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PY SERIES HIGH OPERATING TEMPERATURE DISPLACEMENT TRANSDUCER 
 
 

1. INTRODUCTION 
 

This series of non-contacting displacement transducers is available in three 
different measuring ranges and these ranges are available in two different 
operating temperature ranges. 

 

The PYxxx2 range has an operating temperature range -220C to +220 and the 

PYxxx6 range is -220C to +600C. 
 

The PY transducer is available as a dual coil (half-bridge) version or a single coil 
version.  The dual coil is generally the most useful.  The single coil is used 
generally in pairs for special applications. 

 
For dimensional and other details refer to the drawing D9355. 
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2. DETAILS OF MI CABLE 

 

2.1 The MI cable is insulated with magnesium oxide (MgO) which is hygroscopic.  To 
 function correctly the cable should remain sealed at all times.  Any ingress of 
 moisture will lower the insulation resistance.  The standard cold seal provides a 
 sealed connection from the MI cable cores to the flexible PVC insulated 
 conductors. 
 
 The temperature rating of the cold seal is 105°C. 

 
A 2m length of cable is fitted as standard. Lengths of up to 50m may be 
specified when ordering. 

 

 

2.2 Specification of MI Cable used on High Temperature (600°C) PYxxx6 

Transducers 

 

Sheath Material AISI 316L Chromium Nickel 
Titanium Stabilised Steel 

Sheath Thickness 0.33mm 

Sheath Diameter 3.00mm ± 0.03mm 

Number of Conductors 4 

Conductor Material Nickel 

Nominal resistance per conductor per metre 0.99 ohms ± 15% 

Nominal capacitance per conductor per metre 135pF ± 20% 

Insulation Magnesium Oxide 

Maximum Cable Operating Temperature 800°C 

Maximum External Pressure In excess of 45000 psig 

 

 

2.3 Specification of MI Cable used on High Temperature (220°C) PYxxx2 

Transducers 

 

Sheath Material AISI 321 Chromium Nickel 
Titanium Stabilised Steel 

Sheath Thickness 0.33mm 

Sheath Diameter 3.00mm ± 0.03mm 

Number of Conductors 4 

Conductor Material Oxygen free copper 

Nominal resistance per conductor per metre 0.19 ohms ± 15% 

Nominal capacitance per conductor per metre 135pF ± 20% 

Insulation Magnesium Oxide 

Maximum Cable Operating Temperature 600°C 

Maximum External Pressure In excess of 45000 psig 
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3. HANDLING PRECAUTIONS 
 
3.1 Do not bend the cable excessively.  Especially avoid bending the cable near the 

end termination.  (Refer to sub-section 4.4 below.) 
 

3.2 Ensure the cold seal junction and connecting wires are not heated above 105C. 
 
 

4. INSTALLATION 
 
4.1 Mount the transducer by clamping the body or using the step made by the larger 

diameter "flange" to be held by a retaining ring. 
 
4.2 The material of the clamp and other metal within 15mm distance of the front 

area of the transducer should be made from non-magnetic ferrous material, e.g. 
a 300 grade of stainless steel. 

 
4.3 For applications where the PY is to be mounted inside a sealed pressurised 

enclosure, a compression gland can be supplied, fitted to the MI cable between 
the transducer and cold seal.  Refer to drawing D12470. 

 
4.4 The MI cable can be bent, typically to a bending radius of 36mm which can be 

reduced to 12mm provided bending is effected over a mandrel in one set and 
without re-straightening. 

 
4.5 The effect of cable length variation is not significant, e.g. an increase in cable 

length, from PY to instrument, from 2m to 10m produces no measurable change 
in output signal.  We can supply transducers fitted with up to 75m of M.I. cable. 

 
4.6 Magnetic material (e.g. steel) within 8mm of the PY case typically can change 

the sensitivity by 5%. 
 

Magnetic material more than 15mm from the PY has a negligible effect. 
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5. ELECTRICAL CONNECTIONS 
 
 5.1 
 
 
 
 
 
 
 
 
 
 
 
5.2 The transducer can be energised by constant voltage or constant current (10mA) 

at a frequency of 2.4 to 5.0 kHz. 
 

When used with the 615 instrument, the bridge is completed within the 
instrument. 
 
 

6.0 CALIBRATION 
 

The PY transducer has a non-linear output signal against displacement, 
approximately equal to1/x, where x is the gap. 

  
 
 
 
 
 
 
 
 
 

To provide a usable linear signal our 615 instrument has a special linearisation 
circuit to give an output of 0 to 10 volts or 4-20mA for a gap of zero to full scale. 

 
A transducer can be supplied by us pre-calibrated with the 615 instrument.  This 
calibration can be carried out at a specific elevated temperature. 

 
The 615 has graduated ZERO and SPAN dial and the calibration can be carried 
out at various different temperatures and the appropriate dial settings for those 
given. 

 
The E725 monitor has provision for multipoint linearisation which can typically 
give non-linearities of better than 0.5% with PY transducers. 
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7. OPERATION 
 

7.1 Target 
The target range should cover the front face area of the transducer used, e.g. on 
a PY256C, the target size should be at least 25mm in diameter. 

 
The target thickness and size can affect the transducer sensitivity by a few 
percent.  For example, on a PY106C with a target diameter of 12mm the 
sensitivity increases by typically 4% for an increase in thickness from 3mm to 
6mm. 

 
With 6mm thick targets, the sensitivity can increase by typically 3% for an 
increase in target diameter from 12mm to 25mm. 

 
The ideal target material is magnetic, e.g. a 400 grade of stainless steel, mild 
steel, cast iron, etc. 

 
Non-magnetic targets can be used but will give a de-graded temperature 
stability.  In some cases the non-magnetic target can have a 0.25mm wafer of 
magnetic stainless steel (or similar) applied to the surface to enable more stable 
measurements to be made.  Consult our Technical Sales Department on specific 
application details. 

 

7.2 Target Movement 
The dynamic response is a function of the excitation frequency and the 
bandwidth of the associated amplifier. 

 
The R.D.P. linearised output has a bandwidth of 160Hz flat, equating to an 
approximate linear movement of zero to full scale gap in 3ms. 

 

7.3 Cable Length 
The cable length can be varied by up to 40m with no or little effect on the 
measured signal. 

 

7.4 Measuring System Configurations 
Refer to the Technical Manual (CD2013) on our 615 instrument. 
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8. ENVIRONMENT 
 

8.1 Temperature 

The `2' version PY has a working temperature range of -220C (-365F) to 

+220C (+390F). 
 

The `6' version PY has a working temperature range of -220C (365F) to 

+600C (+1110F). 
 

In each case the survival temperature is considerably higher. 
 

8.2 Radiation 
The PYs can withstand nuclear radiation to a total dosage of:- 

 
`2' version PY :     100 Mega Rads 
`6' version PY : 100,000 Mega Rads 

 

8.3 Medium 
These units will work in many different media including water, oil, etc. at 
pressures up to 200 bar (3000 psi). 

 
 

9. MAINTENANCE AND INSPECTION 
 

9.1 The transducer is a fully welded, sealed construction and should not require 
maintenance. 

 

9.2 Ensure the cable is correctly installed with no sharp bends.  (See Section 4.4). 
 

9.3 If the transducer becomes suspect, insulation resistance and continuity (loop) 
resistance checks can be made.  Figures for these are on the Calibration Sheet 
provided with each transducer. 

 
Note that the insulation resistance will fall to a low value when the temperature is 

high, e.g. 100k ohm at 600C or 100M ohm at 220C for the lower temperature 
version. 

 


