw and rotate it by a quarter turn and replace and tighten screw. For your
convenience, the changeover block is marked ‘A’ and ‘C’ which refers to ‘anticlockwise’ and ‘clockwise’ respectively.
Ensure the required letter is placed opposite the arrow marked on the top of the valve block.
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4.2 Zero and Range Adjustment (refer to Figure 4).
4.2.1 Move the actuator/positioner to the zero end of the stroke (i.e. when the cam follower is at the beginning of its
rise). This can be most easily achieved by pressurising the main air supply without any signal air pressure (spring return
models will already be at this position). Exhaust the supply air and move the internal indicator to indicate just bellow zero
on the angle scale.
4.2.2 Set the coarse zero by slackening the coupling screw by approximately half of a turn until the top part of the coupling
can be rotated by hand and rotate until the cam follower just starts to rise up the cam profile. Retighten the screw.
4.2.3 Turn on the main air supply and carefully increase the signal supply pressure to 3psi (0.2Bar). Slacken the fine
zero adjustment clamp screw and rotate zero adjuster using thumb pressure so that the actuator moves to indicate zero
on the internal indicator. Tighten clamp screw.
4.2.4 Increase the signal pressure to 15psi (1Bar). Slacken the range adjuster clamp screw and rotate the adjuster knob
between thumb and forefinger until the actuator moves to the desired end stroke position (normally 90 degrees) as
indicated on the internal indicator. Retighten the clamp screw.
4.2.5 Reduce the signal air pressure again to 3psi and to check that the zero position has not changed.

4.3 Speed Control.
Maximum actuator speed can be regulated by the two following methods:

a) changing the valve spool/liner size. The valve size is normally specified at the point of ordering by the letters ‘AP’,
‘MP’ or ‘HP’. This method, however, not only effects the actuator speed but also effects the ‘gain’ and therefore control
stability of the unit and care must be taken not to specify a too high flow valve for a given size of actuator. Kinetrol Ltd
has recommendations (shown in the AP literature) for each size of actuator
or
b) adjustment of the built in flow restrictors (shown in Figure 4) is achieved using a screwdriver. There are two restrictors,
one for each direction of travel. Clockwise rotation, the will reduce the actuator speed. ‘AP’ and ‘MP’ size units with
1/8 or ¼ ports are controlled in this way but ‘HP’ size units having 3/8 ports are fitted with external silencer/restrictors
which are adjusted using an allen key fitted down the centre of the adjuster.

4.4 Change of Direction for Rising Signal (discrete units).
4.4.1 Move actuator as in Section 4.1.1.
4.4.2 Remove positioner cover and undo the three M4 screws retaining the red retransmit plate, as shown in figure 7.
Loosen the central coupling screw sufficiently to pull the coupling complete with the retransmit assembly off the actuator
connection.
4.4.3 Remove the internal indicator from the coupling and withdraw the coupling from the retransmit plate.
4.4.4 Pull the two halves of the coupling apart sufficiently to allow the cam to be withdrawn from its location peg. Flip
the cam over and push it back into the slot between the two coupling halves and locate it back on the peg.
4.4.5 Refit the coupling to the retransmit plate and slide the internal indicator over the top of the coupling.
4.4.6 If when the coupling was removed, the collet was left behind on the actuator connection, remove the collet from
the connection and push it into the lower half of the coupling ensuring the it locates in the semicircular ‘pip’ and tighten
the clamping screw by two turns. Place the coupling and retransmit plate back on the actuator connection such that the
cam follower is approximately half way up the rise of the cam and pull back the spring lever with the other hand and
tighten the coupling clamping screw. Retighten the retransmit plate retaining screws.
4.4.7 The internal changeover block is not effective with a discrete positioner. The changeover of the air flow path is
achieved by swapping over the external connections. It may be also preferred to turn the positioner through 180degrees
to simplify the external pipe runs.
4.4.8 The adjustment of zero and range is completed as in section 4.2
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5. MAINTENANCE and TROUBLESHOOTING.

The AP positioner is designed for a long life with very little maintenance required if it is supplied with clean, dry
oil free air, as recommended in section 2.3.

When the positioner lid is removed, take care not to remove all grease from the lid/coupling seal. If it does need
replenishing then ensure that a synthetic grease is used as a mineral oil grease will adversely affect this seal.

If, however, any of the parts do need replacement because of adverse conditions, then refer to Kinetrol Ltd for
spare parts together with any instructions for replacing and resetting.

The following troubling shooting guide should help in the unlikely event of a problem with the performance of
the unit. If problems persist, contact your local Kinetrol distributor or Kinetrol Ltd for further advice.

                                                 TABLE 1. Troubleshooting Guide.

       Failure to move when signal air and mains air is applied:
- Check mains air pressure is sufficient to produce enough torque from actuator
- Check signal pressure using pressure gauge in gauge port or check that the force balance

 lever is being pushed by the input diaphragm with the lid removed
- Has the coupling been positioned at the correct angular possession on the actuator?
- Has the changeover block been set correctly for the direction of rotation (direct mounted

units) or the external port connections been fitted the correct way around (discrete units)?
- Is the air quality poor causing the spool to jam? This can be checked by manually moving

the spool carefully by hand with the lid removed.
- Is the actuator or whatever it is connected to jammed? This can be checked by again

moving the force balance lever manually to check if the actuator responds (air will
normally be heard hissing into the actuator when this is done).

      Actuator moves too slowly upscale or down scale:
- Is the mains air pressure too low for the load being moved or the actuator too small?
- Have one or both flow adjuster screws been screwed in too far?
- Is the air contaminated causing the spool movement to become sluggish?
- Is the actuator volume too large for the spool flow rate chosen?

     Lack of sensitivity:
- Is the spool sticky caused by a contaminated air supply?
- Does the actuator exhibit poor stick slip qualities? This maybe especially true if it is not

Kinetrol and will normally be seen also as a jerky movement.

     Excessive Hysteresis:
- Has the inside of the positioner box become contaminated causing the force balance

mechanism bearings to become sticky?
- Is the actuator load excessive causing it to struggle to achieve position?

    Overshoot/Instability:
- Is the spool valve chosen too large for the size of the actuator?
- Is the inertia loading too great for the size of actuator chosen? Refer to Kinetrol for

 allowable limits.
- Have the snubbers been used to slow the load down?
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6. ANGLE RETRANSMIT OPTION.

6.1 Installation
6.1.1 Move actuator vane to mid travel position, with its output square as shown in Figure 1. This is advisable to
prevent subsequent error in orientating positioner coupling. (This is not necessary with spring return actuators as there
can be no confusion with square orientation)
6.1.2 Remove positioner cover and unscrew the three M4 screws retaining the red retransmit plate, release the two
wires on the terminal block connected to the DIN plug (if fitted), as shown in figure 7, and carefully remove coupling
and retransmit assembly as one unit.
6.1.3 Bolt the positioner body to the actuator in the orientation shown in figure 1 taking care that the two O’rings
are in place to seal the ports to the actuator (place a small amount of grease onto the O’rings to keep them in place)
and that the actuator shaft is centred in the hole in the body.
6.1.4 Observe the direction that the cam moves with a rising signal and that the retransmit strap is fitted to the correct
slot in the lower coupling as marked (C & A for clockwise and anticlockwise respectively). If the direction is not
as required then refer to section 6.2. If correct, place the coupling and retransmit assembly on the actuator square
with one hand whilst pulling back the mechanism and two DIN plug wires with the other (refer to figure 6). If the
actuator has been correctly positioned near mid-stroke, the cam follower will contact the cam at approximately half
way.
6.1.5 Ensure that the coupling is pushed fully onto the actuator square and tighten the central fixing screw which will
have the effect of centralising the cam follower on the cam track. Retighten the three angle retransmit retaining screws
and refit the two DIN plug wires (if fitted).

6.2 Change of Direction for Rising Signal (direct mounting units only).
6.2.1 Move the actuator to approximately mid-position to avoid problems in correct orientation later. This is
obviously not possible or necessary with spring return models because the position of the vane will be known. Reduce
both main supply and signal pressures to zero.
6.2.2 Remove positioner cover and undo the three M4 screws retaining the red retransmit plate, release the two wires
on the terminal block connected to the DIN plug (if fitted), as shown in figure 7. Loosen the central coupling screw
sufficiently to carefully pull the coupling complete with the retransmit assembly off the actuator square.
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6.2 Change of Direction for Rising Signal (direct mounting units) - continued
6.2.3 Release the potentiometer strap from the slot in the lower coupling, as shown in figure 8, remove the internal
indicator from the coupling and withdraw the coupling from the retransmit plate.
6.2.4 Pull the two halves of the coupling apart sufficiently to allow the cam to be withdrawn from its location peg.
Flip the cam over and push it back into the slot between the two coupling halves and locate it back on the peg.
6.2.5 Refit the coupling to the retransmit plate, slide the internal indicator over the top of the coupling and refit the
potentiometer strap into one of the two marked slots of the lower coupling (marked ‘A’ and ‘C’ for anticlockwise
and clockwise movement respectively).
6.2.6 If when the coupling was removed, the collet was left behind on the actuator square, remove the collet from
the square and push it into the lower half of the coupling ensuring the it locates in the semicircular ‘pip’ and tighten
the clamping screw by two turns. Place the coupling and retransmit assembly back on the actuator square such that
the cam follower is approximately half way up the rise of the cam whilst holding back the two retransmit wires and
pull back the spring lever with the other hand and tighten the coupling clamping screw. Retighten the retransmit plate
retaining screws and refit the retransmit wires to the terminal block.
6.2.7 To ensure a rise in retransmit signal with rising input pressure signal, the top and bottom wires on the feedback
potentiometer must be reversed in the connector located on the circuit. The central wire does not change.
6.2.8 Undo the changeover block central screw and rotate it by a quarter turn and replace and tighten screw. The
changeover block is marked ‘A’ and ‘C’ which refers to ‘anti-clockwise’ and ‘clockwise’ respectively. Ensure the
required letter is placed opposite the arrow marked on the top of the valve block.

6.3 Zero and Range Adjustment (refer to Figure 7).
Setting of the mechanical zero and range for the positioner with an angle retransmit is the same as described in section
4.2. The retransmit circuit must also be set for zero and range which is described bellow.

6.3.1 Set the circuit zero adjustment to the central position and connect a 4-20ma electrical source via the DIN plug
or terminal block.
6.3.2 Set the positioner to zero degrees or the input pressure to 3psi (0.2 Bar)
6.3.3 Slacken the two screws which clamp the potentiometer to the retransmit plate but do not remove. Rotate the
potentiometer slowly using finger pressure until the electrical display shows 4ma.
6.3.4 Increase the air signal pressure to 15psi (1Bar) to set the positioner at 90 degrees. Adjust the Span
potentiometer to read 20ma.
6.3.5 Repeat steps 6.3.2 to 6.3.4 until the desired readings are obtained at both ends of the stroke. The fine zero
potentiometer can be used to obtain a more precise reading at the zero position.
6.3.6 Tighten the two potentiometer clamp screws.

6.4 Change of Direction for Rising Signal (discrete units).
6.4.1 Move actuator as in Section 6.2.1.
6.4.2 Remove positioner cover and undo the three M4 screws retaining the red retransmit plate, release the two
wires on the terminal block connected to the DIN plug (if fitted), as shown in figure 7. Loosen the central coupling
screw sufficiently to pull the coupling complete with the retransmit assembly off the actuator connection.
6.4.3 Release the potentiometer strap from the slot in the lower coupling, as shown in figure 8, remove the internal
indicator from the coupling and withdraw the coupling from the retransmit plate.
6.4.4 Pull the two halves of the coupling apart sufficiently to allow the cam to be withdrawn from its location peg.
Flip the cam over and push it back into the slot between the two coupling halves and locate it back on the peg.
6.4.5 Refit the coupling to the retransmit plate and slide the internal indicator over the top of the coupling and refit
the potentiometer strap into one of the two marked slots of the lower coupling (marked ‘A’ and ‘C’ for anticlockwise
and clockwise movement respectively).
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6.4 Change of Direction for Rising Signal (discrete units) - continued
6.4.6  If when the coupling was removed, the collet was left behind on the actuator connection, remove the collet from
the connection and push it into the lower half of the coupling ensuring the it locates in the semicircular ‘pip’ and tighten
the clamping screw by two turns. Place the coupling and retransmit plate back on the actuator connection such that
the cam follower is approximately half way up the rise of the cam cam whilst holding back the two retransmit wires
and pull back the spring lever with the other hand and tighten the coupling clamping screw. Retighten the retransmit
plate retaining screws and refit the retransmit wires to the terminal block.
6.4.7  The internal changeover block is not effective with a discrete positioner. The changeover of the air flow path
is achieved by swapping over the external connections. It may be also preferred to turn the positioner through
180 degrees to simplify the external pipe runs.
6.4.8 The adjustment of zero and range is completed as in section 6.3.
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7. SPARE PARTS

7.1   Exploded View
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METI
.ON

NOITPIRCSED
REBMUNTRAPSERAPS

PA PM PH
050 070 090 41/21/01 03/02/81/61

1
*dradnats-ylbmessArevoC 0021PS 0021PS 0021PS 0021PS 0021PS

*xobhctiwsrof-ylbmessArevoC 1021PS 1021PS 1021PS 1021PS 1021PS

2
RBN-esaerG&laeSrevoC 2021PS 2021PS 2021PS 2021PS 2021PS
notiV-esaerG&laeSrevoC 2021VPS 2021VPS 2021VPS 2021VPS 2021VPS

3 ylbmessArotacidnI 307PS 307PS 307PS 307PS 307PS

4
WCAtiKrotinoM 879PS 879PS 879PS 879PS 879PS

WCtiKrotinoM 979PS 979PS 979PS 979PS 979PS
5 swercSrevoC 3021PS 3021PS 3021PS 3021PS 3021PS

6
RBN-)diL(gniR'0' 4021PS 4021PS 4021PS 4021PS 4021PS
notiV-)diL(gniR'0' 4021VPS 4021VPS 4021VPS 4021VPS 4021VPS

7 sgniR'0'&etalPrecapSxoBhctiwS 5021PS 5021PS 5021PS 5021PS 5021PS
8 *ydoBrenoitisoP 6021PS 7021PS 7021PS 7021PS 7021PS
9 *)ecafretnI.tcA/soP(swercS 237PS 337PS 337PS 337PS -
01 )ecafretnI.tcA/soP(sgniR'0' 437PS 537PS 537PS 537PS -
11 ylbmessAreveLgnirpS/maC 8021PS 8021PS 8021PS 8021PS 8021PS
21 rewolloFmaC 9021PS 9021PS 9021PS 9021PS 9021PS
31 kniLtrohS 0121PS 0121PS 0121PS 0121PS 0121PS
41 gnirpSkcabdeeF 617PS 617PS 617PS 617PS 617PS
51 ylbmessAretsujdAegnaR 1121PS 1121PS 1121PS 1121PS 1121PS
61 ylbmessAreveLecnalaBecroF 2121PS 2121PS 2121PS 2121PS 2121PS
71 pilcriC&rehsaW 3121PS 3121PS 3121PS 3121PS 3121PS
81 revoCmgarhpaiD 027PS 027PS 027PS 027PS 027PS

91
enahtaruyloP-ylbmessAmgarhpaiD 4121PS 4121PS 4121PS 4121PS 4121PS

notiV-ylbmessAmgarhpaiD 4121VPS 4121VPS 4121VPS 4121VPS 4121VPS
02 )revoCmgarhpaiD(srehsaW&swercS 127PS 127PS 127PS 127PS 127PS
12 *etalPtroP 5121PS 6121PS 6121PS 6121PS 7121PS
22 )etalPtroP(swercS 8121PS 8121PS 8121PS 8121PS 9121PS
32 srotalugeRtsuahxE 0221PS 0221PS 0221PS 0221PS 1221PS
42 teksaGetalPtroP 2221PS 2221PS 2221PS 2221PS 3221PS
52 pmalCrecneliS&recneliS 4221PS 4221PS 4221PS 4221PS 1221PS
62 retliFtelnI 5221PS 5221PS 5221PS 5221PS 6221PS
72 nibboB&kcolBevlaV 7221PS 8221PS 8221PS 9221PS 0321PS

82
RBN-teksaGkcolBevlaV 0421PS 0421PS 0421PS 0421PS 0421PS
notiV-teksaGkcolBevlaV 0421VPS 0421VPS 0421VPS 0421VPS 0421VPS

92 )kcolBevlaV(srehsaW&swercS 1421PS 1421PS 1421PS 1421PS 1421PS
03 kcolBrevoegnahC 2421PS 2421PS 2421PS 2421PS 2421PS

13
RBN-teksaGrevoegnahC 3421PS 3421PS 3421PS 3421PS 3421PS
notiV-teksaGrevoegnahC 3421VPS 3421VPS 3421VPS 3421VPS 3421VPS

23 )kcolBrevoegnahC(rehsaW&wercS 4421PS 4421PS 4421PS 4421PS 4421PS

33
*dradnatS-etalPlennahC 5421PS 6421PS 6421PS 6421PS 7421PS
*etercsiD-etalPlennahC 7421PS 7421PS 7421PS 7421PS 7421PS

43 teksaGetalPlennahC 8421PS 8421PS 8421PS 8421PS 8421PS
53 )etalPlennahC(swercS 9421PS 9421PS 9421PS 9421PS 9421PS
63 )etercsiD(gniR'0'&hsuBgniraeB 0521PS 0521PS 0521PS 0521PS 0521PS
73 swercS&elacSelgnA 1521PS 1521PS 1521PS 1521PS 1521PS

83
swercSdnahsuB,etalPtimsnarteR

)etercsiD(
2521PS 2521PS 2521PS 2521PS 2521PS

93
gnilpuoC 3521PS 44521PS 4521PS 4521PS 3521PS

gnilpuoCetercsiD 3521PS 3521PS 3521PS 3521PS 3521PS

04
lorteniK-rotpadAevirDetercsiD 5521PS 5521PS 5521PS 5521PS 5521PS

rumaN-rotpadAevirDetercsiD 6521PS 6521PS 6521PS 6521PS 6521PS
14 *rotpadAtroPlanretxE8/3 - - - - 7521PS

7.2 AP POSITIONER SPARE PART LIST



ISSUE
    A

 RCC
05/06/03 Trading Estate, Farnham, Surrey, England

Doc.No.TD 119
Page       of 19

Title:    Installation, Operation & Maintenance Instructions -
             IS Approved AP Pneumatic Positioner

14

METI
.ON

NOITPIRCSED
REBMUNTRAPSERAPS

PA PM PH
050 070 090 41/21/01 03/02/81/61

24 )rotpadAtroP(gniR'0' - - - - 8521PS

34 *gulPgniknalB 9521PS 9521PS 9521PS 9521PS 9521PS

44 paCkcolBevlaV - - - - 0621PS

54 teksaGpaCkcolBevlaV - - - - 1621PS

64 srehsaW&swercSpaCkcolBevlaV - - - - 2621PS

74 )eugolataceeS(maC - - - - -

84 )eugolataceeS(tiKtimsnarteRelgnA - - - - -

94 retemoitnetoP 3621PS 3621PS 3621PS 3621PS 3621PS

05 partSevirDretemoitnetoP 4621PS 4621PS 4621PS 4621PS 4621PS

15 )partS(wercS 5621PS 5621PS 5621PS 5621PS 5621PS

25 leehWtnardauQ 6621PS 6621PS 6621PS 6621PS 6621PS

35 gnirpSnoisroT 7621PS 7621PS 7621PS 7621PS 7621PS

45 )gnirpSnoisroT(hsuB 8621PS 8621PS 8621PS 8621PS 8621PS

55 tiucriC 9621PS 9621PS 9621PS 9621PS 9621PS

65 kcolBlanimreT 0721PS 0721PS 0721PS 0721PS 0721PS

75 )etalPtimsnarteRelgnA(stuN 1721PS 1721PS 1721PS 1721PS 1721PS

85 *gulPniD 2721PS 2721PS 2721PS 2721PS 2721PS

- )RBN(tiKserapSdednemmoceR 0821PS 0821PS 0821PS 0821PS 0821PS

- )notiV(tiKserapSdednemmoceR 0821VPS 0821VPS 0821VPS 0821VPS 0821VPS

7.2 AP POSITIONER SPARE PART LIST - CONTINUED
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8.1 TYPE 52 LS BOX WITH I'SAFE SWITCHES FITTED TO AP POSITIONER EExia IIC T4

1. Remove threaded plug.

2. Customer to supply and fit cable gland to maintain IP54 Environmental Protection.

3. Connect cable to terminals as required. Ensure that switches are each connected to its own
16V or low energy barrier.

4. Circuits NOT to be connected to ground at this positioner.

NOTE:-
The certification will only be valid when the box is factory fitted to the appropiate AP
Positioner.

TEMPORARY THREADED PLUG
TO MAINTAIN IP54
ENVIRONMENTAL PROTECTION

MICROSWITCH STRIKERS
CAN BE ADJUSTED TO SUIT:-
SLACKEN M3 SCREW

BROWN

BLUE

M20 x 1.5.
PG13.5 or
½"-14 NPS
CONDUIT THREAD DEPENDANT
ON MARKET.

PEPPERL & FUCHS NJ2-V3-106406

8Vdc NOMINAL. INTRINSICALLY

SAFE. THE TWO CIRCUITS MUST

REMAIN SEPERATE AND EACH MUST

HAVE ITS OWN 16V LOW ENERGY

BARRIER TO THE FOLLOWING

SPECIFICATION:-

Ui = 16V

Ii = 25mA

Pi = 64mW

Ci = 40nF

Li = 50µH+ +

--

INSTALLATION INSTRUCTIONS
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1 13 3
2 2

Micro-switch strikers can be
adjusted to suit actuator stroke;
Slacken M3 screw.

Earth Terminal

M20 X 1.5

PG 13.5
1/2"-14 NPS

WIRING DIAGRAM

N.O N.C N.C N.O

1 3 2 2 3 1

C C

CONDUIT THREAD
DEPENDENT ON
MARKET.

Barrier information for each switch

Installation instructions

Unimax

Limax

Pi max

Leq

Ceq

=

=

=

=

=

w

Remove temporary threaded plug.

Fit cable gland to maintain IP54 Environmental protection: Use only brass fittings.

Connect cable terminals as required. Ensure that switches are each connected to it
own 28V 300ohm (or lower energy) barrier.

Circuits NOT to be connected to ground at this positioner.

1)

2)

3)

4)

NOTE: The certification will only be valid when the box is factory fitted to the appropiate
AP positioner.

28V
^J
93mA
^J
0.655
^J
0
^J
0

8.2 TYPE 52 LS BOX WITH EExia IIC T6 APPROVED SWITCHES FITTED TO AP
POSITIONER
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2.  SAFETY REQUIREMENTS

2.1 Certification
This instruction document is for special versions of Kinetrol’s EL electropneumatic positioner which
are certified for use in areas with a risk of explosion.  The unit is approved by Baseefa (2001) as intrinsically safe (IS)
to the European classification EEx ia IIC T4 in accordance with ATEX directive 94/1/EC allowing it to be used in
Zone 0 areas, provided it is installed according to approved procedures – see relevant pages of Certificate of
Conformity No. EX Baseefa 03 ATEX 0098 reproduced at the end of this document, and Harmonised European
Standard EN 50039 (equivalent to BS 5501 Part 9) ‘Specification for Intrinsically Safe Electrical Systems “i”.

2.2 Barrier
The unit is powered by compressed air and positioning is controlled by a 4-20mA signal.  The angle retransmit option
is also loop powered, requiring 8 to 24 volts to drive the 4-20 mA current through it.  In hazardous area applications,
electrical sources for both circuits must be located outside the hazardous area and the currents passed through two
separate approved 28v 300 ohm shunt zener diode barrier devices.  These will act to prevent dangerous levels of
electrical energy being available inside the hazardous area.

Without approved 28v 300 ohm barriers, the positioner is not safe in a hazardous area.

2.3 Identification  & Label
IS approved positioners are identified by a black anodised aluminium label attached to the lid.  This is reproduced
below.   Non-IS versions carry a red label.

Do not use positioners with red labels in hazardous areas.

2.4 Limit Switches and Proximity Sensors
If the unit is fitted with the limit switch option, each limit switch must also be connected via a suitable barrier.  This
could make in total up to four possible circuits, each of which must be electrically isolated from each other.
If proximity sensors are fitted in place of the limit switches, then these again must be connected separately and
electrically isolated and wired via a suitable  barrier as defined in section 3.3.

Without approved barriers, these switches are not safe in a hazardous area.

2.5 Environment Conditions
The ambient temperature range allowed for use of this equipment is -20°C to 70°C.  It is the responsibility of the user
to ensure that the environmental conditions are compatible with the materials used in the construction of this device.
If in doubt, contact Kinetrol.

2
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3.1.1  Move actuator vane to mid travel position, with its output square as shown in Figure 1. This is essential to
prevent subsequent error in orienting positioner square.
3.1.2  Remove positioner cover, and undo the five M4 slot-headed screws holding the red plastic carrier plate into the
body. Disconnect the two wires to the servo valve, and lift out the whole carrier plate assembly complete with shaft
and circuit etc.
3.1.3  Bolt the positioner body to the actuator in the orientation shown in Figure 1, taking care that O-rings are in place
to seal the ports into the actuator, and that the actuator shaft is centred in its hole.
3.1.4  (a) Metal coupling versions on 07 and larger models: fit anti-backlash spring over one corner of the actuator
               square as shown in Figure 2.
         (b) Moulded coupling versions: on all direct mount versions, untighten central screw in coupling shaft so that
               the collet is not closed, and fit coupling over shaft square.
3.1.5  Observe the range of motion available to the positioner shaft, limited by the correct running of the potentiometer
quadrant wheel, driven by the stainless steel strap ( see Figure 3 ). Fit the carrier plate/shaft assembly back into the
positioner box with the shaft near mid-range, "feeling" the female square in the positioner shaft onto the male actuator
square while maintaining its position near mid range. It is essential that the two shafts are correctly oriented relative to
each other, since if they are 90 degrees out, the quadrant wheel can be forced too far and damage done to the drive
mechanism during subsequent actuator movements. It is possible to fit the positioner correctly with the actuator square
at one end of its travel, but experience indicates a high probability of mistaking the direction of movement of the
actuator - hence it is strongly advised that the positioner be fitted with the actuator square at the mid-travel position,
where there is no ambiguity possible.
        Moulded coupling version:  Ensure coupling is fully engaged before tightening the central screw to close the collet
and therefore removing any backlash.

3

3.  INSTALLATION

3.0 Introduction
        Positioners can be supplied direct-mounted, or ready to be direct-mounted, onto Kinetrol rotary actuators,
or in stand-alone ( discrete ) form for fitting via a mount kit to any 90 degree rotary actuator. If the positioner is supplied
ready mounted on an actuator, sections 2.1 and 2.2 can be bypassed. Positioner-type Kinetrol
actuators ( ready for direct mounting of positioners ) are available in models 03 to 14 inclusive.
        These instructions cover the possible use of both metal and moulded feedback coupling.  It is expected that most
units will contain a  moulded coupling.

3.1    Mounting of Direct Mounting Units onto Kinetrol Positioner-Type Actuators
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3.2  Mounting of Discrete Positioner
Design and manufacture of the mount kit between positioner and actuator is outside the scope of this document. It is
essential that the shaft of the actuator is well aligned with the positioner shaft, and that the two are coupled together with a
minimum of backlash - any backlash acts to deteriorate the performance of the
positioner/actuator combination.

It is also essential that the 90 degree travel of the actuator moves the positioner shaft through the correct 90
degree range of travel. The easiest way to ensure that this happens is to mount the discrete unit with the lid and indicator
in place - set both the actuator and positioner to mid travel, and mate the two in this orientation. Don't take any chances
with this, since misorientation of the positioner shaft and consequent movement beyond its designed range of travel will
probably result in damage to the positioner pot drive mechanism.
              With moulded coupling versions, the Namur drive or Kinetrol square option is an insert in the coupling which
can be removed by releasing the central screw.

3.3  Air and Electrical Connections

3.3.1  Air Supply
Connect air supply (pressure between 3.5 and 7 bar, 50 and 100 psi) to the supply port.  It is essential that the air is
clean, dry and oil-free.  Quality class 3.4.4 (according to ISO standard 8573.1) is easily adequate - this implies 5 micron
max. particle size, 3 deg. C dew point max, and 5mg/cubic metre max. oil content.

3.3.2  DIN Plug Option
The DIN plug option is not available on intrinsically safe positioners.

4
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3.3.3  Positioner Signal
The positioner signal must be 4-20mA.  The positioner gives a positioning response  between 0 and  90 degrees linearly
or non-linearly related to the signal.  The positioner is loop powered - that is the signal itself supplies all the electrical
power, and no separate power source is needed.  In order to supply enough power, the unit requires between
approximately 6 and 8 volts  to drive the signal current through it - it behaves electrically like a resistor in series with a
zener diode.  A typical 4-20mA source with a 24 DC supply is compatible with this input, and can drive  a full signal
through both a 28v  300 ohm barrier and the positioner.

3.3.4 Angle Retransmit Supply
The optional angle retransmit circuit is also loop powered, requiring 14 to 24 volts DC to drive the 4-20mA current
through it - the current passed is linearly proportional to the actual positioner shaft angle.  Like the signal supply, it must
also be powered through a separate 28v 300 ohm barrier.  The retransmit circuit reads the same angle transducing
potentiometer as the positioner circuit - however, the angle retransmit circuit remains functional on loss of positioning
signal and/or air supply and conversely the positioner remains functional, as long as a signal is present, even if the angle
retransmit circuit is fitted and there is no supply to energise its loop. Nevertheless, the angle retransmit  circuit is
electrically isolated from the positioner signal circuit.

3.3.5  Feedback Switches
There are two types of feedback switches that can be fitted, these are:
(a)    Two V3 type micro switches with independent adjustable operating strikers.  Each switch must be connected to its
own barrier - suggested  28v 300 ohm barrier.
(b)   Two V3 type proximity sensors.  These are powered from a nominal 8v source and must be connected
independently  to a barrier having the following maximum parameters:  Ui = 16v, Ii = 25mA, Pi = 64mW.

4.  SCHEMATIC FUNCTIONAL DIAGRAM

5
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5.  SET UP
5.0 Introduction
When the positoner/actuator combination is installed in its application, set up the control adjustments if
necessary.  For most applications, it is likely that the factory settings will be satisfactory - the low and high
current points are set to give 0-90 degree movement in response to a 4-20mA signal, the flow regulators are
set for maximum travel speed, and the proportional gain and damping settings adjusted for a good level of
sensitivity and smoothness suitable for most applications.  The jumper is set in the "off" position to give a
linear characteristic with travel extrapolated beyond the low and high current settings.  If you need to change
the settings, read the following section carefully.

5.1 Setting Travel Speed.
Set the travel speed using the exhaust flow adjuster screws  (see Figure
4.). This only applies if you want to reduce the speed from its supplied
maximum factory setting.

5.2 Setting  Limit Switch Cams (Optional Equipment).
Limit switch cams are factory set (if fitted) to give end-of-travel
switching with one switch at each end.  The two possible types of
coupling require slightly different approaches to setting.

5.2.1
Moulded coupling cams, shown in figure 6a, can be  adjusted using
light pressure to rotate in 1 degree  increments.  Adjust the lower cam
first using a screwdriver to lever against special pegs moulded into the
carrier plate or use finger pressure.  Secondly move the upper cam
using finger pressure only.  Graduated marks on the top of the coupling
are provided to gauge the position of the actuator with the lid removed.
This can be lined up with a printer marked on the servo valve lid.

5.2.2
 Metal coupling cams are adjusted by releasing the screw shown in figure 6b, moving to desired position and
retightening.  Set the lever cam first.  Ensure the clamp section of the cam does not strike a switch at any part in the
actuator's  travel.
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5. SET UP (Continued)

5.3 Overview - Electronic Settings.
The EL digital positioner circuit can operate to give actuator position accurately proportional to input current, or it can
operate as a non-linear device accurately following one of a number of fast open, or slow open, exponential curves.
Linear or non-linear, it can easily be calibrated to scale its operating line, or curve, between any two user-defined points
in its operating range. The positioner circuit is powered entirely from the 4-20 mA input signal. It is tuned and calibrated
by simple and quick operation of its three pushbuttons, with red LED (light emitting diode) indication of the selected
parameter. The positioner can also calibrate itself automatically to the actuator or valve endstops. The actuator dynamic
response can be optimised by simple adjustment of the positioner circuit proportional gain and damping variables. All
tuning and calibration data is stored digitally, and is retained in non-volatile memory, so that the positioner powers up
with all the same settings it had when last powered down.

The positioner may be operated either as a linear or non-linear device. Non-linear operation is enabled by fitting a
jumper link to the positioner with the positioner ( and position retransmit if fitted ) powered down (ie. input current at 0
mA). When the positioner is powered up with the link "on" (see figure 6 for its position), it will then operate as a non-
linear device for as long as it remains powered up. Conversely, when the positioner is powered up with the link "off", it
will operate as a linear device as long as it remains powered up. Changing the link from "on" to "off" or vice-versa while
the circuit remains powered up will not cause a change from non-linear to linear operation - the position of the link is
only effective during power up.

Whether operating as a linear or non-linear device, the positioner has two distinct modes of operation, Normal Mode
and Setup Mode.

In Normal Mode the positioner simply positions its actuator in response to the 4-20mA input signal. When the positioner
is powered up, it always starts in Normal Mode. In Normal Mode, the LEDs are not lit. The positioner stays in Normal
Mode until Setup Mode is selected manually.

In Setup Mode the positioner can be tuned and calibrated for its application. Although the position is still controlled, it
does not always follow the input signal. When tuning and calibration is complete the positioner should always be
returned to Normal Mode for continued normal use.

Operating in Setup Mode is described in the following sections.

5.4 Default Settings and Reset Procedure.
The positioner can be reset with a complete set of default values when powered up in any operating mode, by pressing
all three pushbuttons ( UP, DOWN and SET ) simultaneously. This will overwrite all the existing proportional gain,
damping, curve selection and calibration data with default values which are suitable for a typical forward acting linear
positioner with mid range values for proportional gain and damping ( but not necessarily optimised for a particular
application ). This procedure is useful in the case where errors in calibration have resulted in positioner behaviour which
seems incomprehensible, and it is necessary to return to a predictable basic setup. The positioner should always be
tuned and then recalibrated immediately after this resetting process.
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5. SET UP (Continued)

5.5 Entering and Leaving Setup Mode.
Setup Mode is selected from Normal Mode by simultaneously pressing the UP and the SET pushbuttons ( ie. the two
outside ones ). This causes the LED labelled PGAIN ( short for Proportional Gain ) to light continuously. In Setup
Mode, each of the parameters in the list below may be selected for adjustment by pressing the UP or DOWN
pushbuttons as required. The parameter selected is indicated on the positioner circuit by an LED lighting next to the
parameter's name.

PGAIN - Proportional Gain
DAMP - Damping
CURVE - Non-Linear Curve Selection
LOW - Low Current Point Calibration
HIGH - High Current Point Calibration
POT - Feedback Potentiometer Bottom of Range Setting

When the required parameter has been selected for adjustment, the SET pushbutton is pressed to allow adjustments to
be made - the LED next to the selected parameter starts to blink, to indicate that Adjust Mode is active. Operation in the
Adjust Mode for each parameter is described in the following sub-sections. To leave Adjust Mode, press the SET
pushbutton again - this causes the LED to light continuously, and allows movement between parameters again.

Note: There is no Adjust Mode for the feedback potentiometer bottom of range setting, but the automatic endstop finding
sequence can be initiated when this parameter is selected.

To leave setup mode ( when the adjustments have been made and the SET pushbutton pressed to leave Adjust Mode),
press the DOWN pushbutton repeatedly to move down the parameters and off the end of the list - at this point the LEDs
cease to light, and the positioner is back in Normal Mode.

5.6 Automatic Endstop Finding Procedure.
The positioner can automatically calibrate itself to range between any mechanical endstops ( either the built-in actuator
stops, or any external stops built into the application ). During the finding sequence, the positioner moves the actuator up
to the top and bottom stops and records their positions. It then uses these positions as the HIGH and LOW positions in
the calibration data, and applies the existing values for HIGH and LOW current input. Note that if the positioner was
reverse acting before the sequence, it remains so after the sequence.

The End Stop Finding Sequence starts when the POT parameter is selected, and the UP and SET pushbuttons ( ie. the
two outside pushbuttons ) are pressed simultaneously. The POT LED starts to blink, and the actuator moves steadily
upscale from its set position. When its movement is stopped by the top physical endstop, the positioner waits briefly,
then moves the actuator steadily downscale until it runs against the bottom physical endstop, where again it waits briefly,
and finally moves quickly back to the set position. The calibration data is written to non-volatile memory while the
actuator pauses at its bottom stop.
If the positioner is in service on an application where excursions to the endstops will be disruptive, avoid initiating this
sequence.

5.7 Proportional Gain and Damping Settings (for Smoothness and Sensitivity).
Select Setup Mode, and the first parameter selected is automatically PGAIN - Proportional Gain. Press the SET
pushbutton, and the PGAIN LED will start blinking. The value of the parameter can now be increased or decreased by
pressing the UP or DOWN pushbuttons as required. There are twenty nine (29) PGAIN settings which can be selected,
the setting altering by a factor of about 1.1 each time the UP or DOWN button is pressed. The default setting lies in the
middle of the range, giving fourteen settings above and fourteen below. Any button presses beyond the last (fourteenth)
will have no effect.
Note: As soon as the UP or DOWN pushbutton is pressed, the new PGAIN value is stored in non-volatile memory and is
retained even if the positioner is deenergised before leaving Adjust and Setup Modes.
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5. SET UP (Continued)

5.7 Proportional Gain and Damping Settings (for Smoothness and Sensitivity ) - continued
The positioner is active while adjusting the PGAIN setting, and continues to follow the input signal. This gives the
opportunity to change the input signal in a manner typical of the application, and to observe qualitatively the response of
the positioner, and how it has been affected by changing the PGAIN setting, so as to optimise the response. Pressing the
UP button maximises the sensitivity and accuracy, at the cost of increased jerkiness of response when the signal is
ramped smoothly, and if you go too far this increases the proportional gain so much that the positioner becomes
unstable and hunts around the position set by the signal. Pressing the DOWN button maximises smoothness during
ramping of the signal, at the cost of losing rapidity of response to small changes in signal. When the right setting has
been found, press the SET button again to leave Adjust Mode - the PGAIN LED will now light continuously.

The DAMP  ( damping ) parameter should be set after the PGAIN has been optimised. In Setup Mode select the
DAMP parameter ( second up from PGAIN ) by pressing the UP button until the DAMP LED lights continuously.
Press the SET button to select Adjust Mode, and the DAMP LED will blink. Damping can be increased and decreased
by pressing the UP or DOWN buttons. There are twenty nine damping settings which can be selected, the setting
altering by a factor of 1.1 each time the UP or DOWN pushbutton is pressed. The default setting lies in the middle of
the range, giving fourteen settings above and fourteen below. Any button presses beyond the last  (fourteenth) setting
will have no effect.
Note: As soon as the UP or DOWN button is pressed, the new DAMP value is stored in non-volatile memory, and is
retained even if the positioner is deenergised before leaving Adjust and Setup Modes.
The positioner is active while adjusting the DAMP setting, and continues to follow the input signal. This allows the
signal to be waggled to optimise the response while still adjusting the DAMP setting. Try stepping the signal suddenly so
that the positioner approaches setpoint at full speed having travelled 45 degrees or more, and adjust the DAMP setting
to just avoid overshoot here.Try this travelling up and downscale. When the right setting has been found, press the SET
button again to leave Adjust Mode - the DAMP LED will now light continuously.

5.8 Low Current Point and High Current Point Settings. ( Replaces Zero and Span Adjustment ).
The positioner characteristic can be accurately calibrated by setting two points, the Low Current Point (LCP) and the
High Current Point (HCP). Each point is defined by a position and an input current. These points can lie anywhere in

    Low Current Point                    High Current Point Description
       Input            Angle     Input              Angle
  Current, mA       Degrees          Current, mA     Degrees

 4    0 20 90 Forward Acting, 100% range
 4  90 20  0 Reverse Acting, 100% range
 4    0 12 90 Split Range Forward Acting, 50%  bottom range
 4  90 12  0 Split Range Reverse Acting, 50% bottom range
12    0 20  0 Split Range Forward Acting, 50% top range
12  90 20  0 Split Range Reverse Acting, 50% top range
 4    0 20 45 Forward Acting, 200% range
 4  45 20  0 Reverse Acting, 200% range

the range of travel of the actuator, and in the input signal range of
4 to 20 mA. The only other restriction is that the input current at
the HCP must exceed the input current at the LCP by at least
5mA. To obtain the best accuracy, it is necessary to select the
two points as far apart as possible. In both linear and non-linear
operation this allows forward acting, reverse  acting, and forward
or reverse  acting split range characteristics to be implemented.
Table 1 below shows some  illustrative examples.

Table 1. Various Sets of LCP and HCP Settings
 Figure 7.  Ilustration of LCP and HCP
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5. SET UP (Continued)

5.8 Low Current Point and High Current Point Settings. (continued).
To set LCP, select the LOW parameter in Setup Mode by pressing the UP button until the LOW LED lights
continuously. Press the SET button to select Adjust Mode, and the LOW LED will blink. Adjust the input signal current
within the range 4-20mA to the value you want to define for the Low Current Point - note that changes in input current
within the 4-20 mA band do not result in positioner movement at this stage - the positioner holds the actuator at the
angle where it was before Adjust Mode was selected, irrespective of input current. Press the UP or DOWN buttons to
move the positioner to the angle you want to define for the Low Current Point - if you hold the button down
continuously, the positioner will traverse the actuator steadily, or if you give short blips it will move approximately 1/40
degree (one fortieth) for each blip, to allow precise edging into exactly the required position. When the actuator is in
exactly the position you want, and the signal is adjusted to exactly the value you want ( this can be readjusted after the
position has been set if you want ), press the SET button again to record the signal and position as the Low Current
Point, whereupon the actuator will make a small leap and then settle back to the LCP again, the positioner will return to
Setup Mode, and the LOW LED will light continuously. The positioner will now respond to its input signal again.

Note: As soon as the SET button is pressed, the LCP position and signal are stored in non-volatile memory, and are
retained even if the positioner is deenergised before leaving Setup Mode.

To set HCP, select the HIGH parameter in Setup Mode by pressing the UP button until the HIGH LED lights
continuously. Press the SET button to select Adjust Mode, and the HIGH LED will blink. Adjust the input signal
current within the range 4-20mA to the value you want to define for the High Current Point - note that changes in input
current within the 4-20 mA band do not result in positioner movement at this stage - the positioner holds the actuator at
the angle where it was before Adjust Mode was selected, irrespective of input current. Press the UP or DOWN buttons
to move the positioner to the angle you want to define for the High Current Point - if you hold the button down
continuously, the positioner will traverse the actuator steadily, or if you give short blips it will move approximately 1/40
degree (one fortieth) for each blip, to allow precise edging into exactly the required position. When the actuator is in
exactly the position you want, and the signal is adjusted to exactly the value you want ( this can be readjusted after the
position has been set if you want ), press the SET button again to record the signal and position as the High Current
Point, whereupon the actuator will make a small leap and then settle back to the HCP again, the positioner will return to
Setup Mode, and the HIGH LED will light continuously. The positioner will now respond to its input signal again.

Note: As soon as the SET button is pressed, the HCP position and signal are stored in non-volatile memory, and are
retained even if the positioner is deenergised before leaving Setup Mode.

5.9 Reversing Clockwise/Anticlockwise Sense of the Positioner.
The LCP and HCP settings described in the previous section can be used with complete success to reverse the sense of
the positioner, using settings such as the reverse settings listed in Table 1. However, this will not change the direction of
movement on loss of signal - see the next section for how to set this as desired.

5.10 Changing the Direction of Movement on Loss of Signal.
On being de-energised with air supply still fully pressurised (ie. on disconnection of the signal, or when the signal falls
below 3.5mA ), the positioner moves the actuator in a direction set by the deenergised position of the servo valve. This
direction of movement is independent of the LCP and HCP settings described in the sections above.

Movement on loss of air pressure is unpredictable for double acting positioners - if position needs to be held on loss of
pressure, then it is necessary to order an external pressure sensing lockout valve assembly, and if a definite end of travel
position is required on loss of pressure, then it is necessary to order a spring return unit.

10
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5. SET UP (Continued)

5.10 Changing the Direction of Movement on Loss of Signal (continued).
On double acting actuators, the unit is factory set to move clockwise ( as viewed from the positioner lid ) on loss of
signal.

On spring return actuators, the unit is factory set to move in the spring return direction on loss of air, or on loss of both
air and signal,  but it is set to move clockwise ( as viewed from the positioner lid ) irrespective of spring direction on loss
of signal only.

To change the direction of movement on loss of signal, carry out the following steps:
 (1) Disconnect air supply and signal.
 (2) Undo screw holding down changeover block ( see Figure 6 ).
 (3) Rotate changeover block 90 degrees, taking care to keep rubber gasket lined up with holes in body.
 (4) Re-tighten screw holding down changeover block.
 (5) Undo outer two angle pot wire terminal screws, swap blue and yellow wires over to reverse sense

                of pot connection, and re-tighten screws.
 (6) Re-connect air supply and signal, and carry out Resetting Feedback Pot procedure (see next section).

5.11 Resetting the Feedback Pot.
This procedure is necessary only if the pot has been moved from its factory setting, or if the direction of movement on
loss of signal has been changed as instructed in the previous section.

The positioner circuit needs the feedback pot to be positioned at the correct angle, such that its wiper reads the right
voltage when the actuator is against its downscale endstop - ie. against the endstop it reaches when the air supply is
connected, but the signal is disconnected. The circuit itself can identify this voltage when it is powered up in Setup
Mode with the POT parameter selected - when the pot is adjusted correctly, the POT LED changes from lighting
continuously to blinking.

To set the pot, first move the actuator to the downscale endstop by connecting the air supply and disconnecting the
signal. When it is in this position, hold it there by fitting a keeper plate if the unit has a spring return set to fail against the
opposite stop, or by simply disconnecting the air supply if the unit is double acting or has a spring return set to fail
against this stop. Re-connect the signal, and set to any current between 4 and 20 mA. Select Setup Mode, and press the
UP button until the POT LED lights continuously. Unclamp the pot clamp screws, taking care not to unscrew them too
far such that they disengage from the nuts in the carrier plate. Rotate the pot until the POT LED changes from
continuous to blinking illumination. Re-tighten the clamp screws, and reconnect the air supply. If the unit needed a
keeper plate, drive it downscale by disconnecting the signal, and then remove the keeper plate with the air supply on.

5.12 EEPROM Checksum Error
Each time calibration or setting data is written to EEPROM  ( non-volatile memory ) by the positioner circuit, a
checksum of all EEPROM data is calculated and written to EEPROM. Hence if there is a power supply (ie. signal)
interruption during the EEPROM write procedure, the checksum will not be written correctly, or at all. After the
interruption, during its initialisation routines the positioner carries out a checksum calculation of the data stored in
EEPROM. If the newly calculated checksum and the stored checksum are not identical, the positioner enters an error
routine, and does not start Normal Mode operation. This condition is indicated by the LEDs lighting one after the other
in sequence. If this condition is achieved, carry out the reset procedure described in section 5.3 , and then recalibrate as
detailed in sections 5.5 to 5.8.
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5. SET UP (Continued)

5.13 Selecting and Setting Up Non-Linear Curves.

                                                 Figure 8.  Plots of the Elevent Non-Linear Curves

The positioner may be operated either as a linear or non-linear device. Non-linear operation is enabled by fitting a
jumper link to the positioner with the positioner ( and position retransmit if fitted ) powered down (ie. input current at 0
mA ). When the positioner is powered up with the link "on" ( see figure 6 for its position ), it will then operate as a non-
linear device for as long as it remains powered up. Conversely, when the positioner is powered up with the link "off", it
will operate as a linear device as long as it remains powered up. Changing the link from "on" to "off" or vice-versa while
the circuit remains powered up will not cause a change from non-linear to linear operation - the position of the link is
only effective during power up.

When the positioner is powered up with the jumper link "on" and the air supply connected, then any one of eleven
characteristic curves may be selected. Press the SET button to go into Setup Mode, and select the CURVE variable by
pressing the UP button until the CURVE LED lights continuously. It is easiest to select the required curve from the
eleven available by setting the input signal current to midway between the LCP and HCP signal current values - for
instance, if the LCP is 4 mA and the HCP is 20 mA, then set the input current to 12 mA for this purpose.
With the signal set at midway between LCP and HCP values, select Adjust Mode by pressing the SET button, and the
CURVE LED will now blink. The default curve is in fact the linear curve midway between the other
non-linear curves (see Figure 8 ). To select one of the other curves, press the UP or the DOWN button, and observe the
movement of the positioner as its position conforms to the intersection of the mid value signal with the different curves
selected from those defined in Figure 8. Each button press steps from one curve to the next one, until at the last curve
further button presses have no effect. When the desired curve has been selected, press the SET button to return to
Setup Mode.
Note: As soon as the UP or DOWN button has been pressed to select a particular curve, the new curve selection is
stored in non-volatile memory and is retained even if the positioner is de-energised before leaving Adjust and Setup
Modes.

Each curve is scaled between the two calibration points LCP and HCP. If input currents are reduced below LCP current
or increased above HCP current, the positioner stops dead at the LCP or HCP position respectively.
This is in fact the difference between the linear curve selected as the default "non-linear" curve, and the linear curve
selected when the positioner is powered up with the jumper "off" - the latter gives positions extrapolated on the same
linear characteristic beyond the LCP and HCP positions for signals beyond the LCP and HCP signals, whereas the
former stops dead at the LCP and HCP positions.
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5.14 Setting Optional Angle Retransmit Span And Zero Adjustments.
The angle retransmit circuit is mounted directly underneath the positioner circuit, and its ZERO and SPAN preset pots
are accessible using a small instrument screwdriver though the two access holes in the positioner circuit ( see Figure 6 ).
Connect the air supply, positioner signal and angle retransmit reader supply. To set the ZERO, move the positioner to its
minimum signal position ( usually 4mA ), and set the ZERO preset pot to give the desired retransmit current. Then set
the SPAN by moving the positioner to its maximum signal position
(usually 20 mA), and adjusting the SPAN preset pot to give the desired retransmit current. Recheck and readjust these
two settings until both are correct - as the SPAN is adjusted, it has a small effect on the ZERO reading, and vice-versa,
so a few readjustments may be necessary.

The angle retransmit circuit is fitted with a jumper, which should be fitted to bridge its two pins if you want the circuit to
read 4-20 mA over 45 degrees or near, rather than the usual 90 degrees. The range adjustment pot is adjustable to give
ranges in between these two values. To gain access to this jumper, it is necessary to remove the whole carrier plate
assembly from the positioner - see Section 2.1 for instructions on this.

5. SET UP (Continued)

6.  MAINTAINANCE AND TROUBLESHOOTING
The EL positioner is designed to be maintainance free during a long life, if it is supplied with clean, dry oil-free air, and
electrical signals free of noise and high voltage spikes.
When the lid is removed, take care not to wipe all grease from shaft lip seal.

Table 2 is a troubleshooting guide, which aims to assist only with simple easily remedied problems. If problems persist,
contact Kinetrol or a Kinetrol distributor for further assistance.

TABLE 2.  Troubleshooting Guide.
Failure to move when signal and air are connected:

- Check air pressure - must be above 50psi./3.5 Bar.
- Check signal is connected with correct polarity.
- Check signal is really above 4 mA
- Discrete units - is shaft connected in correct orientation?  The feedback pot strap may need replacing

                           if orientation is incorrect.
- Has main feedback pot been rotated, or does it need rotating because the unit has been
  subjected to change in direction of movement on loss of signal? See Section 4.11 - Resetting
  Feedback Pot.
- Is air supply clean, dry, and oil free ?

Unit moves slower than expected upscale or downscale:
- Check air pressure - above 50psi /3.5 Bar ?
- Check flow adjuster screws - has one been screwed in?
- Is air supply clean, dry and oil free ?  If not there is a possibility that the positioner servo has been

                           damaged.

Movements are too jerky:
- Adjust proportional gain to increase smoothness - then reset damping and setpoints
  as instructed in Section 4.

Lack of sensitivity to changes in signal:
- Adjust proportional gain to increase sensitivity - then reset damping, and setpoints as instructed in

                           Section 4.

Set point is overshot when positioner moves rapidly:
- Adjust damping to eliminate overshoot.

13
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Mounting
Actuator and driven unit must be correctly aligned, i.e.
actuator vane and driven unit must be able to move in same
direction from end stop when coupled together.

Note:
Position of output shaft when vane at mid-travel position. 
Take particular care in aligning models 05/08.  6-hole
mounting means 30° misalignment possible if flange has 60°
error and coupling 90° error.
There must be no end load on actuator drive shaft. Check
clearance between actuator and driven unit drive shaft,
allowing for coupling to be used.
Care must be taken to ensure concentricity between actuator
shaft and driven unit shaft.
Actuator can be mounted in any plane.
When side loading of actuator shaft is unavoidable, ensure
load does not exceed guide lines given in Kinetrol Technical
data sheet TD28. 

Drive Coupling
Square hole standard drive coupling supplied in mild steel and
may be welded or brazed to coupling part to suit drive on
driven unit.
NOTE: This is not supplied with ISO/DIN, ISO adaptor or
female spring drive models.
When mounting tightened down, check there is minimum
0.5mm (0.020") end play of coupling on actuator square drive
shaft to avoid end load on actuator shaft.

Air/Gas Supply
Operating air pressure should not exceed 7 bar (100 psi).
Air/Gas supply must be reasonbly clean and dry and to a
quality class 4.5.5 (according to ISO standard 8573.1). This
implies 25 micron maximum particle size, 7°C dew point
maximum (or lower than ambient temperature below 7°C) and
25 mg/cubic metre maximum oil content.
Plastic or other non-conductive tubing is not reccomended for
use unless it is proven to comply with EN13463-1-2001
section 7.4.4.  Size should be relative to supply/exhaust port
size on actuator concerned.  Undersize tubing or fittings will
restrict actuator performance.
The actuator can be driven by a hazardous gas as long as:
4.4.1  The gas is not corrosive (e.g. natural gas “sweet” and
not “sour” gas is used).
4.4.2 The gases must not be used within their flamable range.
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INSTALLATION
Mounting hole sizes – Standard actuator

Number       ISO             Depth            ANSI       Depth
Model   of Holes     Thread        of Thread       Thread    of Thread

01-A 4 M4 x 0.7           6mm        8-32 UNC       15/64"
02             4 M4 x 0.7           8mm        8-32 UNC        5/16"
03             4 M5 x 0.8           10mm      10-24 UNC        3/8"
05             6 M5 x 0.8           10mm      10-32 UNC        3/8"
07             4 M8 x 1.25         16mm       5/16-18 UNC      5/8"

08             6 M8 x 1.25         16mm       5/16-18 UNC      5/8"

09             4 M10 x 1.5         20mm        3/8-16 UNC    25/32"

12             4 M12 x 1.75       24mm        1/2-13 UNC    15/16"

14             4 M16 x 2            28mm        5/8-11 UNC    11/8"

16             4 M24 x 3            38mm        7/8-9  UNC     11/2"

18             4 M30 x 3.5         50mm       11/8-7  UNC        2"
20             8 M30 x 3.5         50mm       11/8-7  UNC        2"
30             8 M30 x 3.5         50mm       11/8-7  UNC        2"

Model 010 has 4 M4 clearance holes.
Mounting hole sizes – DIN actuators
Model suffix 1 is without Namur.
Model suffix 2 is with Namur solenoid valve mounting.

Number                                      Depth
Model        of Holes         ISO Thread          of Thread         PCD

031 & 032 4 M5 x 0.8 8mm 36mm
051 & 052 4             M5 x 0.8 8mm 42mm
071 & 072 4 M6 x 1 10mm 50mm
091 & 092 4 M8 x 1.25 13mm 70mm

-      102 4 M10 x 1.5 16mm 102mm
121 & 122 4 M10 x 1.5 16mm 102mm
141 & 142 4 M12 x 1.75 20mm 125mm
161       - 4 M20 x 2.5 32mm 165mm

Mounting hole sizes for ISO adaptor models refer to
Kinetrol technical data sheet TD124. 

Mounting hole sizes for female spring return assemblies
refer to Kinetrol technical data sheet TD121.

Note: It is essential that full number of bolts are used and all
tightened evenly.

CAUTION:
NEVER HAMMER OR USE OTHER UNDUE FORCE ON
ACTUATOR DIECAST CASES.  DAMAGE TO INTERNAL
SEALING FACES WILL RESULT.
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GENERAL ACTUATORS & SPRING RETURNSSPARE PART ORDERING CODES

ITEM  DESCRIPTION           QTY                              SPARE NO's FOR ACTUATORS
NO.                   OMO       010      010A       020        030        050        070       080       090        101         120       140        160        180        200       300

  1          Seal Kit              1                    SP055   SP040   SP040   SP041   SP054   SP042   SP043   SP044   SP045   SP056   SP046   SP047   SP053   SP048   SP051   SP052

  2          Standard Vane assembly       1                    SP081   SP061   SP331   SP091   SP471   SP121   SP151   SP181   SP211  DSP800  SP241   SP271  SP371   SP311   SP400        -   
             
              Positioner Vane assembly      1                        -             -              -            -       SP472   SP142   SP169   SP202   SP212  DSP801  SP242   SP272       -            -             -             -

  3          Standard case assembly    Matched Pair    SP083   SP069   SP338   SP099   SP479   SP129   SP159   SP190   SP221  DSP811  SP253   SP283       -             -            -             -

              Positioner case assembly   Matched Pair        -             -              -            -       SP480   SP130   SP160   SP191   SP222  DSP812  SP254   SP284       -             -            -             -
 
  4          Stop assembly                       2        -             -        SP345   SP104   SP485   SP138   SP165   SP204   SP227  DSP817  SP260   SP292  SP384   SP324  SP396   SP396

  5          Coupling              1                        -        SP074   SP343    SP106   SP487   SP140   SP167   SP200   SP229       -         SP264   SP386  SP326   SP326  SP406   SP406

  6          Indicator assembly             1                        -             -              -       SP108   SP489   SP146   SP171       -         SP231 DSP820  SP267   SP301        -            -            -             -

              New namur adaptor               1                        -             -              -            -                                                               SP638                                                              -            -             -

For actuators built to ‘ANSI’ standard (e.g. 059-100) change spare part number prefix
from ‘SP’ to ‘ASP’ (e.g. for actuator 059-100 item 23 becomes ASP139) 

ITEM  DESCRIPTION           QTY                     SPARE NO's FOR ACTUATORS
NO.                   032         052        072          092         102        122       142         162       

  1          Seal Kit              1                    SP054   DSP042 DSP043  DSP045  SP056   SP046    SP047    SP053   

  2          Standard Vane assembly       1                   DSP471 DSP121 DSP151  DSP211 DSP800  DSP241 DSP271 DSP371  
             
              Positioner Vane assembly      1                  DSP472 DSP142  DSP169 DSP212  DSP801 DSP242 DSP272       -        

  3          DIN case assembly             Matched Pair  DSP479  DSP129 DSP159 DSP221  DSP811 DSP253 DSP283  DSP379   

              DIN positioner assembly     Matched Pair  DSP480  DSP130 DSP160 DSP222  DSP812 DSP254 DSP284       -             
 
  4          Stop assembly                       2    SP485   SP138    SP165    SP227     SP817   SP260    SP292    SP384  

  6          Indicator assembly             1                    SP489    SP146    SP171    SP231   DSP820  SP267   SP2301       -         

              New namur adaptor               1                          SP638                       

SPARE PART ORDERING CODES FOR STANDARD ACTUATOR

SPARE PART ORDERING CODES FOR ISO/DIN ACTUATOR

Position of output
square in mid-travel
position.
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5.
5.1

5.2

5.3

5.4

5.5

5.6

6.

7.

8.

9.
9.1

9.2

Operation
External stops are strongly recommended when actuator is
operating a mechanism with cantilevered load. However,
Kinetrol technical data sheet, TD37, can be used to ensure
load inertia and travel speed remain within allowable limits.
Second square end of drive shaft may be used for visual
position  indication, emergency manual operation or driving of
add-on units (spring-return unit, limit switch unit, etc.).
Ambient operating temperature range of actuator is -20°C to
80°C. This range may be extended to +100°C with viton seals.
Special care should be taken to ensure that heat conducted
from, for example, a hot valve, does not increase the actuator
temperature above these limits.  Refer to Kinetrol technical
data sheet TD69 for guidance. A low temperature version of
the actuator, having an ‘L’ at the end of the type code allows
the unit to be used at an ambient temperature range of -40°C
to 70°C, such actuators may be labelled with a special ATEX
label (see section 8). 
Visual position indicators are available. Coloured red, made
from Nylon 6, they can be fitted over square shaft at top of
actuator or top of add-on unit.
Ensure environmental conditions, such as corrosive
environments, are compatible with the materials of
construction and protective finishes (Kinetrol technical data
sheet TD14 refers).  If unsure contact Kinetrol.  Excessive
corrosion of the actuator may cause it to fail in service.
Ensure operating speeds are less than 1 m/s for Cat 1
atmospheres  and 4m/s for cat 2 atmospheres, see table
below for maximum operating travel times:

Category 1                    Category 2 
Model operating time operating time

for 90° travel for 90° travel
(sec) (sec)

01 0.056 0.014
02 0.067 0.017
03 0.085 0.021
05 0.107 0.027
07 0.143 0.036
08 0.161 0.040
09 0.184 0.046
10 0.187 0.047
12 0.242                             0.060
14 0.324 0.081
16              N/A 0.415
18              N/A 0.545
20/30          N/A 0.540

Maintenance
Maintenance is limited to replacement of seals when wear
affects actuator performance.  Seal life will vary according to
application, conditions of cycle frequency, temperature,
condition of air supply, etc.  Detailed seal replacement
instructions in next section.

Recommended Spare Parts (Refer to pages 5 & 6)
Standard seal kits, available for each actuator model, consist
of the following:

2 off vane seal
2 off expander
2 off shaft seal
Plus all necessary O-rings, studs/screws, nuts 
and grease for all sizes up to model 08.
Studs are not included for models 09 and above.

In addition, a tube of sealant will be required to seal case
halves. Spring return units are not user servicable and
therefore no spare parts are available other than complete
units.

Labelling (ATEX)
All Kinetrol actuators that are approved for use in areas where
explosives, dust & gases are present, are marked with one of
the following labels:

Ensure that the details on the label such as the ambient
temperature  range is suitable for the application. 
Also ensure that any other equipment fitted to the actuator
(e.g. limit switch box or positioner) does not restrict the use
within the parameters shown on the above labels. Certificate
of Conformance, TD125, shows the category of actuator
approval for different sizes of actuator.

Adjustment
Stroke Adjustment – only applies to models with adjustable
stops.

Table of standard stroke adjustments available

Adjustment range available
Models each stop
03/07/08/09/16/18 10°
02/05/14 8°
01A/10/12 11°

Greater adjustment range possible with non-standard stop
screws. Contact KINETROL for details.

Speed Adjustment
Slower operation of actuator is possible, without significant
torque output reduction, by external fitment of flow regulator
valves.
Faster operation can be achieved under certain conditions by
fitting quick exhaust valves.
For full details contact KINETROL.

TYPE: XXX-XXX
Serial No. xxxxxxxx

Baseefa 03 ATEX 0443X
 II 1GD c g 90°C  -20°C Ta 80°C

TYPE: XXX-XXX-2100
Serial No. xxxxxxxx

Baseefa 03 ATEX 0443X
 II 1GD c g 110°C  -20°C Ta 100°C

TYPE: XXX-XXX
Serial No. xxxxxxxx

Tech File KTR118 ATEX
II 2GD c 90°C  -20°C Ta 80°C

TYPE: XXX-XXX-2100
Serial No. xxxxxxxx

Tech File KTR118 ATEX
II 2GD c 110°C  -20°C Ta 100°C

Category 1 Standard

Category 2 Standard

Category 1 Viton

Category 2 Viton

TYPE: XXX-XXX L
Serial No. xxxxxxxx

Tech. File KTR118 ATEX
 II 2GD c  80°C  -40°C Ta 70°C

Low Temperature Label
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3.3

4.

Conversely if actual pressure at 3.2.4 is significantly greater
than half operating pressure then spring tension is above the
optimum, i.e. S/R torque will be greater than air stroke torque.

Tension  Adjustment Method (Standard S/R units without
worm drive)
3.3.1  Equipment/facilities required:
Air supply with pressure regulator valve and gauge in line.
Keeper plate with bolts and spacers (KINETROL supply).
Spanner/tools to suit.
Means of securely fixing assembly to a suitable work bench.
3.3.2  Detach actuator/spring return from valve/mechanism.
3.3.3  Connect air supply to actuator with regulator shut off.
3.3.4  Carry out optimum spring setting test as at 2.2 above to
determine whether spring tension needs to be increased or
decreased.
3.3.5  Gradually open air supply regulator until actuator vane
is at  centre of travel (45°) position (see sketch at page 1).
3.3.6  Place keeper plate over S/R square shaft at top of S/R
unit.
CAUTION:  If keeper plate of flat type, spacer washers at
least 3mm (1/8") thick must be used under keeper plate.
KINETROL die cast keeper plates do not need spacer
washers.
3.3.7  If bolt holes of keeper plate do not line up with
corresponding tapped holes in S/R unit, carefully open or
close air supply regulator until S/R square shaft turns so that
holes do line up.
3.3.8  Insert and tighten keeper plate bolts.
3.3.9  Shut off air supply to actuator.
3.3.10  Undo and remove all spring housing flange bolts.
Leave spring housing resting on base plate.
3.3.11  Turn spring housing in required direction according to:

a)  S/R operating direction, i.e. clockwise or 
anticlockwise operation of spring force, and

b)  Tension required to be increased or
decreased.

NOTE:  Larger sizes of actuator/spring return will require
spanner and possibly extension bar to turn spring housing
through square shaft on S/R unit.
3.3.12  Dependent on the age of S/R unit concerned there will
be 12 or 24 bolt holes around the base plate flange (except
for 010 model which has only 4, and 140 model which now
has 36).
Therefore older models (12 holes) can only be adjusted by
30° steps, whereas new models can be adjusted by 15° steps
(010 by 90° steps and current 140 by 10° steps).
3.3.13  As a rough guide 30° adjustment of spring housing
relative to base plate will give 8% change of spring torque
output providing spring is already tensioned within its
operating air pressure range, i.e. standard S/R units between
50 and 80 p.s.i.  Low air supply S/R units between 25 and 50
p.s.i.  See  catalogue for full details.
3.3.14  Maximum adjustment in one step will be 45° controlled
by  available vane movement in actuator.
3.3.15  After turning spring housing by amount required (or
possible) line up bolt holes in spring housing and base plate
flanges.  Insert flange bolts and tighten nuts.
3.3.16  Carefully open air supply to actuator until side load on
keeper plate bolts is relieved.
3.3.17  Remove keeper plate.
3.3.18  Repeat optimum spring setting test as at 4.2 above.
3.3.19 If necessary, repeat operations 4.3.5 to 4.3.17 to
further increase or decrease spring tension.

WARNING: Spring tension must not be further increased if
air pressure noted at 4.2.4 is 40 p.s.i. or more for standard
S/R units or 30 p.s.i. for special low air supply types.
Note: If alignment of mounting holes to square is important,
then the spring tension should only be moved in 90°
increments.  This is especially important with female drive
spring units where the mounting angle to the valve will
determine correct opening/closing of valve.

LABELLING (ATEX)
All spring units that are suitable for use in explosive areas
are  labelled with one of the labels as shown in 8 in actuator
section above.

Ensure that the details on the label such as the ambient
temperature  range is suitable for the application. 
Also ensure that any other equipment fitted to the spring
return (e.g. limit switch box or positioner) does not restrict
the use within the parameters shown on the above labels.
Certificate of Conformance, TD125, shows the category of
spring return approval for different sizes of spring units.
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1.

1.1

1.2

1.3

1.4

1.5

1.6

1.7

2.

2.1
2.2
2.3

2.4
2.5
2.6

3.

3.1

3.2

REMOVAL OF SPRING RETURN UNIT
WARNING – the wound-up steel springs are storing a large
amount of energy which, if suddenly released, can be
dangerous.

A keeper plate strong enough to take full spring torque must
be fitted in order to remove S/R unit without releasing spring
tension. 
Note: Keeper plates and screws available from KINETROL.
Connect air line via pressure regulating valve to actuator air
inlet.
Place keeper plate over square shaft protruding from S/R unit.
Keeper plates with male squares can be provided for female
drive spring packs.
Increase air pressure slowly until actuator vane turns to
mid-travel position.  (See sketch at 2 of ACTUATOR section.)
Keeper plate holes will then line up with threaded holes in
spring housing.
Insert all screws through keeper plate holes and tighten to
lock   keeper plate in position.  Disconnect air supply.
Separate spring housing from base plate by removing holding
screws.  Then remove spring housing.
If necessary to gain access to actuator screws also remove
base plate by removing screws.  Take care with gasket
between base plate and actuator.  (Service actuator as
required per Seal Replacement Instructions).

REASSEMBLY OF SPRING RETURN UNIT

If necessary replace base plate after replacing gasket.
Ensure actuator vane is in mid-travel position.
Locate spring housing on shaft, rotate it to line up holding
screw holes with base plate and replace holding screws.
Connect air supply (as in 1.2) to actuator inlet port.
Adjust air pressure until it balances the spring tension.
Loosen keeper plate screws.  If air pressure correctly
balancing spring tension will not bind.  If binding, adjust air

pressure until balanced.
Remove keeper plate completely.
Disconnect air supply.

ADJUSTMENT SPRING TENSION
WARNING:  The wound-up steel springs are storing a large
amount of energy which, if suddenly released, can be        dan-
gerous.
Tension Setting Definitions
3.1.1  Optimum setting is when S/R unit is able to provide as
much output torque on the spring return stroke as that
produced by the corresponding air stroke at a particular air
supply pressure.
3.1.2  Differential setting is when S/R unit produces more or
less output torque on spring return stroke as that produced by
the corresponding air stroke at a particular air supply
pressure.
3.1.3  Operating air pressure in these instructions means the
actual air supply pressure at which the actuator will be
operated.

Optimum Spring Setting Test
3.2.1  Detach actuator/spring return from valve or mechanism
operated by them.
3.2.2  Attach air supply to actuator through pressure
regulating valve and gauge with supply shut off at regulator.
3.2.3  Gradually open regulator to increase air supply to
actuator until actuator output shaft just begins to move.
3.2.4  Note actual pressure at which actuator output shaft
moved.
3.2.5  If actual pressure noted at 3.2.4 is about half the
operating air pressure then spring tension is at optimum.
If actual pressure noted at 3.2.4 is significantly less then half
operating air pressure then spring tension is below optimum,
i.e. output torque on S/R stroke will be less than that produced
on corresponding air stroke at operating air pressure.

SPRING RETURN UNITS

2.7
2.8
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After checking that expander and seal are right way round -
expander has vane shaped hole, seal has shaft centre line
marked - thread first few threads of each bolt into vane.
While holding up side plate, expander and seal, apply a low
strength anaerobic adhesive to bolt thread.
Screw bolts down and tighten to torques given below.
Turn vane over then fit seal, expander and side plate over
end of bolts. Check orientation as before.
Screw Nyloc nuts down thread. 
Position vane assembly in coupling on bench, hold head of
bolt with a spanner, torque up Nyloc nut to torque specified
below.

Hex Head Bolts Nyloc Nuts
07     8lbf./ins     0.09 m kg     12lbf./ins     0.14 m kg
09    10lbf./ins    0.12 m kg     20lbf./ins     0.23 m kg
10    15lbf./ins    0.17 m kg     15lbf./ins     0.17 m kg
12    30lbf./ins    0.35 m kg     30lbf./ins     0.35 m kg
14    32lbf./ins    0.37 m kg     32lbf./ins     0.37 m kg

RE-ASSEMBLING ACTUATOR
Coat bearing bushes and inside both case halves with
molybdenum disulphide grease or grease supplied by
KINETROL.
Lightly and evenly coat joint face on each case half with
INSTANT GASKET sealant (up to Model 14) available from
Kinetrol (SP057) or Loctite, or SILASTIC 732 RTV sealant
(Model 16 up) obtainable from ironmongers, etc. may be
used as a substitute). CAUTION:  EXCESS SEALANT, if
extruded inside case, WILL IMPAIR OPERATION OF
SEALS. Remove all excess sealant especially from inside
edge.
Insert vane into one case half, turning it to ease square on
drive shaft through shaft seal.  Watch that lip seals at ends
of vane easily work down into case without damage.
Fit remaining case half on top of the other, turning it to ease
square through shaft seal.
For models 01, 01A, 05 and 120 only, carefully tap the spring
pins back into the other case half before tightening screws (if
fitted).
CAUTION: Check that lip seals are not trapped at case joint
face when Viton seals are fitted. Ensure minimal time delay
to closing of case once sealant has been applied.
Tighten case screws to the following torques:
01 10 lbf.ins. 0.12  m kg
01A 10 lbf.ins. 0.12  m kg
02 10 lbf.ins. 0.12  m kg
03 10 lbf.ins. 0.12  m kg
05 20 lbf.ins. 0.23  m kg
07 24 lbf.ins. 0.27  m kg
08 70 lbf.ins. 0.8    m kg
09 60 lbf.ins. 0.7    m kg
10 80 lbf.ins. 0.9    m kg
12 100 lbf.ins. 1.2    m kg
14 120 lbf.ins. 1.4    m kg
16 860 lbf.ins. 10     m kg
18 1140 lbf.ins. 13     m kg

Rotate vane manually to check movement and wipe away
sealant extruded internally.
Allow setting time for sealant before applying test air
pressure.
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DISMANTLING ACTUATOR (see exploded drawing/parts
list) CAUTION:  Before dismantling, check there are no burrs
on square drive shafts.  If there are, remove to avoid damage
to bearings and shaft seals during removal of case halves.  In
the case of spring return actuators, remove spring unit
(according to following section) before opening actuator
case.
FOR DISMANTLING/RE-ASSEMBLY INSTRUCTIONS FOR
20/30 SIZE ACTUATOR REFER TO KINETROL TECHNICAL
DATA SHEET TD107.
Models with visible spring pins in case flanges:  using correct
size flat end, punch tap these halfway out.
All models:  loosen, but do not remove, all case screws.
Separate case halves by connecting air line to inlet port and
blowing them apart.  Procedure is safe although producing a
“bang”.  Pull off one case half.
CAUTION:  Do NOT hammer diecast castings or shaft end.
It will damage internal sealing surfaces.
Clean both case halves removing silicone rubber sealant.
Clean joint surfaces of case flange with surgical spirit.
Replace and lubricate shaft seals.
Undo vane nuts and bolts (if fitted) and remove old expanders
and seals from vane.  Take care not to damage side plates.
Clean vane.Some later models use nuts on one side of vane
with bolts on other side.

REASSEMBLY VANE
Vane sub assembly with studs
Check studs are tight through vane and equal length each
side (if studs are fitted).  If not, apply Loctite to thread and
relocate correctly in vane.
Model 18: Apply SILASTIC 732 RTV sealant around bottom
of studs (to prevent air leakage through seal on vane stud
holes).
Fit new seal over studs after checking profile matches vane
profile.
Fit seal expander – the hole in it shaped like vane outline
shows    correct way round – teeth pointing away from vane.
Model 08 only: fit ‘0’ ring over studs on top of expanders.
Fit side plate over studs.
Fit new nuts to studs after applying Loctite medium strength
sealant to threads.
Tighten nuts to following torques:
01/01A 6 lbf.ins 0.07   m kg
02 6 lbf.ins 0.07   m kg
03 6 lbf.ins 0.07   m kg
05 8 lbf.ins 0.09   m kg
07 8 lbf.ins 0.09   m kg
08 20 lbf.ins 0.23   m kg
09 10 lbf.ins 0.12   m kg
10 20 lbf.ins 0.23   m kg
12 30 lbf.ins 0.35   m kg
14 30 lbf.ins 0.35   m kg
16 60 lbf.ins 0.69   m kg
18 60 lbf.ins 0.69   m kg

Vane sub assembly with hex head bolts
Check vane for any obvious defects and make sure it is free
of burrs, then place vane in cradle and place face down an a
bench or hold in a vice.
Push hex headed bolts with plain washer through side plate,
expander (teeth facing towards head of bolt) and seal (base
of seal away from bolt head).

ACTUATOR SEAL REPLACEMENT INSTRUCTIONS
1.

1.1

1.2
1.3

1.4

1.5
1.6

2.

2.1

2.2

2.3

2.4

2.5
2.6
2.7

2.8

2.9

2.10

2.11

2.12

2.13
2.14

2.15
2.16

3.
3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8
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Title: EL positioner option: Special characteristic to give butterfly 

valve control for linear valve flow vs. input signal

Upon request Kinetrol can supply a positioner fitted with a circuit that will provide an output characteristic to suit a

butterfly valve. By replacing the standard circuit (with 10 non-linear and one linear control response curves) by one

containing a microprocessor programmed with 10 different non-linear curves and one linear, the valve can be

controlled to give optimum flow control with a butterfly valve. 

In general the pressure drop across a valve will change as the valve opens, and this changes the flow/valve position

characteristic. The five solid line curves on the graph linearise the response for valve pressure drops which fall to a

range of values as the valve is opened fully, see below.

The values below are the pressure drop with the valve full open expressed as a percentage of the pressure drop with

the valve closed.

Curve -1 for 100% (this should be used to linearise a butterfly valve which is operating with a constant pressure drop)

Curve -2 for 30%

Curve -3 for 10%

Curve -4 for 3%

Curve -5 for 1%
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Example

A butterfly valve controlling the flow of a fluid with a 10% constant pressure drop, gives 50% of its fully open flow at

an angle of opening of roughly 40 degrees. We would thus reccommend the user set the control response to

curve -3, here 12mA (half signal) would open the valve to 40 degrees to allow 50% flow rate. The user can select one

of the eleven pre-programmed curves by going into SETUP mode (see TD 76 section 4.13).



Installation, Operation & Maintenance Instructions

3-Stop Positioner 

ISSUE

B 10/02/04 Trading Estate, Farnham, Surrey. England.
DOC NO. TD 132

Page 1 of 2

Power Connections - Double Acting Models

 1 Mid Position - Live (AC) or   +   (24VDC)

 2 Supply - Neutral (AC) or   -   (24VDC)

(3 Solenoid 1 - Neutral or   -  )

(4 Solenoid 2 - Neutral or   -  )

 5 End Position, Rising Signal - Live or  +

(6 Solenoid 1 - Live or  +  )

 7 End Position, Falling Signal - Live or  +  

(8 Solenoid 2 - Live or  +  )

Power Connections - Spring Return Models

 

1  Mid Position - Live (AC) or   +   (24VDC)

 2 Supply - Neutral (AC) or   -   (24VDC)

(3 Solenoid 1 - Neutral or   -  )

(4 Solenoid 2 - Neutral or   -  )

 5 End Position, Air Stroke - Live or  +

(6 Solenoid 1 - Live or  +  )

 7 End Position, Air Stroke - Live or  +  

(8 Solenoid 2 - Live or  +  )

Terminals in brackets are used for wiring to solenoids only.

Ground

SOLENOID B

SOLENOID A

SOLENOID ORIENTATION

fig 1.

fig 2.

See sales literature for order codes and dimensions of box, plus typical user 
wiring arrangements.

To optimise positioning performance, set deadband pot to minimum 
(actuator will oscillate), then increase until oscillation ceases. If this is not 
stable, then slow down travel speed with flow regulators.

Flow regulator/silencer kits available for all models. (See sales literature).

4-20mA signal sources must be floating relative to power supply.

Setpoint Types - Terminal and Jumper Configuration

Jumper shown thus:       Jumpers  Terminals

1 - On-board Setpoint Pot:

2 - User's external Setpoint Point:

     (Minimum 2K, Maximum 20K)

3 - User's External 4-20mA Signal:

     (Must be floating relative to power

      supply)

J3

J3

J3

J2

J2

J2

J1

J1

J1

Not
Connected

9 10 11

9 10 11

NC
- +

fig 5.

Double Acting/Spring Return
Selection

Double
Acting

J3 J2

J1

J3 J2

J1Spring
Return

Supply Fuse

1  2  3  4  5  6  7  8  9 10 11

12 13 14

Deadband 

Pot

Range

Pot

Angle Retransmit 

Socket Feed back Pot Terminals

Balance Pot

(factory set)

Angle 

Feedback 

Pot

Position

Set PotJ1

J2J3

Power and Solenoid

Terminals
External Signal

Terminals

Ground

terminal

Zero

Pot

AIR CONNECTIONS:

ISO/DIN - G 1/8

ANSI - 1/8 NSP

Double Acting

CLOCKWISE EXHAUST

AIR IN

ANTI-CLOCKWISE 

 EXHAUST

ANTICLOCKWISE

SPRING RETURN

(-130)

AIR IN

EXHAUST

CLOCKWISE

SPRING RETURN

(-120)

AIR IN

EXHAUST

MAX SUPPLY PRESSURE 5.5 BAR or 80psi

fig 7.

IMPORTANT - CASE MUST BE GROUNDED

When terminal 1 is live (ie. when actuator is switched to mid position). Terminals 5 and 7 

must be disconnected both from the supply and from each other. 

Actuator Type  Terminal number to which connected

& movement on Solenoid A  Solenoid B  Feedback Potentiometer

Rising signal           Brown         Blue           Brown         Blue            Red         Green         Yellow

D/A  ACW                    8               3                 6                 4                12              13              14

D/A  CW                      6               3                 8                 4                12              14              13

S/R  ACW (120)          6               3                 8                 4                12              13              14                 

S/R  CW   (130)          8               3                 6                 4                12              14              13

fig 3.

INTERNAL CONNECTIONS - USE THESE TO CONVERT

fig 4.

ACCESS TO OPTIONAL LIMIT SWITCHES

Undo four 

screws

at corners

Striker

Circuit Lifts Off

Limit Switch

coupling 

retained

by grub screw

fig 6.
Limit Switches

Positioner

1 2 3 4 5 6 7 8 9 10 11

12 13 14 

Maintain orientation of 

spring coupling on pot shaft 

relative to actuator square, 

so that it is correct when 

circuit is put back.



D/A Fail-Free

Solenoids shown without

plugs for clarity

D/A Fail-Down

Solenoids shown without

plugs for clarity

Installation, Operation & Maintenance Instructions

3-Stop Positioner 

These instructions describe how to convert a standard double acting 3-stop positioner (which fails in last position when 

electrical power is disconnected but air pressure remains) to give fail down function when electrical power is disconnected but 

air pressure remains. (“Fail Down” means that the actuator moves to the low signal position on loss of power - ie. for a 

standard unit as supplied with anti-clockwise movement on rising signal, the unit will move to clockwise end of its travel on 

loss of power). 

Conversion to give clockwise movement on loss of power

1 - Detach solenoid B (refer to figure 2) din plug from valve and detach valve from its mounting by undoing the two

     M4 screws at its diagonally opposite corners which do not contain "tell-tale" paint.

2 - Rotate Solenoid B 180°, and reattach to the mounting by replacing the M4 screws.

3 - Rotate the inner part of din plug by 180° and reattach to plug and then reconnect to solenoid.

4 - Change over jumper 3 (refer to figure 5) on the circuit board from DA to SR end of its connector.

5 - Stick self adhesive label (supplied with your fail down 3-stop), with SR user connection information to inside of

      lid in place of DA label. 

Conversion to anti-clockwise movement

1 - Carry out the procedure listed above, only do so for solenoid A instead of Solenoid B.

2 - Swap over the terminals for the brown wires from solenoids A and B; after this procedure, the brown wire from

      solenoid A should connect to terminal 6, and that from solenoid B to terminal 8 (refer to figure 8).

3 - Swap over the terminals for the green and yellow wires from the feedback potentiometer; after this procedure,

      the yellow wire should connect to terminal 13, and the green to terminal 14 (refer to figure 8).

4 - After air and power have been connected, it will be necessary to rotate the body of the feedback potentiometer

      to range in the positioner correctly. This is most easily done if the internal mid-position preset pot was adjusted 

      to 45 degrees before the conversion started - then the resetting procedure can be done simply by loosening 

      the feedback pot clamps and rotating it until the positioner (switched to its mid position) moves the actuator to 

      to the 45 degree position.  

WARNING

Disconnect electrical power and air before starting conversion procedure

Note: After Conversion, user connections must be as for spring return units, not 

as for the original double acting configuration. See the self adhesive label 

attached for terminal details. 
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CONVERSION OF D/A FAIL FREE TO FAIL DOWN.



Instructions For Installing Angle Retransmit 
Module Into 3-Stop Positioner 

 
 
Installation: 
1. Disconnect all power from 3-Stop positioner and remove cover. 
2. Remove two existing control circuit mounting screws as shown above. 
3. Plug angle retransmit module into existing control circuit angle retransmit socket. 
4. Screw angle retransmit module into 3-stop box using two existing circuit mounting screws that were removed in 

step two.  Retransmit module mounts partly on top of existing circuit. 
5. Assure angle retransmit jumper configuration is set to your choice of either 4-20mA or 1-5vDC feedback.  The 

angle retransmit circuit board has both of these setting options printed on it next to the jumper. 
6. Connect your positive and negative feedback wires to angle retransmit terminal block.  The angle retransmit circuit 

is powered by the existing control circuit - it is not loop powered. 
7. Reconnect all power to 3-Stop positioner. 
8. The angle retransmit circuit reads the same angle transducing potentiometer as the positioner circuit. 
 
Calibration: 
1. If you purchased the angle retransmit circuit option from the factory, it will be set to give a linearly proportional 

4-20mA output in response to the 0-90 degree position of the actuator. 
2. If you have just installed the angle retransmit module, then it will be necessary to adjust the zero and span pots on 

this circuit only. 
3. First, set the zero pot to give 4mA (or 1vDC depending on the jumper setting) output when the actuator is at 0 

degrees. 
4. Second, set the span pot to give 20mA (or 5vDC depending on the jumper setting) output when the actuator is at 

90 degrees. 
5. The zero and span pot adjustments are interactive, therefore, more than one cycle of adjustments may be required 

to achieve desired accuracy. 
6. For other 3-Stop positioner calibration or adjustment procedures, see Kinetrol’s technical data document “TD42.” 
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Instructions for Installing SP931 (Limit Switches) into EL Positioner 
 
 
I.  Parts included in SP931: 

 
 
    QTY 

 
  DESCRIPTION 

 
       2 

 
V3 limit switch, ref. no. 83161, CSA & UL approved 

 
       1 

 
Limit switch cover (red plastic) 

 
       1 

 
Limit switch striker (cam) complete with M3 x 4 slot head screw + clamp nut 

 
       1 

 
Bearing ring (cam spacer) 

 
       2 

 
Terminal block 3/3 

 
       1 

 
Limit switch spacer (thin white plastic w/ 2 holes) 

 
       4 

 
M3 s/s nut 

 
       4 

 
M3 x 25 s/s slot head screws 

 
II. Installation: 
 
1.  Remove cover of EL positioner 
2.  Remove 5 screws which secure "Carrier Plate" (see Drawing A for screw location). 
3.  Remove Carrier Plate (see Drawing B for identification) complete with shaft by pulling upward by 
shaft.  IMPORTANT: Carrier plate and shaft should remain together.   PLEASE insure shaft and carrier 
plate remain in proper orientation as shown in Drawing B.  As you will see in Drawing C, Carrier Plate 
and shaft are attached to each other by a s/s spring loaded shaft.  If proper care is not taken, strap may 
break. 
4.  Once Carrier Plate is removed, install switches as follows (shown in Drawing D): 
a)  Switches shall be stacked on top of each other with white plastic spacer positioned between the 
switches (black part of switch facing upward).  Red plastic switch cover shall be positioned on top of 
switches and 2 x  M3 screws shall be threaded through the switch assembly. 
b)  The switch assembly shall be positioned on carrier plate into 2 x holes indicated on Drawing B. 
c)  Thread 2 x M3 nuts on bottom side of Carrier Plate. 
d)  Guide limit switch wires through hole on Carrier Plate shown on Drawing B. 
5. Install terminal blocks as follows (shown in Drawing D): 
a)  Push M3 screws through center of terminal blocks.  
b)  Position terminal blocks as shown in Drawing  D.   
c)  Route limit switch wiring along bottom side of Carrier Plate and terminate wires into terminal strips 
as indicated on Drawing D. 
d)  Secure terminal strips to Carrier Plate with M3 nuts. 



6.  Reinstall Carrier Plate into EL housing with 5 screws. 
7.  Install Bearing Ring (cam spacer) over shaft. 
8.  Install remaining Limit Switch Striker (cam) on shaft and tighten. 



KINETROL USA, Inc.

SR to Act Pos to Act LS to Act KE Gear to Act LK to Act

OMO - - - -
Qty4  M3 x 5

Hex Head Capscrew

019
Qty4  8 - 32 x 1/4

Slotted Flat Head Screw - - -
Qty4  8 - 32 UNC x 1/4

Hex Head Capscrew

029
Qty4  8 - 32 x 1/4

Slotted Flat Head Screw - - -
Qty4  8 - 32 UNC x 1/4

Hex Head Capscrew

039
Qty4  10 - 24 UNC x 3/8
Slotted Flat Head Screw

- - -
Qty4  10 - 24 UNC x 3/8

Hex Head Capscrew

059
Qty6  10 - 24 UNC x 3/8
Slotted Flat Head Screw

Qty6  10 - 24 UNC x 3/8
Socket Head Capscrew

Qty6  10-24 UNC x 3/8
Slotted Flat Head Screw

-
Qty6  10 - 24 UNC x 3/8

Hex Head Capscrew

079
Qty4  5/16 - 18 x 3/4

Slotted Flat Head Screw
Qty2  5/16 - 18 x 3/4

Socket Head Capscrew
Qty2  5/16 - 18 x 3/4

Slotted Flat Head Screw
Qty4  5/16 - 18 x 3/4
Hex Head Capscrew

Qty4  5/16 - 18 x 3/4
Hex Head Capscrew

089
Qty4  5/16 - 18 x 3/4

Slotted Flat Head Screw
Qty2  5/16 - 18 x 3/4

Socket Head Capscrew
Qty2  5/16 - 18 x 3/4

Slotted Flat Head Screw
Qty4  5/16 - 18 x 3/4
Hex Head Capscrew

Qty4  5/16 - 18 x 3/4
Hex Head Capscrew

099
Qty4  3/8 - 16 x 3/4

Slotted Flat Head Screw
Qty2  5/16 - 18 x 3/4

Socket Head Capscrew
Qty2  3/8 - 16 x 3/4

Slotted Flat Head Screw
Qty4  3/8 - 16 x 3/4
Hex Head Capscrew

Qty4  3/8 - 16 x 3/4
Hex Head Capscrew

109
Qty4  3/8 - 16 x 3/4

Slotted Flat Head Screw
Qty2  5/16 - 18 x 3/4

Socket Head Capscrew
Qty2  3/8 - 16 x 3/4

Slotted Flat Head Screw
Qty4  3/8 - 16 x 3/4
Hex Head Capscrew

Qty4  3/8 - 16 x 3/4
Hex Head Capscrew

129
Qty4  1/2 - 13 x 1-1/4

Flat Socket Head Capscrew
Qty2  M8 - 1.25 x 20

Metric Socket Head Capscrew
Qty2  1/2 - 13 x 1

Slotted Flat Head Screw
Qty4  1/2 - 13 x 1-1/4
Hex Head Capscrew

Qty4  1/2 - 13 x 1-1/4
Hex Head Capscrew

149
Qty4  5/8 - 11 x 1-1/4

Flat Socket Head Capscrew
Qty2  M8 - 1.25 x 20

Metric Socket Head Capscrew
Qty2  5/8 - 11 x 1

Slotted Flat Head Screw
Qty4  5/8 - 11 x 1-1/4
Hex Head Capscrew

Qty4  5/8 - 11 x 1-1/4
Hex Head Capscrew

169
Qty4  7/8 - 9 x 1-1/2
Hex Head Capscrew

- - *  Qty4  7/8 - 9 x 1-1/2
Hex Head Capscrew

Qty4  7/8 - 9 x 1-1/2
Hex Head Capscrew

189
Qty4  1-1/8 - 7 x 2-1/2
Hex Head Capscrew

- - *  Qty4  1-1/8 - 7 x 2-1/2
Hex Head Capscrew

Qty4  1-1/8 - 7 x 2-1/2
Hex Head Capscrew

209
Qty4  1-1/8 - 7 x 2-1/2
Hex Head Capscrew

- - *  Qty4  1-1/8 - 7 x 2-1/2
Hex Head Capscrew

Qty4  1-1/8 - 7 x 2-1/2
Hex Head Capscrew

309
Qty4  1-1/8 - 7 x 2-1/2
Hex Head Capscrew

- - *  Qty4  1-1/8 - 7 x 2-1/2
Hex Head Capscrew

Qty4  1-1/8 - 7 x 2-1/2
Hex Head Capscrew

Slotted Flat Head Screw Socket Head Capscrew Flat Socket Head Capscrew Hex Head Capscrew

All bolts must be grade 8 carbon steel or 304-316 stainless steel.
*Note:  Requires bolts with heads milled to a maximum thickness of 5/16".

Description of Bolts for Items Mounted to Kinetrol Actuators - Universal Coarse Thread (UNC)
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KINETROL USA
Spring Tension Adjustment for Non-Modulating SR Actuators

Spring Model 
size?

 07 or 09
Gear Adjuster

02, 03, 05, 07, 
09, 10, 12 or 14

Spring must be mounted 
on Actuator.

Mark position of spring top 
half & baseplate (below 

flange worm ring).
Attach air line thru closed regulator to 

air side of actuator.

Spring must be mounted on Actuator. 
Fix Actuator output shaft in soft jawed 

vice.

Open regulator slowly until vane is at 
mid travel (45 deg.).

Place Keeper Plate over square shaft 
on top of Spring.

Slacken lock nuts/screws 
protruding from worm 
housing in flange ring.

Adjust air up/down until nearest 
alignment of Keeper Plate and Spring 

screw holes.

Spring clockwise or counter 
clockwise?

CLOCKWISE COUNTER
CLOCKWISE

Socket is in left hand 
end of worn housing.

Socket is in right hand end 
of worm housing.

Insert Allen key into 
socket.

Fit & tighten screws securing Keeper 
Plate to Spring.

Shut off air.  Mark positions of Spring 
to half & baseplate.

Turn clockwise to increase 
tension or counter clockwise to 

reduce tension.

Each 45 deg. angular change 
of marks will change setting 
by approx. 10 psi. form start 

setting.

CAUTION:   Setting Must Not 
be changed beyond limits of 

model catalogue setting.

Else spring will be 
damaged.

TEST FOR CORRECT 
SETTING.

When setting completed 
tighten lock screw/nuts to 

lock worm.

Remove Screws in Spring case 
flange.  On 14-4900 only bottom 
flange applies.

Increase or 
Reduce tension?

Increase tension 
between catalog 

min./max.

Reduce tension 
between catalog 

max./min.

Detach air line 
from air side.

Increase air pressure to drive 
vane to end of air stroke taking 

Spring top with it.

Move actuator case & spring 
baseplate manually so vane is 

at end of Spring stroke.

Mark on Spring top will 
now be 45 deg. From 
mark on baseplate.
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KINETROL USA
Spring Tension Adjustment for Non-Modulating SR Actuators

Attach air line to actuator air 
side thru closed regulator

Ensure Keeper Plate NOT 
fixed to Spring top.

Slowly open air until vane 
makes initial movement. 

Note air pressure.

If pressure = 50%(+/-5%) of 
air setting required then 
Spring tension is OK.

E.G. required setting = 70 psi.  
Pressure noted = 33/37 psi. 

Tension is OK

Pressure <33 psi = Tension 
low.  Pressure >37 psi = 

Tension high.

If tension high or low repeat 
adjustment process for 

model concerned.

Smallest Incremental steps 
for Models 02, 03, 05, 07, 
09, 10, 12 & 14-4900 are 
15 deg. = approx. 3 psi.

Smallest Incremental steps 
for Model 14 is 10 deg. = 

approx. 2 psi.

Models 07 & 09 with 
worm drive do not 
have steps but 15 
deg. Is smallest 
practical change.

Reduce air or move actuator 
case to nearest alignment of 

Spring flange holes.

Mark on Spring top will now 
be 45 deg. From mark on 

baseplate.

Move actuator case to 
nearest alignment of Spring 

flange holes.

Fit & tighten screws/nuts in 
Spring case flange.

Increase air to relieve tension of 
Spring square shaft in Keeper 

Plate.

Attach air line to actuator 
air side with regulator 

closed.
Remove screws fixing 

Keeper Plate to Spring case 
top.

Fit & tighten screws/nuts in 
Spring case flange.

Increase air to relieve tension 
of Spring square shaft in 

Keeper Plate.

Shut off air.  Spring will drive 
vane to end of Spring stroke.

Remove screws fixing 
Keeper Plate to Spring case 

top.

45 Deg. Angular change will 
reduce setting by approx. 10 
psi (ex. From 80 to 70 psi).

Shut off air.  Spring will drive 
vane to end of Spring stroke.

45 Deg. Angular change will 
have increased setting by 

approx. 10 psi (ex. From 50 to 
60 psi).

Increase 
tension 
more?

Reduce 
tension 
more?

YESNO

NO YES
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KINETROL USA, Inc.
Positioner Fail-Mode Options

Loss of 
Air Only

Loss of 
Signal Only

Loss of 
Air & 

Signal
Fail 

Code NEMA Type IV (Weatherproof):
3-15 or 0-30psig Input Control Signal:

Free Low Free 10 AP pneumatic positioner (direct or discrete mount versions)
Hold Low Hold 20 AP pneumatic positioner (discrete mount version only) + air pressure sensing lock-up valves between positioner and actuator

4-20mA Input Control Signal:
Free Low Free 30 AP pneumatic positioner + I/P transducer
Free Hold Free 35 AP pneumatic positioner + loop-powered input current sensing lock-up I/P transducer

Hold Low Hold 40 AP pneumatic positioner (discrete mount version only) + I/P transducer + air pressure sensing lock-up valves between positioner and actuator

Hold Hold Hold 50
AP pneumatic positioner (discrete mount version only) + loop-powered input current sensing lock-up I/P transducer + air pressure sensing lock-
up valves between positioner and actuator

Free
Choice of 

Low or High
Free 60 EL electro-pneumatic digital positioner

Hold
Choice of 

Low or High
Hold 70 EL electro-pneumatic digital positioner (discrete mount version only) + air pressure sensing lock-up valves between positioner and actuator

NEMA Type IV & VII (Weatherproof & Explosionproof):
3-15 or 0-30psig Input Control Signal:

Free Low Free 80 AP pneumatic positioner (direct or discrete mount versions)
Hold Low Hold 90 AP pneumatic positioner (discrete mount version only) + air pressure sensing lock-up valves between positioner and actuator

4-20mA Input Control Signal:
Free Low Free 100 AP pneumatic positioner + I/P transducer

Hold Low Hold 110 AP pneumatic positioner (discrete mount version only) + I/P transducer + air pressure sensing lock-up valves between positioner and actuator

Fail Mode

Notes:
1.     To fail “Low” or “High” means the positioner would drive the actuator to its’ mechanical travel stop in either the low or high input control signal direction.
2.     If fail-hold on loss of air is required, the actuator must be sized to produce proper torque output at the trip valve’s low-pressure trip set point.
3.     If fail-hold on loss of signal is required, the signal must be lost suddenly rather than slowly for the unit to fail-hold properly.  A slow drifting signal loss
        would cause the positioner to slowly close or open the actuator.
4.     Air supply pressure should be in the range of 50 to 100psig for the positioners to operate correctly.
5.     Please specify travel rotation, if other than 90 degrees, when using “AP” positioners for proper cam selection.  This is not a requirement for “EL”
        positioners as they are digitally controlled and do not have a cam.

20030724GM Positioner Fail Mode Options.xls
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Air Quality 
 
 
 

The air quality for Kinetrol actuators can be defined with reference to International 
Standard ISO 8573.1, which gives quality class numbers for dirt, water and oil content (see table 
below). 
 

General purpose compressed air is said to conform to classes 2.3.3 for these three 
materials (i.e. class 2 for dirt, 3 for water, 3 for oil) - this means it should be filtered to remove 
particles greater than 1 micron in size, with water content at pressure dewpoint -20C at 7 Bar 
gauge, and oil content (including vapor) of less than 1 mg. per cubic meter.  We believe that 1 
micron filtration is seldom necessary; 40 micron filtration for non-modulating applications and 5 
micron filtration for modulating applications is usually adequate.  Higher oil content on its own 
will not result in any serious problems in on/off actuators.  Water content is usually only 
intermittently high - if it remains high continuously, or if it carries a load of corrosion products 
from the piping, then serious damage can be done. 
 
 

 
QUALITY 

CLASS 

 
DIRT 

Particle size 
in Micron 

 
WATER 

Pressure Dewpoint 
deg. C (ppm. vol.) 

at 7 bar gauge 

 
OIL 

(Including 
vapor) 
mg/m3 

 
1 

 
0.1 

 
-70(.3) 

 
0.01 

 
2 

 
1 

 
-40(16) 

 
0.1 

 
3 

 
5 

 
-20(128) 

 
1 

 
4 

 
40 

 
+3(940) 

 
5 

 
5 

 
- 

 
+7(1240) 

 
25 

 
6 

 
- 

 
+10(1500) 

 
- 
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