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Important notices

IMPORTANT NOTICES

All statements, technical information, and recommendations in this document which relate to the products supplied 
by Meggitt vibro-meter® (Meggitt SA) are based on information believed to be reliable, but unless otherwise 

expressly agreed in writing with Meggitt SA the accuracy or completeness of such data is not guaranteed. Before 
using this product, you must evaluate it and determine if it is suitable for your intended application. You should also 

check our website at www.meggittsensing.com/energy for any updates to data sheets, Ex certificates, product 
drawings, user manuals, service bulletins and/or other instructions affecting the product.

Unless otherwise expressly agreed in writing with Meggitt SA, you assume all risks and liability associated with use 
of the product. Meggitt SA takes no responsibility for any statements related to the product which are not contained 

in a current English language Meggitt SA publication, nor for any statements contained in extracts, summaries, 
translations or any other documents not authored and produced by Meggitt SA.

The certifications and warranties applicable to the products supplied by Meggitt SA are valid only for new products 
purchased directly from Meggitt SA or from an authorised distributor of Meggitt SA.
Meggitt SA reserves the right to alter any part of this publication without prior notice.

EXPORT CONTROL

The information contained in this document may be subject to export control regulations of the European 
Community, USA or other countries. Each recipient of this document is responsible for ensuring that the transfer or 
use of any information contained in this document complies with all relevant export control regulations. ECN N/A.

COPYRIGHT

Copyright© 2021-2022 Meggitt SA

All rights reserved.

Published and printed by Meggitt SA in Fribourg, Switzerland.

The names of actual companies and products mentioned 
herein may be the trademarks of their respective owners.

The information contained in this document is subject to change without notice. 
This information shall not be used, duplicated or disclosed, in whole or in part, 
without the express written permission of Meggitt SA (Meggitt vibro-meter®).

http://www.meggittsensing.com/energy
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Document reference MAPROX9xx/E INSTALLATION MANUAL
Edition 4 - May 2022 Proximity measurement chains using TQ9xx proximity sensors

v

About this manual
PREFACE

PREFACE

About this manual
This manual describes how to install proximity measurement chains using TQ9xx proximity
sensors (transducers) with IQS900 signal conditioners, from Meggitt’s vibro-meter® product
line.
It also describes the general use of these TQ9xx-based proximity measurement chains.

About Meggitt and vibro-meter®

Meggitt PLC is a global engineering group, headquartered in the UK, specialising in the
design and manufacture of high-performance components and systems for aerospace and
energy markets.
The Meggitt facility in Fribourg, Switzerland, operates as the legal entity Meggitt SA (formerly
Vibro-Meter SA). Vibro-meter® is a product line of Meggitt that applies our core sensing and
monitoring technologies to power generation, oil & gas and other industrial markets.
Meggitt SA produces a wide range of vibration, dynamic pressure, proximity, air-gap and
other sensors capable of operation in extreme environments, electronic monitoring and
protection systems, and innovative software for aerospace and land-based turbomachinery.

Vibro-Meter® products and solutions have been at the forefront of sensing and monitoring for
more than 65 years and help keep machinery and equipment working safely, reliably and
efficiently. This includes the TQ9xx-based proximity measurement chains produced for the
Meggitt vibro-meter® product line.

To learn more about Meggitt Switzerland, our proud tradition of innovation and excellence,
and our solutions for energy markets and applications, visit the
www.meggittsensing.com/energy website.

Who should use this manual?
The manual is intended for use by qualified personnel, such as mechanical and electrical
fitters, and operators of monitoring/control systems.

NOTE: Personnel involved in the installation, operation and maintenance of
Meggitt vibro-meter® equipment are assumed to have the necessary technical
training in electronics and/or mechanical engineering (professional
certificate/diploma, or equivalent) to enable them to install, operate and/or maintain
the equipment correctly and safely.

http://www.meggittsensing.com/energy
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Adhere to the instructions!
PREFACE

Adhere to the instructions!
The procedures described in this manual should be strictly adhered to in order to ensure that
TQ9xx proximity sensors and their associated equipment are properly installed. This ensures
that measurement signals are reliable and systems function as intended.
The user should adhere to general safety procedures as well as general and specific machine
constructor guidelines and instructions.

Limitations of this document
Not all mounting and connecting possibilities are described in this manual. Nevertheless,
several specific configurations are described in detail. These can often be adapted to specific
applications (contact your local Meggitt representative or Meggitt SA for further information).

Related documentation
Further information on products can be found in their corresponding data sheets, which are
available from our website at www.meggittsensing.com/energy or can be obtained from your
local Meggitt representative.
Operators of safety-related systems using TQ9xx-based proximity measurement chains
using an IQS900 signal conditioner with diagnostics should also refer to the following
document:
• TQxxx proximity measurement chains using an IQS900 signal conditioner safety manual 

(document reference MAIQS900-FS/E).

NOTE: To ensure that the latest version of documentation is being used, visit the
Meggitt vibro-meter® Energy website at www.meggittsensing.com/energy and
check for any updates. Alternatively, contact your local Meggitt representative.

USE OF AN IQS900 SIGNAL CONDITIONER IN A SAFETY-RELATED APPLICATION
ASSUMES THAT THE INSTRUCTIONS AND RECOMMENDATIONS IN THE
TQXXX PROXIMITY MEASUREMENT CHAINS USING AN IQS900 SIGNAL CONDITIONER
SAFETY MANUAL ARE IMPLEMENTED AS APPROPRIATE BY THE END USER.
FAILURE TO FOLLOW THE INSTRUCTIONS AND IMPLEMENT THE RECOMMENDATIONS IN
THE SAFETY MANUAL MIGHT RESULT IN INJURY TO THE OPERATOR AND/OR THIRD
PARTIES, AND/OR RESULT IN DAMAGE TO EQUIPMENT AND WILL INVALIDATE ANY
WARRANTY.

http://www.meggittsensing.com/energy
http://www.meggittsensing.com/energy
http://www.meggittsensing.com/energy
http://www.meggittsensing.com/energy
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Symbols and styles used in this manual
SAFETY

SAFETY

Symbols and styles used in this manual
The following symbols are used in this manual where appropriate:

NOTE: This is an example of the NOTE paragraph style. This draws the operator’s
attention to complementary information or advice relating to the subject being
treated.

The WARNING safety symbol
THIS INTRODUCES DIRECTIVES, PROCEDURES OR PRECAUTIONARY MEASURES WHICH
MUST BE EXECUTED OR FOLLOWED. FAILURE TO OBEY A WARNING MIGHT RESULT IN
INJURY TO THE OPERATOR AND/OR THIRD PARTIES, AND/OR RESULT IN DAMAGE TO
EQUIPMENT.

The CAUTION safety symbol
This draws the operator's attention to information, directives or procedures
which must be executed or followed. Failure to obey a caution can result in
damage to equipment.

The ELECTROSTATIC SENSITIVE DEVICE symbol
This indicates that the device or system being handled can be damaged by
electrostatic discharges. 
See Handling precautions for electrostatic sensitive devices on page xi for
further information.
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Important remarks on safety
SAFETY

Important remarks on safety

Every effort has been made to include specific safety-related procedures in this manual using
the symbols described above. However, operating personnel are expected to follow all
generally accepted safety procedures.
All personnel who are liable to install, operate and/or maintain the equipment described in this
manual should be trained in the correct safety procedures.
Meggitt does not accept any liability for injury or material damage caused by failure to obey
any safety-related instructions or due to any modification, transformation or repair carried out
on the equipment without written permission from Meggitt SA. Any modification,
transformation or repair carried out on the equipment without written permission from
Meggitt SA will invalidate any warranty.

FAILURE TO FOLLOW THE INSTRUCTIONS AND IMPLEMENT THE RECOMMENDATIONS IN
THIS MANUAL MIGHT RESULT IN INJURY TO THE OPERATOR AND/OR THIRD PARTIES,
AND/OR RESULT IN DAMAGE TO EQUIPMENT AND WILL INVALIDATE ANY WARRANTY.

Read this manual carefully and observe the safety instructions before
installing and using the equipment described.
By doing this, you will be aware of the potential hazards and be able to work
safely, ensuring your own protection and also that of the equipment.
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Equipment installed in potentially explosive atmospheres
SAFETY

Equipment installed in potentially explosive atmospheres 
THIS MANUAL COVERS EQUIPMENT THAT CAN BE USED IN POTENTIALLY EXPLOSIVE
ATMOSPHERES (HAZARDOUS AREAS), AS WELL AS EQUIPMENT THAT IS SUITABLE FOR
ORDINARY APPLICATIONS (NON-EXPLOSIVE ATMOSPHERES) ONLY.
TO ENSURE THAT THE EQUIPMENT CAN BE USED SAFELY IN POTENTIALLY EXPLOSIVE
ATMOSPHERES (EX ZONES), IT IS ESSENTIAL TO:
• VERIFY THAT IT HAS THE SPECIAL MARKING DESCRIBED IN THE EX CERTIFICATES

FOR THE PRODUCT.
• ADHERE TO THE CRITERIA DEFINED IN THE SAME EX CERTIFICATES.
AN “X” PLACED AFTER AN EX CERTIFICATE NUMBER IS USED TO INDICATE EQUIPMENT
THAT IS SUBJECT TO SPECIFIC CONDITIONS OF USE (SPECIAL CONDITIONS FOR SAFE
USE), WHICH ARE SPECIFIED IN THE CERTIFICATE. A “U” PLACED AFTER AN EX
CERTIFICATE NUMBER IS USED TO INDICATE COMPONENTS THAT ARE SUBJECT TO A
SCHEDULE OF LIMITATIONS, WHICH ARE SPECIFIED IN THE CERTIFICATE.
FOR FURTHER INFORMATION, SEE THE EX CERTIFICATES IN THE APPENDICES OF THIS
MANUAL. (THE EX CERTIFICATES ARE ALSO AVAILABLE FROM OUR WEBSITE AT
WWW.MEGGITTSENSING.COM/ENERGY)
AN IQS900 SIGNAL CONDITIONER WITH PROTECTION MODE “EX EC” OR A GSI127
GALVANIC SEPARATION UNIT WITH PROTECTION MODE “EX NA” LOCATED IN AN
EX ZONE 2 (HAZARDOUS AREA) MUST BE INSTALLED INSIDE AN ENCLOSURE WITH A
PROTECTION RATING OF AT LEAST IP54 (OR EQUIVALENT), WITH DUE CONSIDERATION
FOR THE MAXIMUM THERMAL DISSIPATION STATED IN THE CORRESPONDING
EX CERTIFICATES.
FOR AN IQS900 SIGNAL CONDITIONER LOCATED IN AN EX ZONE 2 IN NORTH AMERICA
(CCSAUS), THE FINAL ENCLOSURE IN WHICH THE IQS900 IS INSTALLED MUST HAVE
THE SPECIFIC CAUTION AND WARNING DESCRIBED IN THE CORRESPONDING
CCSAUS EX CERTIFICATE (REFER TO THE CCSAUS EX CERTIFICATE FOR FURTHER
INFORMATION).
SEE ALSO 9 MAINTENANCE AND TROUBLESHOOTING.

If a TQ9xx proximity sensor is to be used in a potentially explosive
atmosphere (hazardous area), then it is essential to use a version of the
proximity measurement chain that is intrinsically safe.
Accordingly, all “sensor-side” components such as proximity sensors,
signal conditioners, transmission cables, galvanic separation units, power
supplies and safety barrier units, junction boxes and probe adaptors are
available in Ex versions.

http://www.meggittsensing.com/energy
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Hot surfaces and the risk of burning
SAFETY

Hot surfaces and the risk of burning 

General handling precautions

Meggitt’s vibro-meter® proximity sensors are rugged devices which can withstand a certain
amount of careless handling. Nevertheless, certain precautions should be taken.

• Do not drop the sensor onto a hard surface or subject it to violent shocks.
• Protect the body/head of the sensor with plastic protective netting when it is being

handled, stored or transported. Remove this protection only when installing the sensor
or when inspecting or testing it.

• Check for dents when inspecting the sensor as this is a sign that it could have suffered
a physical shock by impact. This could have caused damage to components within the
sensor.

• Do not excessively bend the sensor cable or associated cables. Adhere to the minimum
bend radius quoted in the appropriate data sheet.

• When storing and using the equipment, adhere to the environmental specifications
(temperature, humidity) quoted in the appropriate data sheet.

• See also the Handling precautions for electrostatic sensitive devices on page xi.

HOT SURFACES CAN EXIST WITHIN AND ON A TQ9XX-BASED PROXIMITY
MEASUREMENT CHAIN.
DEPENDING ON THE AMBIENT OPERATING TEMPERATURE, AND THE INSTALLATION AND
COOLING OF A TQ9XX-BASED MEASUREMENT CHAIN, THE COMPONENTS CAN BECOME
HOT TO TOUCH AND THERE IS THE RISK OF BURNING WHEN HANDLING.
REGARD THE COMPONENTS OF A TQ9XX-BASED MEASUREMENT CHAIN AS HOT
SURFACES AND DO NOT TOUCH UNLESS COOL.
FAILURE TO FOLLOW THESE INSTRUCTIONS CAN RESULT IN INJURY.

Read the following recommendations carefully before handling TQ9xx
proximity sensors.
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Handling precautions for electrostatic sensitive devices
Certain devices used in electronic equipment can be damaged by electrostatic discharges
resulting from built-up static electricity. Because of this, special precautions must be taken to
minimize or eliminate the possibility of these electrostatic discharges occurring.

• Before handling electronic circuits, discharge the static electricity from your body by
touching and momentarily holding a grounded metal object (such as a pipe or cabinet).

• Avoid the build-up of static electricity on your body by not wearing synthetic clothing
material, as these tend to generate and store static electric charges. Cotton or cotton
blend materials are preferred because they do not store static electric charges.

• Do not handle electronic circuits unless it is absolutely necessary. Only hold modules by
their front panel handles.

• Do not touch printed circuit boards, their connectors or their components with conductive
devices or with your hands.

• Put the electronic circuit, printed circuit board or module containing electronic
components into an antistatic protective bag immediately after removing it from the
system rack.

Replacement parts and accessories 

For information on replacement parts and accessories:

• Visit the Meggitt vibro-meter® Energy website at www.meggittsensing.com/energy
• Contact your local Meggitt representative.

Read the following recommendations carefully before handling electronic
circuits, printed circuit boards or modules containing electronic
components.

Use only approved replacement parts and accessories.
Do not connect with incompatible products or accessories.
Only use replacement parts and accessories intended for use with
TQ9xx-based proximity measurement chains that have been approved by
Meggitt SA.
Using incompatible replacement parts and accessories could be
dangerous and may damage the equipment or result in injury.

http://www.meggittsensing.com/energy
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System description
INTRODUCTION TO TQ9XX-BASED PROXIMITY MEASUREMENT CHAINS

1 INTRODUCTION TO TQ9XX-BASED PROXIMITY 
MEASUREMENT CHAINS

1.1 System description
This chapter provides an overview of proximity measurement chains using TQ9xx proximity
sensors, from Meggitt’s vibro-meter® product line.
These proximity measurement chains use a non-contact measurement technique based on
the eddy current effect to measure the distance between a moving (vibrating) object and a
proximity sensor (transducer). In order to achieve this, proximity sensors are generally
mounted on non-vibrating surfaces. The proximity measurement chain provides a signal that
is directly proportional to the relative movement between the proximity sensor and the surface
of the target.
The non-contact technique is particularly suitable for monitoring various types of rotating
machinery, including:
• The axial displacement of a machine shaft or rotor. This can be used to measure the

relative shaft expansion or the condition (degree of wear) of thrust bearings.
This corresponds to a static measurement.

• The relative vibration of a machine shaft in a radial direction. These radial vibrations are
caused by shaft eccentricity, due to the presence of imbalance in the rotor or resonance.
This corresponds to a dynamic measurement.

Figure 1-1 shows an electrical diagram of a typical proximity measurement chain, in which
the following elements are present:
1) The target (that is, the object whose movement is to be measured)
2) TQ9xx proximity sensor
3) EA90x extension cable
4) IQS900 signal conditioner.

The tip of the proximity sensor contains a coil that forms part of an oscillating circuit. When
the coil is excited by a high-frequency signal provided by the IQS900 signal conditioner, a
magnetic field is emitted by the coil. If an electrically conductive material is moved into this
field, the characteristics of the magnetic circuit change, causing the amplitude of the
high-frequency signal present in the coil to vary. This amplitude is proportional to the distance
between the tip of the sensor and the target.

Figure 1-1: Equivalent electrical diagram of a proximity measurement chain
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Examples of proximity measurement chains (with optional accessories) and references to
their associated wiring diagrams are summarised in Table 1-1.

Table 1-1: Examples of TQ9xx-based proximity measurement chains

Descriptions of the constituent components of proximity measurement chains are outlined in
1.2 Component descriptions.
Schematic mechanical diagrams of a range of possible proximity measurement chains are
shown in 1.3 Mechanical diagrams.

Meggitt’s vibro-meter® proximity measurement chains are tuned systems
and the total length of the cable from the TQ9xx proximity sensor to the
IQS900 signal conditioner is selected at the time of ordering. It is not
possible to mix and match individual components from other manufacturers.

TQ9xx-based proximity measurement chain 
components Type

Proximity sensor with integral cable TQ9xx   

Probe mounting adaptor PA15x * * *
Cable feedthrough SG1xx * * *
Extension cable EA90x * * *
Flexible conduit (protection tube) KS107 * * *
Interconnection protection IP172 * * *
Junction box JB118 * * *
Signal conditioner IQS900   

Industrial housing ABA17x * * *
Current (2-wire) transmission cable K2xx ** ** **
Voltage (3-wire) transmission cable K3xx ** ** **
Galvanic separation unit GSI127 * * *

Power supply APF19x or
ASPS * * *

Mechanical diagram (see Figure x) Figures 1-2 and 1-3

Notes
*Optional.

**Either a K2xx or K3xx must be installed in the measurement chain.
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1.2 Component descriptions

1.2.1 TQ9xx proximity sensors
A range of TQ9xx proximity sensors are available. The sensors differ in characteristics such
as sensitivity, measurement range and limits, pressure capabilities, mounting (standard or
reverse) and cabling requirements.

NOTE: Further information on a specific TQ9xx proximity sensor can be found in the
corresponding data sheet. 

1.2.1.1 Integral cable

Every TQ9xx proximity sensor is equipped with an integral low-impedance coaxial cable with
FEP insulation, terminated by a self-locking miniature coaxial connector (male).
A TQ9xx proximity sensor’s integral cable may require additional protection depending on the
environment, such as:
1- Stainless steel flexible protection tube (mechanical protection).
2- Stainless steel flexible protection tube enclosed in a heat-shrinkable sleeve (mechanical

and electrical protection).
3- Stainless steel flexible protection tube enclosed in an FEP sheath (mechanical and

electrical protection, with resistance to almost all chemicals and low permeability to
liquids, gases and moisture).

4- Stainless steel flexible protection tube, double-wall spiral, electrically welded
(mechanical protection and leak-tight).

5- KS107 flexible conduit with a protection rating of IP68 (mechanical protection and
leak-tight).

1.2.2 PA15x probe mounting adaptors
When the layout of a machine does not allow a TQxxx proximity sensor to be mounted inside
the housing, a probe adaptor can be used to allow mounting through the machine housing. A
probe adaptor also allows the sensor-to-target distance to be adjusted and the proximity
sensor to be replaced from outside the machine housing. In this way, the machine does not
have to be stopped or disassembled during adjustment.

NOTE: Refer to a specific data sheet for the specifications of a probe mounting adaptor.

IF A TQ9XX PROXIMITY SENSOR IS TO BE USED IN A POTENTIALLY EXPLOSIVE
ATMOSPHERE, READ AND OBSERVE THE IMPORTANT SAFETY INFORMATION IN
EQUIPMENT INSTALLED IN POTENTIALLY EXPLOSIVE ATMOSPHERES ON PAGE IX.

If a TQ9xx proximity sensor is to be used in a potentially explosive
atmosphere (hazardous area), then it is essential to use a version of the
proximity measurement chain that is intrinsically safe.
Accordingly, all “sensor-side” components such as proximity sensors,
signal conditioners, transmission cables, galvanic separation units, power
supplies and safety barrier units, junction boxes and probe adaptors are
available in Ex versions.
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1.2.3 SG1xx cable feedthroughs
When a TQxxx proximity sensor is mounted inside the machine housing, the TQxxx’s integral
cable can be passed through the wall of the machine housing using a leak-tight SG1xx cable
feedthrough. To ensure a splash-proof feedthrough, SG10x cable feedthroughs use a double
cable stuffing gland to secure both a coaxial cable and a stainless-steel flexible protective
sheath, while SG164 cable feedthroughs use a Viton® seal. All SG1xx cable feedthroughs
have a protection rating of IP68.

NOTE: Refer to a specific data sheet for the specifications of a cable feedthrough.

1.2.4 EA90x extension cables
An EA90x extension cable is a low-impedance coaxial cable with FEP insulation. For some
applications, a TQ9xx proximity sensor can be delivered with an integral cable length of 5 m
or 10 m. In which case, no EA90x extension cable is necessary.

NOTE: Refer to a specific proximity measurement chain data sheet for further information
on the possible lengths of integral and extension cables.

Mechanical protection of the EA90x extension cable may be necessary, depending on the
application. The protection available is similar to that for an integral cable
(see 1.2.1.1 Integral cable), however, not all options may be available.
EA90x extension cables are terminated by self-locking miniature coaxial connectors (female
and male) in order to connect between the integral cable of a TQ9xx sensor and an IQS900
signal conditioner.
The connection between a TQ9xx proximity sensor’s integral cable and an EA90x extension
cable can be mechanically protected and electrically isolated using:
• The protective housing used by the PA151 and PA152 probe adaptors (if included in the

proximity measurement chain)
• IP172 interconnection protection
• A JB118 junction box.
The PA15x and JB118 housings have a protection rating of IP65 and are available in
intrinsically safe (Ex) versions.

NOTE: It is essential that the connection between the integral cable and the extension
cable is electrically isolated.

1.2.5 IP172 interconnection protection
An IP172 interconnection protector is a fluorosilicone rubber boot that provides mechanical
and electrical protection to the connection between a TQ9xx proximity sensor’s integral cable
and an EA90x extension cable. These interconnection protectors are resistant to chemicals,
fuels and solvents and can be retrofitted to any TQxxx-based proximity measurement chain.
IP172 interconnection protection has a protection rating of IP54.
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1.2.6 JB118 junction box
A JB118 junction box provides a protection rating of IP65 to the connection between a TQxxx
proximity sensor’s integral cable and an EA90x extension cable in any TQxxx-based
proximity measurement chain. These junction boxes are made of polyester and are available
with a range of cable stuffing glands for operation with cables of different diameters.

1.2.7 IQS900 signal conditioner

A TQ9xx proximity sensor operates in conjunction with an IQS900 signal conditioner. The
signal conditioner transforms the signal from a proximity sensor into a current output or a
voltage output signal suitable for transmission to an external monitoring and/or protection
system. Optionally, the IQS900 signal conditioner supports diagnostics (that is, built-in
self-test (BIST) circuitry) that are used to indicate problems with a measurement chain
consisting of a sensor, cabling and the IQS900 signal conditioner.

NOTE: Like all configurable IQS900 product options, the choice of environment (standard
or Explosive (“Ex”)), diagnostics (with or without) and output signal (current or
voltage) must be made at the time of ordering.

NOTE: The metal housing (electrically conductive) of an IQS900 is connected to its “COM”
signals/terminals. Accordingly, the housing of an IQS900 must be electrically
isolated from ground (GND) in order to eliminate earth loops and help ensure the
correct operation of the measurement chain.
For further information, see 4.4 Installing an IQS900 signal conditioner and
4.4.2 Mounting procedure.

NOTE: A TQ9xx-based proximity measurement chain using an IQS900 signal conditioner
with a current-modulated output signal, a 2-wire transmission cable and a GSI127
galvanic separation unit, allows higher-quality signal transmission over longer
distances than any other solution, and is therefore strongly recommended.

A TQ9xx-based proximity measurement chain using an IQS900 signal conditioner with
diagnostics is suitable for use in safety-related systems, such as SIL 2 in accordance with
IEC 61508 and PL c Cat 1 in accordance with ISO 13849.

NOTE: Refer to the TQxxx proximity measurement chains using an IQS900 signal
conditioner safety manual for further information on using the IQS900 in
safety-related systems (functional safety contexts).

An IQS900 signal conditioner has a self-locking miniature coaxial connector (female) in order
to connect to a TQ9xx proximity sensor’s integral cable or an EA90x extension cable.
(When replacing an IQS45x signal conditioner with an IQS900, the coaxial connector
connects to the TQ4xx proximity sensor’s integral cable or the EA40x extension cable.)

IF AN IQS900 SIGNAL CONDITIONER IS TO BE USED IN A POTENTIALLY EXPLOSIVE
ATMOSPHERE, READ AND OBSERVE THE IMPORTANT SAFETY INFORMATION IN
EQUIPMENT INSTALLED IN POTENTIALLY EXPLOSIVE ATMOSPHERES ON PAGE IX.
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1.2.8 ABA17x industrial housings
An ABA17x industrial housing can be used to enclose and protect IQS900 signal
conditioners. The ABA17x industrial housings are available in different sizes to contain and
protect different numbers of signal conditioners. All ABA17x housings offer a protection rating
of IP66 and versions for use in a hazardous area (potentially explosive atmosphere) are
available.
An ABA17x contains one or more DIN rails and an IQS900 is mounted using an MA130
mounting adaptor. The mounting adaptor is made from electrically insulating material to help
ensure that earth loops are avoided.

1.2.9 K209 and K210 cables
A K209 or K210 cable is used as a current transmission cable to connect an IQS900 signal
conditioner to the electronic monitoring system, either directly or via a GSI127 galvanic
separation unit when current transmission is required. The K209 and K210 are shielded
2-wire cables designed for use in harsh industrial environments. An optional protection tube
(for example, a KS107) can be used to provide additional mechanical protection to the cable
if required. 

A K209 or K210 cable can also be used to connect a GSI127 galvanic separation unit (or
other safety barrier) to the electronic monitoring system.

1.2.10 K309 and K310 cables
A K309 or K310 cable is used as a voltage transmission cable to connect an IQS900 signal
conditioner to the electronic monitoring system, either directly or via a GSI127 galvanic
separation unit acting as a safety barrier, when voltage transmission is required (sufficient).
The K309 and K310 are shielded 3-wire cables designed for use in harsh industrial
environments. An optional protection tube (for example, a KS107) can be used to provide
additional mechanical protection to the cable if required.

K209 cables can only be used in ordinary applications (that is, in
non-explosive atmospheres).

K210 cables can be used in potentially explosive atmospheres, for example,
when a GSI127 is installed in the measurement chain.

K309 cables can only be used in ordinary applications (that is, in
non-explosive atmospheres).

K310 cables can be used in potentially explosive atmospheres, for example,
when a GSI127 (or other safety barrier – not available from Meggitt) is
installed in the measurement chain.
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1.2.11 GSI127 galvanic separation unit
A GSI127 galvanic separation unit is used by TQ9xx measurement chains to supply power
to the sensor / signal conditioning circuitry, including those located in potentially explosive
atmospheres, while providing galvanic isolation between the sensor-side circuitry and the
power supply and between the sensor-side circuitry and the ground of the monitor-side
circuitry. The GSI127 also converts the measured current (2-wire signal transmission) or
voltage (3-wire signal transmission) signal from the signal conditioner into a proportional
voltage-based (floating) output signal, for subsequent use by monitor-side circuitry such as
an electronic monitoring system.
For use in potentially explosive atmospheres, the GSI127 has a certification that allows
installation in an Ex Zone 2, that is, it is an “Ex nA [ia]” safety barrier. As such, the GSI127 is
an associated apparatus which can be connected to intrinsically safe apparatus that is
located in potentially explosive atmospheres. 

In ordinary applications (non-explosive atmospheres), the GSI127 can be used where
galvanic isolation is not required but transmission distance or noise reduction is a concern,
as it rejects the frame voltage that appears between the sensor ground and the electronic
monitoring system ground (thereby helping to reduce noise in the measurement chain).
For voltage (3-wire) signal transmission in potentially explosive atmospheres, the GSI127
can replace the GSV14x power supply and safety barrier unit, eliminating the need for
additional external Zener barriers.
A GSI127 is usually installed on a DIN rail outside the rack, generally in a cubicle housing.
The GSI127 galvanic separation unit requires an external power source such as an APF19x
power supply (see 1.2.12 APF19x power supplies) or ASPS auxiliary sensor power supply
(see 1.2.13 ASPS auxiliary sensor power supply).

NOTE: The GSI127 galvanic separation unit has replaced the GSI124.

1.2.12 APF19x power supplies
An APF19x power supply could be required to power external hardware requiring a 24 VDC
power supply, such as a GSI127 galvanic separation unit (see 1.2.11 GSI127 galvanic
separation unit). The APF19x requires a mains AC (or high-voltage DC) input and is usually
installed on a DIN rail outside the rack, generally in a cubicle housing.

1.2.13 ASPS auxiliary sensor power supply
An ASPS auxiliary sensor power supply is used to power external hardware requiring a
24 VDC power supply, such as a GSI127 galvanic separation unit (see 1.2.11 GSI127
galvanic separation unit).
When a VM600 rack is used as the electronic monitoring system, an ASPS can be installed
in the VM600 rack if an AC input version of the RPS6U rack power supply unit is used. It can
replace an APF19x power supply mounted externally, thereby reducing wiring and simplifying
the installation.

The GSI127 is permitted to be installed in an Ex Zone 2 (hazardous area).
For further information, see 8.2 General wiring diagrams.
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1.3 Mechanical diagrams
Figure 1-2 and Figure 1-3 show some examples of the TQ9xx-based proximity measurement
chains available.
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2 INSTALLING PROXIMITY SENSORS
This chapter provides general guidelines on installing and fixing proximity sensors. The
information applies to all TQ9xx sensors used in proximity measurement chains.

NOTE: Refer to a specific proximity sensor data sheet for further information.

2.1 General considerations

2.1.1 Requirements for equipment used in potentially explosive atmospheres 

2.1.2 Factors influencing measurements
Care should always be taken when mounting the various elements of the proximity
measurement chain in order to guarantee long-term reliability.

A proximity sensor can be mounted inside or through the machine housing, depending on the
characteristics of the machine. A number of mounting accessories are available, of which
only standard accessories are covered in this chapter. These instructions are not suitable for
all applications and certain modifications may be required so that the accessory does not
interfere with the measurement process. 

NOTE: If necessary, contact Meggitt for further information on adapting a proximity
measurement chain.

A number of factors may cause the characteristics of a proximity measurement chain to differ
from the theoretical characteristics. These are principally:
• The target material used (see 2.1.2.1 Influence of the target material)
• The ambient temperature (see 2.1.2.2 Operating temperature range)
• Mechanical and electrical imperfections (see 2.1.2.3 Runout effects)
• Violation of certain mounting constraints (see 2.2 Mounting constraints).

2.1.2.1 Influence of the target material

A proximity sensor requires an electrically conductive target material. The target material can
be steel, copper, aluminium, our standard VCL 140 and so on. The system sensitivity and the
linear part of the measurement range are heavily dependent on the target material.

TO ENSURE THAT THE EQUIPMENT CAN BE USED SAFELY IN POTENTIALLY EXPLOSIVE
ATMOSPHERES (EX ZONES), IT IS ESSENTIAL TO RESPECT THE CONDITIONS AND
LIMITATIONS SPECIFIED IN THE EX CERTIFICATES FOR THE PRODUCT.
FOR FURTHER INFORMATION, SEE EQUIPMENT INSTALLED IN POTENTIALLY EXPLOSIVE
ATMOSPHERES AND THE EX CERTIFICATES IN THE APPENDICES OF THIS MANUAL. (THE
EX CERTIFICATES ARE ALSO AVAILABLE FROM OUR WEBSITE AT
WWW.MEGGITTSENSING.COM/ENERGY)

Adhere to the constraints outlined in 2.2 Mounting constraints when
mounting the proximity sensor. Otherwise, the performance of the
proximity measurement chain may be impaired.

http://www.meggittsensing.com/energy
http://www.meggittsensing.com/energy
http://www.meggittsensing.com/energy
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For information on the effect of the target material on sensitivity, see Figure 6-3 which shows
the voltage-distance characteristics for targets made of VCL 140 steel (equivalent to
AISI 4140) and other metals.

2.1.2.2 Operating temperature range

The electrical conductivity and permeability of the target material, as well as the cable
capacitance and other factors, are dependent on the ambient temperature. Therefore, the
operating temperature can affect the precision of results.

NOTE: Refer to a specific proximity sensor data sheet for further information on the
maximum temperature drift.

2.1.2.3 Runout effects

The runout is the sum of two effects that are characteristic of a non-ideal target:
1) Mechanical runout is caused by physical imperfections in the target. In the case of a

rotating shaft, this could be due to a lack of perfect coaxiality or circularity. It is also a
function of the surface state, as imperfections in the shaft’s surface (such as scratches)
will cause mechanical runout.

2) Electrical runout is mainly caused by an unequal distribution of the electrical conductivity
on the shaft’s surface (such as the presence of “magnetic spots”).

During measurements with a proximity sensor, runout effects lead to an apparent signal that
does not exist. These error sources can be eliminated digitally by the electronic monitoring
system.
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2.2 Mounting constraints
When mounting a proximity sensor, it is important to ensure that certain mounting constraints
are respected, otherwise the performance of the proximity measurement chain will be
impaired. These constraints are shown in Figure 2-1 to Figure 2-8.

2.2.1 Free space around the head of the proximity sensor

Proximity 
sensor type

Minimum value for full 
measurement range (mm)

Minimum value for half of 
measurement range (mm)

A B C A B C
TQ901 20 9 30 16 6 26
TQ902/TQ912 34 13 46 24 10 36
TQ903 70 23 130 54 10 70

Figure 2-1: Minimum free space around the head of proximity sensors

C A

BR 3.5
max.

90º
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2.2.2 Distance between head of the proximity sensor and mounting support

Minimum value of x (mm)

Range TQ901 TQ902/TQ912 TQ903
Full measurement range 9 13 23
Half of measurement range 6 10 10

Figure 2-2: Minimum distance between the head of the proximity sensor
and the mounting support

Gap

x
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2.2.3 Distance between two proximity sensors

Minimum value of x (mm)

Range TQ901 TQ902/TQ912 TQ903
Full measurement range 26 51 105
Half of measurement range 21 30 61

Figure 2-3: Minimum distance between two proximity sensors

G
ap

x

x
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2.2.4 Distance between proximity sensor and shoulder (radial measurement)

Minimum value of x (mm)

Range TQ901 TQ902/TQ912 TQ903
Full measurement range 7 9 18
Half of measurement range 5 6 9

Figure 2-4: Minimum distance between the proximity sensor and shoulder
for radial measurements

x
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2.2.5 Distance between proximity sensor and shoulder (axial measurement)

Minimum value of x (mm)

Range TQ901 TQ902/TQ912 TQ903
Full measurement range 8 14 28
Half of measurement range 7 9 18

Figure 2-5: Minimum distance between the proximity sensor and shoulder
for axial measurements

x
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2.2.6 Distance between proximity sensor and shaft end

Minimum value of x (mm)

Range TQ901 TQ902/TQ912 TQ903
Full measurement range 8 14 28
Half of measurement range 7 9 18

Figure 2-6: Minimum distance between the proximity sensor and the shaft end

x
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2.2.7 Shaft diameter for a single proximity sensor

Proximity 
sensor type

Error (%) when 
Gap = GapMAX

Error (%) when 
Gap = GapMAX / 2

Diam. 
80 mm

Diam. 
50 mm

Diam. 
20 mm

Diam. 
80 mm

Diam. 
50 mm

Diam. 
20 mm

TQ901 2.5 3.5 5.5 1 1.5 2
TQ902/TQ912 2.5 5 10 1 1.5 3.5
TQ903 Not applicable Not applicable

Figure 2-7: Measurement error for a single proximity sensor
as a function of shaft diameter

G
ap

Ø
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2.2.8 Shaft diameter for two proximity sensors mounted at 90°

Proximity 
sensor type

Noise (µmpp) when 
Gap = GapMAX

Noise (µmpp) when 
Gap = GapMAX / 2

Diam. 
90 mm

Diam. 
70 mm

Diam. 
50 mm

Diam. 
30 mm

Diam. 
80 mm

Diam. 
60 mm

Diam. 
40 mm

Diam. 
20 mm

TQ901 3 3 3.3 15 0.8 0.9 1 18
TQ902/TQ912 9 11 32 320 1.6 2 9 230
TQ903 Not applicable Not applicable

Figure 2-8: Influence of shaft diameter on crosstalk noise 
between two proximity sensors mounted at 90°

G
ap

Ø



Document reference MAPROX9xx/E INSTALLATION MANUAL
Edition 4 - May 2022 Proximity measurement chains using TQ9xx proximity sensors

2 - 11

Mounting a proximity sensor
INSTALLING PROXIMITY SENSORS

2.3 Mounting a proximity sensor

2.3.1 Mounting supports used inside the machine housing
Various mounting supports exist, a range of which are shown in Figure 2-9 to Figure 2-12.
For both Figure 2-9 and Figure 2-10, the mounting support has been drilled and threaded to
accommodate the proximity sensor. So, for a standard proximity sensor, only one retaining
nut is required (Figure 2-9).

However, a reverse mounted proximity sensor, such as a TQ912 or TQ932, is supplied with
an integral retaining nut (Figure 2-10).

The mounting support in Figure 2-11 has been drilled but not threaded, so two retaining nuts
are required in this case. Figure 2-12 shows another variant in which the proximity sensor has
been clamped.

Figure 2-9: Mounting support (drilled and threaded) 
for a standard proximity sensor

Figure 2-10: Mounting support (drilled and threaded) 
for a reverse mount proximity sensor
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2.3.2 Tightening torque
Table 2-1 lists tightening torque values required for proper assembly of a proximity sensor
mounted as in Figure 2-13.

Figure 2-11: Mounting support (drilled but not threaded) 
requiring two retaining nuts

Figure 2-12: Mounting support using a clamp

Failure to respect the recommended tightening torque when mounting a
proximity sensor can lead to permanent sensor damage.

Figure 2-13: Sensor assembly
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Table 2-1: Recommended tightening torques

Diameter (mm) x thread pitch (mm)
ISO standard

Torque

Metric (N·m) Imperial (lb-ft)

M6 x 0.75 2.0 1.5

M8 x 1.0 5.0 3.7

M10 x 1.0 7.0 5.2

M10 x 1.5 7.0 5.2

M14 x 1.5 20.0 14.8

M16 x 1.5 20.0 14.8

M20 x 1.5 20.0 14.8

M30 x 1.5 30.0 22.1

Diameter (inch) - pitch 
UTS standard

Torque

Metric (N·m) Imperial (lb-ft)

1/4″ - 28 UNF 2.0 1.5

3/8″ - 24 UNF 7.0 5.2

1/2″ - 20 UNF 20.0 14.8

5/8″ - 18 UNF 20.0 14.8



INSTALLATION MANUAL Document reference MAPROX9xx/E
Proximity measurement chains using TQ9xx proximity sensors Edition 4 - May 2022
2 - 14

Mounting a proximity sensor
INSTALLING PROXIMITY SENSORS

2.3.3 Probe adaptors

2.3.3.1 Mounting a PA150 probe adaptor

This procedure describes how to mount a PA150 probe adaptor on a machine housing, using
the component references (ref. x) given in Figure 2-14.
1- Disconnect the cables from the IQS900 signal conditioner (ref. 7).
2- Undo the fixing bolt (ref. 4), remove the U-plate (ref.  9) and separate the probe housing

(ref. 10) and the probe adaptor rod (ref. 1).
3- Bore a threaded hole in the machine housing to match the thread of the probe adaptor

(ref. 2).
4- Apply a strip of Teflon to the thread of the adaptor (ref. 2) before screwing it into the

machine housing. This improves the leak-proof quality of the adaptor.
5- Screw the adaptor (ref. 2) into the machine housing and ensure that it is tight using the

fixing bolt (ref. 3).
6- Set the initial gap mechanically (see 6.1 Measurement and mechanical adjustment of the

initial gap) by adjusting the probe adaptor rod (ref. 1) using the 4-flat bolt (ref. 6). Once
the required distance is obtained, tighten the fixing nut (ref. 5) to secure the rod.

7- Put the probe housing (ref. 10) over the probe adaptor as far as the washer.
8- Insert the U-plate (ref. 9) between the inside of the probe housing (ref. 10) and the

washer and tighten.
9- If not already assembled, screw the cable stuffing gland (ref. 11) into the probe housing

(ref. 10).
10- Feed the transmission cable through the cable stuffing gland (ref. 11), then tighten the

stuffing gland to ensure the probe housing is leak-proof.
11- Reconnect the cables to the IQS900 signal conditioner (4.4 Installing an IQS900 signal

conditioner).
12- Screw the cover (ref. 8) onto the probe housing (ref. 10).
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Figure 2-14: Mounting a PA150 probe adaptor
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2.3.3.2 Mounting PA151 and PA152 probe adaptors

This procedure describes how to mount a PA151 or PA152 probe adaptor on a machine
housing, using the component references (ref. x) given in Figure 2-15.
1- Undo the fixing bolt (ref. 4), remove the U-plate (ref. 8) and separate the probe housing

(ref. 9) from the probe adaptor rod (ref. 1).
2- Bore a threaded hole in the machine housing to match the thread of the probe adaptor

(ref. 2).
3- Apply a strip of Teflon to the thread of the adaptor (ref. 2) before screwing it into the

machine housing. This improves the leak-proof quality of the adaptor.
4- Screw the adaptor (ref. 2) into the machine housing and ensure that it is tight using the

fixing bolt (ref. 3).
5- Set the initial gap mechanically (see 6.1 Measurement and mechanical adjustment of the

initial gap) by adjusting the probe adaptor rod (ref. 1) using the 4-flat bolt (ref. 6). Once
the required distance is obtained, tighten the fixing nut (ref. 5) to secure the rod.

6- Put the probe housing (ref. 9) over the probe adaptor as far as the housing fixing bolt
(ref. 3).

7- Insert the U-plate (ref. 8) between the inside of the probe housing (ref. 9) and the fixing
bolt (ref. 4) and tighten.

8- If not already assembled, screw the cable stuffing gland (ref. 10) into the probe housing
(ref. 9).

9- Feed the integral cable or EA90x extension cable through the cable stuffing gland
(ref. 10), then tighten the stuffing gland to ensure the probe housing is leak-proof.

10- If there is an EA90x extension cable, connect the extension cable to the integral cable,
as described in 3.3 Installing an integral or extension cable.

11- Screw the cover (ref. 7) onto the probe housing (ref. 9).



Document reference MAPROX9xx/E INSTALLATION MANUAL
Edition 4 - May 2022 Proximity measurement chains using TQ9xx proximity sensors

2 - 17

Mounting a proximity sensor
INSTALLING PROXIMITY SENSORS

Figure 2-15: Mounting a PA151 or PA152 probe adaptor
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2.3.3.3 Mounting a PA153 probe adaptor

This procedure describes how to mount a PA153 probe adaptor on a machine housing, using
the component references (ref. x) given in Figure 2-16.
1- Bore a threaded hole in the machine housing to match the thread of the probe adaptor

(ref. 2).
2- Apply a strip of Teflon to the conical thread of the adaptor (ref. 2) before screwing it into

the machine housing. This improves the leak-proof quality of the adaptor.
3- Screw the adaptor (ref. 2) into the machine housing and ensure that it is tight before

tightening the fixing bolt (ref. 3).
4- Unscrew the cable stuffing gland support (ref. 6) from the probe adaptor rod (ref. 1).
5- Set the initial gap mechanically (see 6.1 Measurement and mechanical adjustment of the

initial gap) by adjusting the probe adaptor rod (ref. 1) using the 4-flat bolt (ref. 5). Once
the required distance is obtained, tighten the fixing nut (ref. 4) to secure the rod.

6- Screw the cable stuffing gland support (ref. 6) onto the probe adaptor rod (ref. 1).
7- Tighten the cable stuffing gland to the cable.

1

2

3

4

Figure 2-16: Mounting a PA153 probe adaptor
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3 INSTALLING CABLES
This chapter provides general guidelines on installing cables, cable feedthroughs and cable
protectors in TQ9xx-based proximity measurement chains.

NOTE: Further information on a specific cable can be found in the corresponding data
sheet.

The information contained in this chapter applies to installing the following:
• Cable feedthroughs
• TQ9xx sensor integral cables
• EA90x extension cables
• IP172 cable protectors
• K2xx or K3xx transmission cables
• K2xx connecting cables.
Further information on connecting transmission and connecting cables is described in
5 Installing galvanic separation units.

3.1 General precautions

3.1.1 Cables in potentially explosive atmospheres 

3.1.2 Minimum bend radius
It is essential that the minimum bend radius is respected when connecting and fixing an
integral cable, extension cable, transmission cable or connecting cable.

NOTE: Further information on the minimum bend radius of a specific cable can be found
in the corresponding data sheet.

ONLY CABLES APPROPRIATE FOR USE IN POTENTIALLY EXPLOSIVE ATMOSPHERES
(EX ZONES) SHOULD BE INSTALLED IN SUCH ENVIRONMENTS.
THE LENGTHS OF ALL CABLES (INTEGRAL CABLES AND/OR CABLE ASSEMBLIES)
INSTALLED IN POTENTIALLY EXPLOSIVE ATMOSPHERES USING PROTECTION MODE
“EX I” ONLY MUST BE DETERMINED AS PER THE CONDITIONS AND LIMITATIONS
SPECIFIED IN THE EX CERTIFICATES FOR THE PRODUCT.
FOR THE CONNECTION BETWEEN A TQ9XX SENSOR (WITH INTEGRAL CABLE) AND AN
EA90X EXTENSION CABLE, THE USER MUST ENSURE A PROTECTION RATING OF AT
LEAST IP54 OR EQUIVALENT.
FOR FURTHER INFORMATION, SEE EQUIPMENT INSTALLED IN POTENTIALLY EXPLOSIVE
ATMOSPHERES AND THE EX CERTIFICATES IN THE APPENDICES OF THIS MANUAL. (THE
EX CERTIFICATES ARE ALSO AVAILABLE FROM OUR WEBSITE AT
WWW.MEGGITTSENSING.COM/ENERGY)

Failure to respect the minimum bend radius of a cable can lead to permanent
cable damage.

http://www.meggittsensing.com/energy
http://www.meggittsensing.com/energy
http://www.meggittsensing.com/energy
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3.1.3 Total system (chain) length
The combined length of the TQ9xx sensor integral cable and the EA90x extension cable is
known as the total system length (TSL) and must be one of the appropriate possible lengths
defined by Meggitt.

NOTE: Further information on the total system lengths (TSLs) available for a specific
proximity measurement chain can be found in the corresponding data sheet. 

3.1.4 Operating temperature range

NOTE: For further information on the temperature range of a specific cable, refer to the
corresponding data sheet.

3.1.5 Minimizing sources of electromagnetic interference
Signals in the proximity measurement chain, like all electrical signals, are sensitive to
electromagnetic interference (EMI). This is particularly true near the proximity sensor, where
signal levels are low. Interference can come from a variety of sources including power cables,
strong magnetic fields, motors, switching gear, portable phones and walkie-talkies.
The following precautions must be taken to reduce the effects of EMI:
1- Use appropriate grounding techniques. Always conform to the electrical wiring diagrams

(see 8 Electrical connections).
2- If possible, place cables in a grounded steel protection tube to provide additional

electrical and mechanical protection.
3- Do not run signal cables through conduits used for other purposes such as power cables

or communications lines.

3.1.6 Cable conduits
Cable conduits provide mechanical and electrical protection. All signal wiring should be run
through conduits that are reserved for only one type of cable. Do not mix signal wiring with
power cables or communications lines.
The conduit must be well grounded according to industry standards in order to provide
protection against EMI. 
The conduit should be reasonably waterproof to prevent water or other liquids entering it. If
there is a risk of this happening, or of condensation forming in the conduit, then adequate
drainage should be provided.

Because Meggitt’s vibro-meter® proximity measurement chains are tuned
systems, never shorten or lengthen a TQ9xx proximity sensor’s integral
cable or an EA90x extension cable. The original total system (chain) length
must be conserved. Otherwise, calibration of the proximity measurement
chain will be inaccurate.

The temperature were a cable is installed must remain permanently within its
operating temperature range.
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3.1.7 Interconnection protection
IP172 interconnection protection is installed using the IP172 tool and silicone grease
provided in the IP172 interconnection protection mounting kit. Although silicone grease is not
regarded as a health or environmental hazard, avoid contact with skin and eyes, and wash
your hands after use.

3.2 Cable feedthroughs

3.2.1 Mounting a cable feedthrough

The thread of the SG1xx cable feedthrough should be made leak-tight by adding a strip of
Teflon before screwing it into the machine housing as shown in Figure 3-1.

3.2.2 Connecting cables to a cable feedthrough
The SG10x cable feedthroughs are composed of a double cable stuffing gland to secure both
a coaxial cable (Figure 3-2, ref. 1) and a stainless steel flexible protective sheathing
(Figure 3-2, ref. 2).

The following precautions should be considered when using silicone grease.
• Ventilation: Not required.
• Hand/skin protection: Use suitable protective gloves and wear

appropriate clothing if risk of skin contact.
• Eye protection: Wear safety goggles or face shield if risk of splashing.
• General: Adhere to the usual precautionary measures required when

handling chemicals.

BEFORE MOUNTING A CABLE FEEDTHROUGH, THE MACHINE HOUSING SHOULD BE
PREPARED WITH A THREADED HOLE TO MATCH THE CABLE FEEDTHROUGH’S ADAPTOR.
REFER TO THE SG10X OR SG164 DATA SHEETS FOR THE DIMENSIONS OF THE
ADAPTOR AND ANY FURTHER INFORMATION.

Figure 3-1: Mounting a SG10x cable feedthrough

Cable stuffing 
gland

Machine housing

Strip of Teflon
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3.3 Installing an integral or extension cable

A TQ9xx sensor’s integral cable and an EA90x extension cable are connected using their
complementary mating self-locking miniature coaxial connector (hand-tightened, until
locked).
The self-locking miniature coaxial connectors should be screwed together as far as possible
in order to ensure a reliable connection:
• Do not stop screwing the connectors together after the first “click”.
• Continue screwing the connectors together for multiple clicks while pushing the male

connector against the female connector, until the connection is hand-tight (that is, cannot
be tightened any further by hand).

NOTE: The female connector is spring-loaded and must be pushed back in order to
achieve a correct assembly.

As an example, Figure 3-3 shows a correctly tightened connection between the coaxial cable
from the sensor / measurement chain to the input of the IQS900 signal conditioner (using
self-locking miniature coaxial connectors).

SW 15

Proximity
sensor

cable

Ø
0.

7 
to

 Ø
4.

0

Ø
5 

to
 Ø

8

Note: All dimensions in mm
unless otherwise stated.

Figure 3-2: Connecting cables to a SG10x cable feedthrough

Flexible metallic 
protective tube (hose)

Ref. 2Ref. 1

The integral cable or extension cable should never be shortened, under any
circumstances. Any excess cable should be passed in a loop before the
junction box and fixed using cable clamps.
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In addition, it is advisable to use heat-shrinkable sleeves to ensure that the connectors do not
become loose. This may occur when the connectors are in close proximity to the machine
being measured and are thus susceptible to vibrations produced by the machine.
Outside the machine housing, it is possible to use a rigid metal cable duct rather than
clamping the cable.

NOTE: The proximity sensor mounting support and the proximity sensor should not be
disassembled once the proximity measurement chain has been installed,
otherwise the sensor-to-target distance will be altered and the cable may become
twisted.

3.4 Protecting the connection between integral and extension cables
The connection between a TQ9xx sensor’s integral cable and an EA90x extension cable can
be mechanically protected and electrically isolated using one of the following:
• IP172 interconnection protection (see 3.4.1 Installing IP172 interconnection protection).

IP172 interconnection protection is available as an ordering option for new TQ9xx and
EA90x assemblies, but can also be easily and quickly retrofitted to existing TQxxx-based
proximity measurement chains using the equipment provided in the IP172
interconnection protection mounting kit.

• A JB118 junction box (see 4.2 Installing a junction box).
• The protective housing associated with the PA151 / PA152 probe adaptor, if included in

the proximity measurement chain (see 2.3.3.2 Mounting PA151 and PA152 probe
adaptors).

Figure 3-3: A correctly tightened connection between the coaxial cable from the sensor / 
measurement chain to the input of the IQS900 signal conditioner

(using self-locking miniature coaxial connectors)
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3.4.1 Installing IP172 interconnection protection
IP172 interconnection protection is used to provide a basic level of mechanical and electrical
protection to the connection between a TQ9xx sensor’s integral cable and an EA90x
extension cable.
IP172 interconnection protection is used on the connection between TQxxx and EAxxx
cables that uses miniature coaxial connectors. IP172 interconnection protectors are
compatible with the self-locking miniature coaxial connectors used by TQ9xx-based proximity
measurement chains (and later TQ4xx-based chains – refer to the Proximity measurement
systems using TQ4xxx proximity sensors with IQS45x signal conditioners installation
manual).
An IP172 interconnection protector is a protective fluorosilicone rubber boot that consists of
two parts (male and female). The parts of the interconnection protector are assembled behind
the miniature coaxial connectors on the cables to be joined. Then, after the electrical
connection is made using the connectors, the two parts of the interconnection protector are
push-fit assembled to surround and protect the connection.
For compatibility with the orientation of IP172 interconnection protection used on TQ9xx
sensors and EA90x extension cable assemblies:
• The male IP172 interconnection protector (refer to the IP172 data sheet) should be

assembled on the TQ9xx sensor and integral cable assembly, as shown in Figure 3-4.
• The female IP172 interconnection protector (refer to the IP172 data sheet) should be

assembled on the EA90x extension cable assembly, as shown in Figure 3-5.
Installing an IP172 is a simple procedure but does require that the connection between the
TQ9xx sensor and EA90x extension cable is broken for a few minutes.

3.4.1.1 Equipment required

IP172 interconnection protection is assembled on the TQ9xx and EA90x cables using the
equipment provided in the IP172 interconnection protection mounting kit:
• IP172 interconnection protectors
• IP172 tool
• Silicone grease.

NOTE: Only use silicone grease with the flurosilicone-based IP172 interconnection
protectors.
Hydrocarbon-based greases can damage the flurosilicone of the interconnection
protector, for example, causing changes in size or a softening of the rubber.

Protecting the connection between a TQ9xx sensor’s integral cable and an EA90x extension
cable requires three steps:
1- Assembling the male IP172 interconnection protector on the TQ9xx’s integral cable.
2- Assembling the female IP172 interconnection protector on the EA90x extension cable.
3- Joining the two parts of the IP172 interconnection protection.

Refer to the IP172 interconnection protection mounting kit data sheet for additional
information, including replacement part ordering information.
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3.4.1.2 Assembling the male IP172 interconnection protector on a TQ9xx sensor’s 
integral cable

3.4.1.2.1 Prerequisites
• TQ9xx with integral cable
• IP172 interconnection protector: male part (refer to the IP172 data sheet)
• IP172 tool: male part (refer to the IP172 data sheet)
• Silicone grease.
Before starting, separate the TQ9xx sensor’s integral cable and the EA90x extension cable
by unscrewing the miniature coaxial connectors, if required.

3.4.1.2.2 Procedure
To assemble the male IP172 interconnection protector on the TQ9xx sensor’s integral cable,
see Figure 3-4 and:

1- Screw the miniature coaxial connector of the TQ9xx’s integral cable onto the male part
of the IP172 tool (hand-tightened).

2- Orientate the small diameter opening of the male IP172 interconnection protector with
the tool. Lubricate the small diameter opening of the interconnection protector (or the tool

itself) with a pea-sized amount of silicone grease, as indicated by the  symbol in
Figure 3-4).
The silicone grease is used as a lubricant, to protect the interconnection protector from
damage as it moves over the miniature coaxial connector. It is not a sealant, so don’t use
too much.

NOTE: Silicone grease should be kept away from the electrically conductive contacts
of the connector because it could interfere with the electrical signals passing
through the connector.

3- Slide the interconnection protector along the length of the tool until it passes the
miniature coaxial connector and is completely on the TQ9xx’s integral cable.
If necessary, a bar (such as a screwdriver) can be inserted through the opening in the
end of the tool for an improved grip.

NOTE: To avoid damaging the TQ9xx’s integral cable, do not use the cable for
leverage when assembling the interconnection protector on the cable.
Instead, hold the tool firmly in one hand and move the interconnection
protector along the tool using the other hand. If an adequate quantity of
silicone grease is used, the interconnection protector will slide over the
miniature coaxial connector.

4- Unscrew the miniature coaxial connector of the TQ9xx’s integral cable from the IP172
tool.

5- Clean any excess silicone grease from the TQ9xx’s integral cable (and the tool) using a
clean paper towel or cloth, being careful to keep the miniature coaxial connector free of
the silicone grease.
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Figure 3-4: Assembling the male IP172 interconnection protector on a
TQ9xx sensor’s integral cable

1. Screw (attach):

2. Orientate and lubricate:

3. Slide:

4. Unscrew (separate):

5. Clean:
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3.4.1.3 Assembling the female IP172 interconnection protector on an EA90x extension cable

3.4.1.3.1 Prerequisites
• EA90x extension cable
• IP172 interconnection protector: female part (refer to the IP172 data sheet)
• IP172 tool: female part (refer to the IP172 data sheet)
• Silicone grease.
Before starting, separate the TQ9xx sensor’s integral cable and the EA90x extension cable
by unscrewing the miniature coaxial connectors, if required.

3.4.1.3.2 Procedure
To assemble the female IP172 interconnection protector on the EA90x extension cable, see
Figure 3-5 and:

1- Screw the female part of the IP172 tool onto the miniature coaxial connector of the
EA90x extension cable (hand-tightened).

2- Orientate the small diameter opening of the female IP172 interconnection protector with
the tool. Lubricate the small diameter opening of the interconnection protector (or the tool

itself) with a pea-sized amount of silicone grease, as indicated by the  symbol in
Figure 3-5).
The silicone grease is used as a lubricant, to protect the interconnection protector from
damage as it moves over the miniature coaxial connector. It is not a sealant, so don’t use
too much.

NOTE: Silicone grease should be kept away from the electrically conductive contacts
of the connector because it could interfere with the electrical signals passing
through the connector.

3- Slide the interconnection protector along the length of the tool until it passes the
miniature coaxial connector and is completely on the EA90x extension cable.
If necessary, a bar (such as a screwdriver) can be inserted through the opening in the
end of the tool for an improved grip.

NOTE: To avoid damaging the EA90x extension cable, do not use the cable for
leverage when assembling the interconnection protector on the cable.
Instead, hold the tool firmly in one hand and move the interconnection
protector along the tool using the other hand. If an adequate quantity of
silicone grease is used, the interconnection protector will slide over the
miniature coaxial connector.

4- Unscrew (disassemble) the IP172 tool from the miniature coaxial connector of the EA90x
extension cable.

5- Clean any excess silicone grease from the EA90x extension cable (and the tool) using a
clean paper towel or cloth, being careful to keep the miniature coaxial connector free of
the silicone grease.
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3.4.1.4 Joining the two parts of the IP172 interconnection protection

To join the two parts of the IP172 interconnection protection and protect the connection
between a TQ9xx sensor and an EA90x extension cable, see Figure 3-6 and:

1- Screw the self-locking miniature coaxial connectors of the TQ9xx sensor’s integral cable
and the EA90x extension cable together (hand-tightened, until locked).

NOTE: The connectors should be screwed together as far as possible in order to
ensure a reliable connection:
• Do not stop screwing the connectors together after the first “click”.
• Continue screwing the connectors together for multiple clicks while pushing
the male connector against the female connector, until the connection is
hand-tight (that is, cannot be tightened any further by hand).
Note: The female connector is spring-loaded and must be pushed back in
order to achieve a correct assembly.
See 3.3 Installing an integral or extension cable and Figure 3-3.

2- Push the male interconnection protector on the TQ9xx sensor’s integral cable into the
female interconnection protector on the EA90x extension cable.
The two parts of the interconnection protection will temporarily deform as they are
brought together, then return to an unstressed state in the final (assembled) position.

Figure 3-5: Assembling the female IP172 interconnection protector on an
EA90x extension cable

1. Screw (attach):

3. Slide:

4. Unscrew (separate):

5. Clean:

2. Orientate and lubricate:

Figure 3-6: Joining the two parts of the IP172 interconnection protection

1. Screw (connect):

2. Push:
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3- The IP172 interconnection protection is completely assembled when the raised ring of
male interconnection protector fits into the annular groove of the female interconnection
protector and all surfaces are flush (aligned).
The friction of the fluorosilicone and the geometry of the annular ring/groove provide a
retaining (release) force that must be overcome in order to separate the IP172
interconnection protection.

As IP172 interconnection protection is push-fit assembled, it can be disassembled at any time
by pulling the two parts of the interconnection protector apart (for example, to inspect the
connection). IP172 interconnection protection is reusable by pushing the parts of the
interconnection protector together again.
To permanently remove IP172 interconnection protection, the interconnection protectors can
be carefully cut away from the cables.
After installing IP172 interconnection protection, ensure that the cables are appropriately
fixed (see 3.3 Installing an integral or extension cable).
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3.5 Installing transmission cables and connecting cables
See 3.1 General precautions before continuing with the installation and fixing a transmission
or connecting cable.
The cables covered in this section are:
• The K2xx or K3xx transmission cables between an IQS900 signal conditioner and an

electronic monitoring system.
• The K2xx or K3xx transmission cables between an IQS900 signal conditioner and a

GSI127 galvanic separation unit, and the K2xx connecting cables between a GSI127
galvanic separation unit and an electronic monitoring system.

The cables listed above can be mounted according to standards for low-voltage installations.
However, care should be taken to minimize the effects of EMI (3.1.5 Minimizing sources of
electromagnetic interference).

Figure 3-7: Example of cabling inside a machine housing using
an SG10x cable feedthrough

Machine shaft

TQxxx proximity sensor

Support for proximity sensor

SG10x cable 
feedthrough

Cable clamp

Machine housing

Minimum bend
radius (refer to

data sheet)
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4 INSTALLING JUNCTION BOXES, INDUSTRIAL 
HOUSINGS AND SIGNAL CONDITIONERS

This chapter provides general guidelines on mounting and installing junction boxes, ABA17x
industrial housings and IQS900 signal conditioners in TQ9xx-based proximity measurement
chains.

NOTE: Further product specific information can be found in the corresponding data sheet.

The information applies to the following products in the chain:
• JB118 junction boxes used to protect the connection between a TQ9xx sensor’s integral

cable and an EA90x extension cable (see 4.2 Installing a junction box).
• ABA17x industrial housings (see 4.3 Installing an ABA17x industrial housing).
• IQS900 signal conditioners (see 4.4 Installing an IQS900 signal conditioner).

4.1 General precautions

4.1.1 Junctions boxes in potentially explosive atmospheres
JB118 JUNCTION BOXES CAN BE INSTALLED IN POTENTIALLY EXPLOSIVE
ATMOSPHERES (EX ZONES).
FOR FURTHER INFORMATION, SEE EQUIPMENT INSTALLED IN POTENTIALLY EXPLOSIVE
ATMOSPHERES AND THE EX CERTIFICATES IN THE APPENDICES OF THIS MANUAL. (THE
EX CERTIFICATES ARE ALSO AVAILABLE FROM OUR WEBSITE AT
WWW.MEGGITTSENSING.COM/ENERGY)
ALL OTHER JUNCTION BOXES THAT ARE NOT EX CERTIFIED MUST NOT BE
INSTALLED IN SUCH ENVIRONMENTS.

http://www.meggittsensing.com/energy
http://www.meggittsensing.com/energy
http://www.meggittsensing.com/energy
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4.1.2 Industrial housings and signal conditioners in potentially 
explosive atmospheres

NOTE: Refer to the corresponding data sheet to determine whether an industrial housing
can be installed in potentially explosive atmospheres.

In potentially explosive atmospheres, live installation and replacement is not permitted
because in these hazardous areas it is necessary to power down an electronic device before
any electrical connection can be safely separated.

ABA17X INDUSTRIAL HOUSINGS CAN BE INSTALLED IN POTENTIALLY EXPLOSIVE
ATMOSPHERES (EX ZONES).
AN IQS900 SIGNAL CONDITIONER WITH PROTECTION MODE “EX EC” OR A GSI127
GALVANIC SEPARATION UNIT WITH PROTECTION MODE “EX NA” LOCATED IN AN
EX ZONE 2 (HAZARDOUS AREA) MUST BE INSTALLED INSIDE AN ENCLOSURE WITH A
PROTECTION RATING OF AT LEAST IP54 (OR EQUIVALENT), WITH DUE CONSIDERATION
FOR THE MAXIMUM THERMAL DISSIPATION STATED IN THE CORRESPONDING
EX CERTIFICATES.
FOR AN IQS900 SIGNAL CONDITIONER LOCATED IN AN EX ZONE 2 IN NORTH AMERICA
(CCSAUS), THE FINAL ENCLOSURE IN WHICH THE IQS900 IS INSTALLED MUST HAVE
THE SPECIFIC CAUTION AND WARNING DESCRIBED IN THE CORRESPONDING
CCSAUS EX CERTIFICATE (REFER TO THE CCSAUS EX CERTIFICATE FOR FURTHER
INFORMATION).
IN ADDITION, FOR THE CONNECTION BETWEEN A TQ9XX SENSOR (WITH INTEGRAL
CABLE) AND AN EA90X EXTENSION CABLE, THE USER MUST ENSURE A PROTECTION
RATING OF AT LEAST IP54 OR EQUIVALENT (SEE 3 INSTALLING CABLES).
FOR FURTHER INFORMATION, SEE EQUIPMENT INSTALLED IN POTENTIALLY EXPLOSIVE
ATMOSPHERES AND THE EX CERTIFICATES IN THE APPENDICES OF THIS MANUAL. (THE
EX CERTIFICATES ARE ALSO AVAILABLE FROM OUR WEBSITE AT
WWW.MEGGITTSENSING.COM/ENERGY)
ALL OTHER INDUSTRIAL HOUSINGS THAT ARE NOT EX CERTIFIED MUST NOT BE
INSTALLED IN SUCH ENVIRONMENTS.

WARNING – DO NOT SEPARATE WHEN ENERGISED.
FOR AN IQS900 SIGNAL CONDITIONER WITH PROTECTION MODE “EX EC” LOCATED IN
AN EX ZONE 2 (HAZARDOUS AREA), DO NOT INSTALL OR REPLACE THE IQS900 AND DO
NOT SEPARATE (BREAK OR OPEN) ANY ELECTRICAL CONNECTIONS WHEN DEVICES OR
CIRCUITS ARE ENERGISED.

http://www.meggittsensing.com/energy
http://www.meggittsensing.com/energy
http://www.meggittsensing.com/energy
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4.1.3 Operating temperature ranges

NOTE: Further information on the operating temperature range of a junction box, industrial
housing or signal conditioner can be found in the corresponding data sheet.  

NOTE: Further information on the operating temperature range of a cable or a signal
conditioner can be found in the corresponding data sheet.

4.2 Installing a junction box 

4.2.1 Mounting a JB118 junction box
The JB118 junction box has internal mounting holes for easy and safe installation on various
mounting surfaces.
1- Choose a vibration-free location to mount the junction box.
2- Check the distance between the mounting holes on the junction box, then drill and

prepare appropriate holes in the mounting surface.

NOTE: For the dimensions of a junction box, refer to the corresponding data sheet.

3- Remove the cover of the junction box (see Figure 4-1).
4- Mount the junction box on the mounting surface using the screws provided.
5- Connect the cables within the junction box (see 4.2.2 Connecting cables within a junction

box).
6- Fix the cover back on the junction box.

The ambient temperature where a junction box, industrial housing or signal
conditioner is installed must be permanently within its operating
temperature range.

Only install a junction box at a location where the temperature is
permanently within the temperature range of the cables connected within it.

Only install an industrial housing at a location where the temperature is
permanently within the temperature range of the signal conditioner housed
within it.

SEE 4.1 GENERAL PRECAUTIONS BEFORE INSTALLING A JUNCTION BOX.

When connecting cables in a metallic junction box, care should be taken to
ensure their connectors do not touch the box. Insulating the connectors with
a heat-shrinkable sleeve will prevent this. In the case of the JB118 and PA150
this is not necessary as these boxes are made of polyester.
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4.2.2 Connecting cables within a junction box
1- Mount the junction box (see 4.2.1 Mounting a JB118 junction box).
2- Loosen the cable stuffing glands on the junction box and feed the cables through.
3- Connect the TQ9xx sensor’s integral cable and the EA90x extension cable within the

junction box.
4- Tighten the cable stuffing glands and check that the cables are securely fastened by the

stuffing glands (fittings). This helps ensure that the cabling and the junction box are
protected and secure.

5- Screw the cover back on the junction box.

Cable stuffing
gland

Cover of the junction box
Cylindrical head screws
for fixing the cover

Cable stuffing 
gland

2 × 2 M4 
washers

2 × M4 x 16 
mounting screws

Figure 4-1: Mounting a JB118 junction box

JB118
junction box
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4.3 Installing an ABA17x industrial housing 

4.3.1 Mounting an ABA17x industrial housing
ABA17x industrial housings have external mounting brackets for easy and safe installation
on walls or other mounting surfaces.
1- Choose a vibration-free location to mount the ABA17x industrial housing.
2- Check the distance between the mounting brackets on the industrial housing, then drill

and prepare appropriate holes in the mounting surface (see Figure 4-6).

NOTE: ABA17x industrial housings vary in dimensions. Further information can be
found in the ABA17x industrial housings data sheet.

3- Mount the industrial housing on the mounting surface using appropriate screws and
fixings such as walls plugs (anchors) for the underlying material.

NOTE: When mounting heavy loads, the screws and fixings used must be suitable for
the mounting surface and underlying material.

4- Install the signal conditioner or conditioners and connect the cables within the industrial
housing (see 4.4 Installing an IQS900 signal conditioner and 4.4.5 Connecting cables).

4.4 Installing an IQS900 signal conditioner

4.4.1 About the IQS900 signal conditioner
The IQS900 signal conditioner is a highly-configurable product that can be ordered with
different product options – such as choice of environment (standard or Explosive (“Ex”)),
measurement range and sensitivity (including output signal (current or voltage)), diagnostics
(with or without), total system length (TSL) and installation (with or without DIN-rail mounting
adaptor) – which effectively result in different versions of the product.
When ordering an IQS900, the part number (PNR) and ordering option codes are used to
specify the complete configuration of the signal conditioner. For example, a complete IQS900
ordering number including part number (PNR) and ordering option codes is:
204-900-000-011-Ax-Bxx-Cx-Hxx-Ix.

NOTE: Refer to a TQ9xx, EA90x and IQS900 proximity measurement chain data sheet
for further information on ordering option codes.

NOTE: All configurable product options for an IQS900 signal conditioner must be made at
the time of ordering.
All IQS900 signal conditioners are configured in the factory as part of the
manufacturing process, so the configuration is fixed and cannot be changed later.

SEE 4.1 GENERAL PRECAUTIONS BEFORE INSTALLING AN INDUSTRIAL HOUSING.
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4.4.1.1 With or without diagnostics

Importantly, when ordering an IQS900 signal conditioner, it can either be with or without the
optional diagnostics circuitry (that is, built-in self-test (BIST)).

In general, the output signal from an IQS900 signal conditioner consists of a dynamic
component (AC) that corresponds to the measured vibration (displacement) and a
quasi-static component (DC) that corresponds to the measured gap.

For an IQS900 signal conditioner with diagnostics, the quasi-static DC component also
functions as a diagnostic indicator. More specifically, the IQS900’s diagnostic circuitry (BIST)
continuously checks the integrity of the measurement chain and will drive/saturate the
quasi-static measurement/diagnostic component (DC) of the output signal outside of its
normal operating range to indicate a problem with the measurement chain (sensor, cabling
and/or the IQS900 signal conditioner itself). In other words, the output signal from an IQS900
with diagnostics changes to indicate the validity of a measurement, so that you always know
when it is safe to run your machinery.

An IQS900 signal conditioner without diagnostics does not check the integrity of the
measurement chain and the quasi-static component (DC) of the output signal is simply a DC
value that corresponds to the measured gap.

See also Figure 4.4.1.3.

The ordering option code Cx is used to specify the configuration of an IQS900’s optional
diagnostics as follows:
• Ordering number 204-900-000-011-Ax-Bxx-C2-Hxx-Ix

for an IQS900 with diagnostics.
• Ordering number 204-900-000-011-Ax-Bxx-C1-Hxx-Ix

for an IQS900 without diagnostics.

NOTE: An IQS900 signal conditioner with diagnostics (ordering option code C2) is
recommended for use in safety-related applications.

NOTE: Refer to a TQ9xx, EA90x and IQS900 proximity measurement chain data sheet for
further information on ordering option codes.
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4.4.1.2 Identifying different versions

As shown in Figure 4-2, the product label on the top of an IQS900 signal conditioner shows
the complete ordering number – including part number (PNR) and ordering option codes.

NOTE: An IQS900 signal conditioner with diagnostics, suitable for use in safety-related
applications, is identified by the ordering option code C2 and a SIL logo.

Always check an IQS900 product label to ensure that the part number (PNR) and ordering
option codes are correct for the application before installing or replacing the signal
conditioner.

4.4.1.3 Overview of operation

As shown in Figure 4-3, the output from an IQS900 signal conditioner in a TQ9xx-based
proximity measurement chain is an analogue signal consisting of a dynamic measurement
component (AC) and a quasi-static measurement/diagnostic component (DC).

SIL

IQS900

COM
TEST
RAW
COM SIGNAL CONDITIONER

MATCHED WITH TQ       
SENSITIVITY                          /µm
CABLE LENGTH               m
MATERIAL                       

COM

COM
O/P

-24V

MFR S3960
SER            

PNR 204-900-000-011
A    -B       -C    -H-      -I    

DMF mmyyyy  

vibro-meter R

0081

SIL logo
indicates an IQS900 
with diagnostics

Figure 4-2: Top view of an IQS900 signal conditioner
with a typical product label showing the complete ordering number (PNR)

Complete IQS900 
ordering number
including part number 
(PNR) and ordering 
option codes

+=

IQS900
output signal

Figure 4-3: Output signal from an IQS900 signal conditioner

Output

Time

Dynamic measurement 
component (AC)

Quasi-static measurement/
diagnostic component (DC)



INSTALLATION MANUAL Document reference MAPROX9xx/E
Proximity measurement chains using TQ9xx proximity sensors Edition 4 - May 2022
4 - 8

Installing an IQS900 signal conditioner
INSTALLING JUNCTION BOXES, INDUSTRIAL HOUSINGS AND SIGNAL CONDITIONERS

For the output signal from an IQS900 signal conditioner in a with diagnostics:
• The dynamic measurement component (AC) corresponds to the measured vibration.
• The quasi-static measurement/diagnostic component (DC) corresponds to either the gap

(distance) to the target/shaft or the status of the measurement chain.

For an IQS900 with diagnostics, internal electronic circuitry continuously checks the integrity
of the measurement chain (sensor, cabling and signal conditioner) and updates the value of
the measurement/diagnostic component (DC) as follows:
• During normal operation, the measurement/diagnostic component (DC) is a value within

the normal operating range that corresponds to the gap (distance) to the target/shaft.
• When there is a problem with the TQ9xx-based measurement chain, the

measurement/diagnostic component (DC) is a value outside of the normal operating
range to indicate a problem with the measurement chain or its power supply.

NOTE: For an IQS900 with diagnostics, any measurement/diagnostic component (DC)
value within the normal operating range of the IQS900 corresponds to normal
operation of a TQ9xx-based measurement chain. All other values indicate a
problem with the measurement chain.

Table 4-1 lists the permitted values for the measurement/diagnostic component (DC) of the
output signal from an IQS900 with diagnostics.

NOTE: Refer to the latest version of the TQxxx proximity measurement chains using an
IQS900 signal conditioner safety manual for more information on an IQS900 with
diagnostics.

For the output signal from an IQS900 signal conditioner without diagnostics:
• The dynamic measurement component (AC) corresponds to the measured vibration.
• The quasi-static measurement/diagnostic component (DC) corresponds to the gap

(distance) to the target/shaft only.

For an IQS900 without diagnostics:
• During normal operation, the measurement component (DC) is a value within the normal

operating range that corresponds to the gap (distance) to the target/shaft.

NOTE: For an IQS900 without diagnostics, the measurement/diagnostic component (DC)
output provides measurements only. There is no diagnostics.

Table 4-2 lists the permitted values for the quasi-static measurement/diagnostic
component (DC) of the output signal from an IQS900 without diagnostics.
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Table 4-1: Permitted values for the quasi-static measurement/diagnostic component (DC) 
of the output signal from an IQS900 with diagnostics

Measurement
/diagnostic 

component (DC)
value

Measurement 
chain OK? Description

−15.5 to −20.5 mADC 
or

−1.6 to −17.6 VDC 
(within the normal 
operating range)

Yes
Normal operation.
The measurement components (AC and DC) 
of the output signal can be trusted.

>−15.5 or 
<−20.5 mADC 

or
>−1.6 or

<−17.6 VDC 
(outside of the normal 

operating range)

No Problem with the measurement chain
(sensor, cabling and/or signal conditioner)

Notes
The output signal from an IQS900 signal conditioner can be either a current (mA) or a voltage (V) signal, 
depending on the configured measurement range and sensitivity (which also determines the type of 
output signal).

Table 4-2: Permitted values for the quasi-static measurement/diagnostic component (DC) 
of the output signal from an IQS900 without diagnostics

Measurement
/diagnostic 

component (DC)
value

Description

−15.5 to −20.5 mADC 
or

−1.6 to −17.6 VDC 
(within the normal 
operating range)

Normal operation

Notes
The output signal from an IQS900 signal conditioner can be either a current (mA) or a voltage (V) signal, 
depending on the configured measurement range and sensitivity (which also determines the type of 
output signal).



INSTALLATION MANUAL Document reference MAPROX9xx/E
Proximity measurement chains using TQ9xx proximity sensors Edition 4 - May 2022
4 - 10

Installing an IQS900 signal conditioner
INSTALLING JUNCTION BOXES, INDUSTRIAL HOUSINGS AND SIGNAL CONDITIONERS

4.4.1.4 Valid TQ9xx, EA90x and IQS900 measurement chains

In order to support the correct operation of an IQS900 signal conditioner with diagnostics, the
TQ9xx-based measurement chain must be “valid”, that is, consist of a TQ9xx proximity
sensor, an optional EA90x extension cable and an IQS900 signal conditioner with
diagnostics.

4.4.1.5 TQ9xx-based proximity measurement chains in safety-related applications

When a TQ9xx-based proximity measurement chain is used in a safety-related application,
certain conditions/restrictions apply.

It is the end-user’s responsibility to ensure that the recommendations in the TQxxx proximity
measurement chains using an IQS900 signal conditioner safety manual are implemented as
appropriate.

NOTE: Refer to the TQxxx proximity measurement chains using an IQS900 signal
conditioner safety manual for further information on using TQ9xx-based proximity
measurement chains in safety-related systems (functional safety contexts).

4.4.2 Mounting procedure 

An IQS900 signal conditioner can be installed in different ways, depending on its configured
installation option:
• IQS900 with DIN-rail mounting adaptor

An IQS900 with a DIN-rail mounting adaptor (ordering option I1) should be installed on
a 35 mm wide symmetrical DIN rail such as a TH 35-7.5.

• IQS900 without DIN-rail mounting adaptor
An IQS900 without a DIN-rail mounting adaptor (ordering option I0) should be installed
on a base plate or other mounting surface.

An IQS900 is generally mounted in an industrial housing, rack or cabinet/cubicle installed in
a vibration-free location, although it can also be mounted directly on a machine (without
DIN-rail option).
The IQS900’s housing features a self-locking miniature coaxial connector and removable
screw-terminal connectors that can be unplugged from the main body of the housing to
simplify installation of the signal conditioner (see Figure 4-6).

AS AN INPUT (SENSOR) TO AN EXTERNAL SAFETY INSTRUMENTED SYSTEM (SIS)
PERFORMING A SAFETY INSTRUMENTED FUNCTION (SIF), A TQ9XX-BASED PROXIMITY
MEASUREMENT CHAIN SHOULD CONSIST OF A TQ9XX PROXIMITY SENSOR, AN
OPTIONAL EA90X EXTENSION CABLE AND AN IQS900 SIGNAL CONDITIONER WITH
DIAGNOSTICS.

SEE 4.1 GENERAL PRECAUTIONS BEFORE INSTALLING AN IQS900 SIGNAL
CONDITIONER.
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4.4.2.1 Grounding

NOTE: The metal housing (electrically conductive) of an IQS900 is connected to its “COM”
signals/terminals. Accordingly, an IQS900 must be installed and operated without
a direct electrical connection between the IQS900 and ground (GND).

Installation and operation of an IQS900 without a direct electrical connection between the
IQS900 and ground (GND) is required for measurement chains that comply with required CE
and SIL electromagnetic compatibility (EMC) standards.
See 8.2 General wiring diagrams.

4.4.2.2 Installing on a DIN rail

An IQS900 signal conditioner with a DIN-rail mounting adaptor is easily installed on or
removed from a DIN rail (see Figure 4-4). No special tools are required.

To install an IQS900 signal conditioner with a DIN-rail mounting adaptor on a DIN rail:
1- Hook the spring-loaded end of the DIN-rail mounting adaptor onto one edge of the DIN

rail.
2- Push against the spring-loaded end of the DIN-rail mounting adaptor (thereby

compressing the springs), while pivoting the IQS900 signal conditioner in order to hook
the opposite end of the mounting adaptor over the other edge of the DIN rail.

3- Connect the cables to the signal conditioner (see 4.4.5 Connecting cables and
8.2 General wiring diagrams).

Similarly, to remove an IQS900 signal conditioner from a DIN rail:
1- Disconnect the cables from the signal conditioner (see 4.4.5 Connecting cables).
2- Push against the spring-loaded end of the DIN-rail mounting adaptor (thereby

compressing the springs), while pivoting the IQS900 signal conditioner in order to
unhook the opposite end of the mounting adaptor from one edge of the DIN rail.

3- Unhook the spring-loaded end of the DIN-rail mounting adaptor from the other edge of
the DIN rail.
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For an IQS900 signal conditioner installed on a DIN-rail, an electrical connection between the
IQS900 and ground (GND) should be made by clamping the cable shield (“COM”) to a
grounding bracket at the entrance of the industrial housing, rack or cabinet/cubicle.
See 8.2 General wiring diagrams.

4.4.2.3 Installing on a base plate or other mounting surface

To install an IQS900 signal conditioner without a DIN-rail mounting adaptor on a base plate
or other mounting surface:
1- Mount the IQS900 signal conditioner on an industrial housing's base plate or other

mounting surface using the mounting screws provided.
2- Fasten two M4 mounting screws (or equivalent) through the two mounting holes in the

body of the IQS900 housing.
3- Connect the cables to the signal conditioner (see 4.4.5 Connecting cables and

8.2 General wiring diagrams).

NOTE: The IQS900 signal conditioner has two mounting holes, while an IQS45x signal
conditioner has four mounting holes. The mounting hole dimensions are equivalent
as the IQS900 replaces the IQS45x.

Figure 4-4: Installing an IQS900 signal conditioner on a DIN rail

1. Hook the spring-loaded end of 
the DIN-rail mounting adaptor 
onto one edge of the DIN rail.

2. Push against the spring-loaded end of the DIN-rail 
mounting adaptor, while pivoting the IQS900 signal 
conditioner in order to hook it over the DIN rail.

DIN rail

IQS900 signal 
conditioner
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Similarly, to remove an IQS900 signal conditioner from a base plate or other mounting
surface:
1- Disconnect the cables from the IQS900 signal conditioner (see 4.4.5 Connecting

cables).
2- Unfasten the two mounting screws.
3- Remove the IQS900 signal conditioner.

For an IQS900 signal conditioner installed on a base plate or other mounting surface (for
example, in an industrial housing, rack or cabinet/cubicle or directly on a machine), a direct
electrical connection between the IQS900 and ground (GND) can be made through the metal
housing of the IQS900 and the metal of the enclosure/machine on which it is mounted.

4.4.3 Removing and inserting self-locking miniature coaxial connectors
See 3.3 Installing an integral or extension cable.

4.4.4 Removing and inserting screw-terminal connectors
To remove a screw-terminal connector from the main body of an IQS900 signal conditioner:
1- Unfasten the two captive fixing screws. These are found at the outside edge of the

screw-terminal connector.
2- Pull the screw-terminal connector to remove it from the main body of the unit.

To reinsert a screw-terminal connector in the body of an IQS900 signal conditioner:
1- Push the screw-terminal connector into the main body of the unit.
2- Fasten the two captive fixing screws.

1. Unfasten the two captive 
fixing screws

Figure 4-5: Removing a screw-terminal connector from the main body of
an IQS900 signal conditioner

2. Pull the screw-terminal 
connector to remove it

IQS900 signal 
conditioner
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4.4.5 Connecting cables

A coaxial cable (TQ9xx sensor’s integral cable or an EA90x extension cable) is used to
connect a TQ9xx proximity sensor to the input of an IQS900 signal conditioner.
A transmission cable is used to connect the output of the IQS900 signal conditioner to
“monitor-side” circuitry such as a GSI127 galvanic separation unit or a monitoring system
such as VM600 or VibroSmart®. 
The sensor cabling from the “sensor-side” uses a self-locking miniature coaxial connector
and the transmission cable to the “monitor-side” uses a removable screw-terminal connector
(see Figure 4-5 and Figure 4-6).

NOTE: The IQS900’s housing features a self-locking miniature coaxial connector and
removable screw-terminal connectors that can be disconnected from the main
body of the housing to simplify installation of the signal conditioner.

SEE 4.1 GENERAL PRECAUTIONS BEFORE CONNECTING CABLES TO AN IQS900 SIGNAL
CONDITIONER.

Figure 4-6: IQS900 signal conditioners in an ABA17x industrial housing

Mounting
brackets

Removable
screw- terminal 
connectors

Output connector
(for transmission 
cabling to 
“monitor-side”)

Input connectors
(for sensor
cabling from
“sensor-side”)

IQS900 signal conditioner
with DIN-rail mounting adaptor

ABA17x industrial housing
with DIN rails (TH 37-7.5)

TQ9xx/EA90x cabling 
passing through

cable fittings
(stuffing glands) 

Note: Before connecting cables to an 
IQS900 screw-terminal connector, 
see Table 4-3 IQS900 signal conditioner 
screw-terminal connectors
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The self-locking miniature coaxial connector at the input to an IQS900 signal conditioner
connects directly to a TQ9xx proximity sensor’s integral cable or an EA90x extension cable
assembly.
When connecting a TQ9xx sensor’s integral cable or an EA90x extension cable to an IQS900
signal conditioner, see 3.3 Installing an integral or extension cable.

The screw-terminal connector at the input to an IQS900 signal conditioner has connections
labelled “COM”, “TEST”, “RAW” and “COM”, which are available for troubleshooting activities
such as commissioning and/or fault-finding (see 9 Maintenance and troubleshooting).

The screw-terminal connector at the output from an IQS900 signal conditioner has
connections labelled “−24V”, “COM”, “O/P” and “SHD”, which are used for connection to the
transmission cable that connects to the “monitor-side”, as follows:
• For operation with an IQS900 signal conditioner configured with a current output signal

(2-wire signal transmission), three of the output screw terminals are used (“−24V”,
“COM” and “SHD”). The other screw terminal is not connected (“O/P”).

• For operation with an IQS900 signal conditioner configured with a voltage output signal
(3-wire signal transmission), all of the output screw terminals are used (“−24V”,
“COM”, “O/P” and “SHD”).

NOTE: The shield of the transmission cable to the “monitor-side” must be connected to the
“SHD” output of the IQS900 signal conditioner.

See 4.4.2.1 Grounding for information on grounding and 8.2 General wiring diagrams for
detailed wiring diagrams of TQ9xx-based proximity measurement chains using an IQS900
signal conditioner.

To connect cables to an IQS900 signal conditioner:
1- Ensure that the power supply to the equipment is turned off.
2- Mount the industrial housing and IQS900 signal conditioner (see 4.3 Installing an

ABA17x industrial housing and 4.4 Installing an IQS900 signal conditioner).
3- Strip the insulation off the wires of the “monitor-side” cable assembly, as required.
4- Open the door (cover) of the industrial housing.
5- Loosen the cable stuffing glands on the industrial housing and feed the cables through.
6- Make the electrical connections within the industrial housing:

• Connect the coaxial cable from the sensor / measurement chain to the input of the
IQS900 signal conditioner – using the miniature coaxial connectors
(see 3.3 Installing an integral or extension cable).

• Connect the output of the IQS900 signal conditioner to the transmission cable used
for connection to “monitor-side” circuitry such as a GSI127 galvanic separation unit
or a monitoring system – using the removable screw-terminal connector.

• See Figure 4-6, Table 4-3 and 8.2 General wiring diagrams.
7- Tighten the cable stuffing glands and check that the cables are firmly held by the stuffing

glands (fittings). This helps ensure that the cabling and the industrial housing are
protected and secure.

• The tightening torque values for the proper assembly of cable fittings (stuffing
glands) on ABA17x industrial housings are given in Figure B-1 (see Appendix B:
Tightening torque values for cable fittings.

8- Close the door (or fix the cover) of the industrial housing.
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If required, see 4.5 Replacing an IQS45x signal conditioner with an IQS900.

4.4.6 Configuring the external monitoring system
The external monitoring and/or protection system used with a TQ9xx-based proximity
measurement chain using an IQS900 signal conditioner must be configured to use the
appropriate measurement/diagnostic component values provided by the IQS900 (that is, the
DC component of the IQS900’s output signal).
See 7 Configuring an external monitoring system.

Table 4-3: IQS900 signal conditioner screw-terminal connectors

IQS900 screw-terminal connectors Metric Imperial

Clamping range
(min. to max.) 0.2 to 1.5 mm2 24 to 16 AWG

Tightening torque
(min. to max.) 0.2 to 0.25 N•m 0.15 to 0.18 lb-ft
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4.5 Replacing an IQS45x signal conditioner with an IQS900 

An IQS900 signal conditioner is typically mounted in an ABA17x industrial housing, while an
IQS45x signal conditioner is typically mounted in an ABA17x or ABA15x industrial housing.

NOTE: When replacing an IQS45x signal conditioner with an IQS900, the length of the
cables to the signal conditioner might have to be adjusted in order to allow for
different mountings (with or without DIN-rail adaptor) and different industrial
housings (ABA17x, ABA15x or equivalent).

4.5.1 Uninstalling the IQS45x
An IQS45x signal conditioner is generally mounted in an ABA17x or ABA15x or industrial
housing. The sensor cabling from the “sensor-side” uses a miniature coaxial connector and
the transmission cable to the “monitor-side” uses screw-terminals (see Figure 4-7).

To uninstall an IQS45x signal conditioner:
1- Ensure that the power supply to the equipment is turned off.
2- Open the door or remove the cover of the industrial housing (see example in Figure 4-7

for an ABA15x industrial housing).
3- Identify the coaxial sensor cable from the “sensor-side” and each wire for the

transmission cable to the “monitor-side” that are connected to the IQS45x.
See Figure 4-7 and use Table 4-4 to record the number and/or colour for each wire.

4- To disconnect the “sensor-side” circuitry (TQ4xx sensor), unscrew the miniature coaxial
connector of the coaxial sensor cable from the left/bottom of the IQS45x signal
conditioner. See 4.4.3 Removing and inserting self-locking miniature coaxial connectors.

5- To disconnect the “monitor-side” circuitry (electronic monitoring system), unscrew the
screw terminals of the transmission cable from the right/top of the IQS45x signal
conditioner. See 4.4.4 Removing and inserting screw-terminal connectors.

6- Remove the cables from the cable stuffing glands of the industrial housing.
7- Remove the IQS45x from the device mounting plate or DIN rail.

SEE 4.1 GENERAL PRECAUTIONS BEFORE REPLACING AN IQS45X SIGNAL
CONDITIONER WITH AN IQS900.
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Figure 4-7: An IQS45x signal conditioner in an ABA15x industrial housing
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4.5.2 Installing and connecting the IQS900
An IQS900 signal conditioner is generally mounted in an ABA17x industrial housing. The
sensor cabling from the “sensor-side” uses a self-locking miniature coaxial connector and the
transmission cable to the “monitor-side” uses a removable screw-terminal connector.

To replace an IQS45x with an IQS900 signal conditioner:
1- Ensure that the procedure outlined in 4.5.1 Uninstalling the IQS45x has been followed

and that the power supply to the equipment is turned off.
2- Either reuse the existing industrial housing or install a new one (see 4.3 Installing an

ABA17x industrial housing).
3- Mount the IQS900 in the industrial housing (see 4.4.2 Mounting procedure).
4- If necessary, adapt the length of the transmission cable.

NOTE: The dimensions of ABA17x industrial housings may not the same as those of the
existing industrial housing. If a transmission cable is too short to be connected,
then slacken it.

NOTE: If a transmission cable is still too short after slackening, install an extension cable
and a junction box. Contact your local Meggitt representative or Meggitt SA for
further information. 

Table 4-4: IQS45x wire identification and mapping to an IQS900

Sensor cabling (“sensor-side”) Transmission cable (“monitor-side”)

IQS45x1 
terminal

Wire
no.

Wire
colour

IQS9002 
terminal

IQS45x1

terminal
Wire
no.

Wire
colour

IQS9002 
terminal

Coaxial 
connector

Coaxial 
connector −24 −24V

COM COM COM3

TEST O/P O/P

RAW COM3

COM

Notes
1. The metal housing of an IQS45x is connected to its COM input/terminal. Therefore, an IQS45x must be electrically isolated from 

ground (GND), for example, by installing the IQS45x on or in a device that insulates it from ground.
2. The metal housing of an IQS900 is connected to its COM inputs/terminals. Therefore, an IQS900 must be electrically isolated from 

ground (GND), for example, by installing the IQS900 on or in a device that insulates it from ground.
See 4.4.2 Mounting procedure and 8.2 General wiring diagrams.

3. For improved performance and interfacing flexibility, the IQS900 provides separate COM terminals at the input and output of the 
signal conditioner (all of which are electrically connected together internally). When interfacing to an IQS900, the COM terminal 
that is physically closest to an “active” signal terminal should be used as the reference for shielding and/or grounding, as required. 
For example, COM & TEST and RAW & COM at the input; −24V & COM & COM or −24V & COM & O/P & COM at the output, as 
required (see 8.2 General wiring diagrams). In contrast, the IQS45x provides only a single COM terminal at the output that is used 
as the reference for both shielding and grounding, as required.

Because Meggitt’s vibro-meter® proximity measurement chains are tuned
systems, never shorten or lengthen a TQ9xx proximity sensor’s integral
cable or an EA90x extension cable. See 3.1.3 Total system (chain) length.
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5- Loosen the cable stuffing glands on the ABA17x industrial housing and feed the cables
through (see 4.3.1 Mounting an ABA17x industrial housing).

6- To connect the “sensor-side” circuitry (TQ9xx sensor), screw the self-locking miniature
coaxial connector of the coaxial sensor cable to the miniature coaxial connector on the
left/bottom of the IQS900 signal conditioner. See 4.4.3 Removing and inserting
self-locking miniature coaxial connectors.

7- To connect the “monitor-side” circuitry (electronic monitoring system), connect the
transmission cable to the screw terminals of the screw-terminal connector on the
right/top of the IQS900 signal conditioner. See 4.4.4 Removing and inserting
screw-terminal connectors.
For each transmission cable wire to be connected:

• Strip the end of each cable wire to expose approximately 5 mm of conductor.
• Determine which IQS900 screw-terminal connector and terminal each wire has to be

connected to using the information recorded in Table 4-4.
• Connect each wire by inserting the conductor into the corresponding screw-terminal

connector and tightening the fixing screw until tight.
8- Tighten the cable stuffing glands and check that the cables are securely fastened by the

stuffing glands (fittings). This helps ensure that the cabling and the industrial housing are
protected and secure.

• The tightening torque values for the proper assembly of cable fittings (stuffing
glands) on ABA17x industrial housings are given in Figure B-1 (see Appendix B:
Tightening torque values for cable fittings.

9- Close the door (or fix the cover) of the industrial housing.

NOTE: The IQS900’s housing features removable screw-terminal connectors that can be
unplugged from the main body of the housing to simplify installation of the signal
conditioner.

4.5.3 Configuring the external monitoring system
When an IQS45x signal conditioner is replaced with an IQS900 signal conditioner, the
external monitoring and/or protection system used with the TQ9xx-based proximity
measurement chain must be updated to use the appropriate measurement/diagnostic
component values provided by the IQS900 (that is, the DC component of the IQS900’s output
signal).
See 7 Configuring an external monitoring system.
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5 INSTALLING GALVANIC SEPARATION UNITS
This chapter provides general guidelines on mounting galvanic separation units in
TQxxx-based proximity measurement chains.
The GSI127 is a drop-in replacement for the GSI122, GSI123, GSI124 and GSI130 galvanic
separation units and for the GSV14x power supply and safety barrier unit.

NOTE: A GSI127 with ordering options B03 (for IQS900/IQS4xx using current (2-wire)
transmission) or B05 (for IQS900/IQS4xx using voltage (3-wire) transmission) can
be used in TQxxx-based proximity measurement chains.

NOTE: Further information on the GSI127 galvanic separation unit can be found in its data
sheet.

5.1 General precautions

5.1.1 Galvanic separation units in potentially explosive atmospheres

NOTE: Galvanic separation units can also be used in ordinary applications (non-explosive
atmospheres), for example, in order to allow the transmission of signals over long
distances (2-wire current transmission) and/or to reduce the noise in the
measurement chain due to frame voltage.

5.1.2 Operating temperature range

NOTE: Further information on the operating temperature range of a galvanic separation
unit can be found in the corresponding data sheet.

GSI127 GALVANIC SEPARATION UNITS CAN BE INSTALLED IN POTENTIALLY EXPLOSIVE
ATMOSPHERES (EX ZONES).
GSI127 GALVANIC SEPARATION UNITS ACTING AS SAFETY BARRIERS MUST BE
INCLUDED IN TQXXX-BASED PROXIMITY MEASUREMENT CHAINS THAT ARE INSTALLED
IN POTENTIALLY EXPLOSIVE ATMOSPHERES USING PROTECTION MODE “EX I” (INTRINSIC
SAFETY).
THE GSI127 IS AN ASSOCIATED APPARATUS WITH AN ADDITIONAL PROTECTION MODE
THAT PERMITS AN INSTALLATION IN AN EX ZONE 2 (HAZARDOUS AREA) WHEN IT IS
INSTALLED INSIDE AN ENCLOSURE WITH A PROTECTION RATING OF AT LEAST IP54 (OR
EQUIVALENT), WITH DUE CONSIDERATION FOR THE MAXIMUM THERMAL DISSIPATION
STATED IN THE CORRESPONDING EX CERTIFICATES.
FOR FURTHER INFORMATION, SEE EQUIPMENT INSTALLED IN POTENTIALLY EXPLOSIVE
ATMOSPHERES AND THE EX CERTIFICATES IN THE APPENDICES OF THIS MANUAL. (THE
EX CERTIFICATES ARE ALSO AVAILABLE FROM OUR WEBSITE AT
WWW.MEGGITTSENSING.COM/ENERGY)
OTHER ASSOCIATED APPARATUS WITHOUT SUCH AN ADDITIONAL PROTECTION MODE
MUST NOT BE INSTALLED IN SUCH ENVIRONMENTS.

The ambient temperature where a galvanic separation unit is installed must
be permanently within its operating temperature range. 

http://www.meggittsensing.com/energy
http://www.meggittsensing.com/energy
http://www.meggittsensing.com/energy
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5.2 Installing a GSI127 galvanic separation unit

5.2.1 Mounting procedure
A GSI127 galvanic separation unit should be installed on a 35 mm wide symmetrical DIN rail
such as a TH 35-7.5 (see Figure 5-1) and is generally mounted in an industrial housing, rack
or cabinet.

NOTE: A GSI127 galvanic separation unit should be installed vertically on the DIN rail, as
this orientation maximises the air flow available to cool devices.
As shown in Figure 5-1, a GSI127 is typically installed right-side-up (with the
mounting adaptor latch at the bottom of the unit), but it can equally be installed
upside-down (inverted, with the mounting adaptor latch at the top of the unit) for
ease of installation and wiring.

The GSI127’s housing features removable screw-terminal connectors that can unplugged
from the main body of the housing to simplify installation of the unit.

SEE 5.1 GENERAL PRECAUTIONS BEFORE INSTALLING A GSI127 GALVANIC
SEPARATION UNIT.

Transmission cable
(from signal 
conditioner)

Connecting cable
(to +24 VDC 

power supply)

Figure 5-1: A GSI127 galvanic separation unit on a DIN rail
(shown with connections for 2-wire current transmission)

35 mm symmetrical 
DIN rail (TH 35-7.5)

Latch of
integrated DIN-rail 
mounting adaptor

Removable 
screw-terminal 

connectors

Connecting cable
(to electronic 

monitoring system)
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5.2.2 Removing and inserting screw-terminal connectors
To remove a screw-terminal connector from the main body of a GSI127 unit:
1- Push the raised tab on the front of the screw-terminal connector (which acts as a lever)

away from the main body of the unit to overcome the retaining force and separate the
screw-terminal connector and the unit (see Figure 5-2). Use enough force to separate
the connector from the body of the unit by approximately 5 mm.

2- Pull the screw-terminal connector to remove it from the main body of the unit.

To reinsert a screw-terminal connector in the body of a GSI127 unit:
1- Ensure that the raised tab on the front of the screw-terminal connector is pushed down

flat so that the rear of the connector is not obstructed.
2- Align the screw-terminal connector with the main body of the unit, ensuring that the

guide-rails of both parts are aligned, and push the connector into the main body of the
unit.

3- When the screw-terminal connector is approximately 1-2 mm from the main body of the
unit, more force is required to overcome the mechanical locking mechanism and the
friction of the connectors.
There should be an audible click when the connector is properly inserted.

1. Push the raised tab away 
from the body of the unit

Figure 5-2: Removing a screw-terminal connector from the main body of a GSI127 unit

2. Pull the screw-terminal 
connector to remove it
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5.2.3 Connecting cables
The transmission cable from the proximity measurement chain’s sensor-side circuitry
(IQS900 signal conditioner) and the connecting cable to the monitor-side circuitry are
connected to the GSI127 galvanic separation unit using removable screw-terminal
connectors (see Figure 5-1 and Figure 5-2).

NOTE: The screw-terminal connector on the top of the GSI127, labelled “SENSOR”, is for
connection to the transmission cable that connects to the sensor-side circuitry, that
is, to front-end circuitry such as sensors and/or signal conditioners.

NOTE: The screw-terminal connector on the bottom of the GSI127, labelled “MONITOR”,
is for connection to the connecting cable that connects to the monitor-side circuitry,
such as a VM600 rack-based electronic monitoring system.

There is a block of four screw terminals on the top front of the GSI127, labelled “SENSOR”,
out of which, up to three of which are used for connection to the transmission cable that
connects to the sensor-side circuitry:
• For operation with current signals from the IQS900 signal conditioner (2-wire signal

transmission), a GSI127 with ordering option B03 should be used. This option uses two
of the SENSOR screw terminals, labelled “+” and “−”. The other two SENSOR screw
terminals, labelled “NC”, are not connected.

• For operation with voltage signals from the IQS900 signal conditioner (3-wire signal
transmission), a GSI127 with ordering option B05 should be used. This option uses three
of the SENSOR screw terminals, labelled “COM”, “−” and “I/P”. The other SENSOR
screw terminal, labelled “NC”, is not connected.

There is a block of four screw terminals on the bottom front of the GSI127, labelled
“MONITOR”, all of which are used for connection to the connecting cable that connects to the
monitor-side circuitry:
• The connection of the voltage output signal is the same for all GSI127s (ordering options

B01 to B05) and uses all of the MONITOR screw terminals, labelled “24 VDC +”,
“24 VDC −”, “SIGNAL 0V” and “SIGNAL O/P”.

See 8 Electrical connections for detailed wiring diagrams of TQ9xx-based proximity
measurement chains using the GSI127.

NOTE: The shield of the transmission cable from the sensor-side circuitry should not be
connected to the GSI127 galvanic separation unit (“open screening”).
Instead, the transmission cable from the sensor-side circuitry must be connected
to the mandatory grounding bracket at the entrance to the cubicle that contains
the GSI127.

NOTE: The GSI127 galvanic separation unit does not require a ground connection and
should not be grounded to its DIN rail.

If required, see 5.3 Replacing a GSI124 galvanic separation unit with a GSI127,
5.4 Replacing a GSI123 galvanic separation unit with a GSI127 or
5.5 Replacing a GSV14x power supply and safety barrier unit with a GSI127.
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5.3 Replacing a GSI124 galvanic separation unit with a GSI127
For a GSI124 galvanic separation unit:
• The connections at the top of the housing are for the connecting cable to the electronic

monitoring system.
• The connections at the bottom of the housing are for the transmission cable from the

front-end circuitry such as sensors and/or signal conditioners.
For a GSI127 galvanic separation unit:
• The connections at the top of the housing are for the transmission cable from the

front-end circuitry such as sensors and/or signal conditioners.
• The connections at the bottom of the housing are the connecting cable to the electronic

monitoring system.

NOTE: When replacing a GSI124 galvanic separation unit with a GSI127, the length of the
cables to the unit might have to be adjusted in order to allow for this change of
position.

5.3.1 Uninstalling the GSI124

A GSI124 galvanic separation unit is generally mounted in an industrial housing, rack or
cabinet. The transmission cable from the sensor-side circuitry and the connecting cable to
the monitor-side circuitry are connected to the GSI124 using screw terminals
(see Figure 5-3).
To uninstall a GSI124:
1- Turn off the power supply to the equipment.
2- Identify each wire for both the transmission cable from the sensor-side and the

connecting cable to the monitor-side that are connected to the GSI124. See Figure 5-3
and use Table 5-1 to record the number and/or colour for each wire.

3- On the GSI124, unscrew the screw terminals on the upper half of the unit in order to
disconnect the connecting cable to the monitor-side circuitry (electronic monitoring
system).

4- On the GSI124, unscrew the screw terminals on the lower half of the unit in order to
disconnect the transmission cable from the sensor-side circuitry (signal conditioner).

5- Disconnect the grounding. That is, disconnect the black flying lead terminated with a
crimp from the underside of the GSI124 and then remove this lead from the DIN rail, as
it is not required by the GSI127 (see Figure 5-3).

6- Remove the GSI124 from the DIN rail.

SEE 5.1 GENERAL PRECAUTIONS BEFORE REPLACING A GSI124 GALVANIC
SEPARATION UNIT WITH A GSI127.
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Figure 5-3: A GSI124 galvanic separation unit
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Screw
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Table 5-1: GSI124 wire identification and mapping to a GSI127

Transmission cable (sensor-side) Connecting cable (monitor-side)

GSI124 
terminal

Wire
no.

Wire
colour

GSI127 
terminal

GSI124 
terminal

Wire
no.

Wire
colour

GSI127
terminal

+ + OUT O/P

SI
G

N
A

L

− − 0V2 0V

SHIELD1 +24V +

24
VD

C

0V2 −

Notes
1. The shield of the transmission cable from the proximity measurement chain’s sensor-side circuitry must not be connected to the 

GSI127 galvanic separation unit (“open screening”). Instead, the shield must be connected to the mandatory grounding bracket at 
the entrance to the cubicle that contains the GSI127. See 8 Electrical connections.

2. For improved performance and interfacing flexibility, the GSI127 has a separate differential (“floating”) output with two dedicated 
screw terminals (O/P and 0V) and a separate 24 VDC power supply input with two dedicated screw terminals (+ and −), whereas the 
GSI124 has a single terminal (0V) that is used as a common reference for both the signal output and the power supply input.
When replacing a GSI124 with a GSI127 in a proximity measurement chain, separate wires are required for the connection 
between the GSI127’s 0V (SIGNAL) terminal and the connecting cable to the electronic monitoring system and for the connection 
between the GSI127’s − (24 VDC) terminal and the connecting cable to the power supply.
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5.3.2 Installing and connecting the GSI127
To replace a GSI124 with a GSI127:
1- Ensure that the procedure outlined in 5.3.1 Uninstalling the GSI124 has been followed

and that the power supply to the equipment is turned off.
2- Either reuse the existing DIN rail or install a new one.
3- Clip the GSI127 to the DIN rail.
4- If necessary:

• Adapt the length of the transmission cable and connecting cable.
• Strip the transmission cable from the sensor-side circuitry in order to get a sufficient

length of shielding cord for connection to the mandatory grounding bracket at the
entrance to the cubicle that contains the GSI127 (see 8 Electrical connections).

5- Strip the end of each wire to expose approximately 5 mm of conductor.
6- For each wire to be connected:

• Determine which terminal each wire has to be connected to using the information
recorded in Table 5-1.

• Connect each wire by inserting the conductor into the corresponding screw terminal
and tightening the fixing screw until tight.

NOTE: The GSI127’s housing features removable screw-terminal connectors that can be
unplugged from the main body of the housing to simplify installation of the unit.

5.4 Replacing a GSI123 galvanic separation unit with a GSI127

5.4.1 Uninstalling the GSI123

A GSI123 galvanic separation unit is generally mounted in an industrial housing, rack or
cabinet. This unit is normally installed on a dedicated mounting plate using a locating pin and
a fixing screw (see Figure 5-5). The transmission cable from the sensor-side circuitry and the
connecting cable to the monitor-side circuitry are connected to the GSI123 using AMP
Faston 6.3 lugs (see Figure 5-4) that are crimped to the wires.
To uninstall a GSI123:
1- Turn off the power supply to the equipment.
2- Identify each wire for both the transmission cable from the sensor-side and the

connecting cable to the monitor-side that are connected to the GSI123. See Figure 5-4
and use Table 5-2 to record the number and/or colour for each wire.

3- On the GSI123, pull the three AMP Faston 6.3 lugs free from the upper half of the unit in
order to disconnect the connecting cable to the monitor-side circuitry (electronic
monitoring system).

4- On the GSI123, pull the two AMP Faston 6.3 lugs free from the lower half of the unit in
order to disconnect the transmission cable from the sensor-side circuitry (signal
conditioner).

5- Undo the M4 fixing screw until the GSI123 has been uninstalled and disassemble the
mounting plate from the DIN rail (see Figure 5-5).

SEE 5.1 GENERAL PRECAUTIONS BEFORE REPLACING A GSI123 GALVANIC
SEPARATION UNIT WITH A GSI127.
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M4 fixing
screw

Figure 5-4: A GSI123 galvanic separation unit
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Figure 5-5: The mounting plate used by GSI123 galvanic separation units
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5.4.2 Installing and connecting the GSI127
To replace a GSI123 with a GSI127:
1- Ensure that the procedure outlined in 5.4.1 Uninstalling the GSI123 has been followed

and that the power supply to the equipment is turned off.
2- Either reuse the existing DIN rail or install a new one.
3- Clip the GSI127 to the DIN rail.
4- Cut each wire close to where they are crimped to the AMP Faston 6.3 lugs.
5- If necessary:

• Adapt the length of the transmission cable and connecting cable.
• Strip the transmission cable from the sensor-side circuitry in order to get a sufficient

length of shielding cord for connection to the mandatory grounding bracket at the
entrance to the cubicle that contains the GSI127 (see 8 Electrical connections).

6- Strip the end of each wire to expose approximately 5 mm of conductor.
7- For each wire to be connected:

• Determine which terminal each wire has to be connected to using the information
recorded in Table 5-2.

• Connect each wire by inserting the conductor into the corresponding screw terminal
and tightening the fixing screw until tight.

NOTE: The GSI127’s housing features removable screw-terminal connectors that can be
unplugged from the main body of the housing to simplify installation of the unit.

Table 5-2: GSI123 wire identification and mapping to a GSI127

Transmission cable (sensor-side) Connecting cable (monitor-side)

GSI123 
terminal

Wire
no.

Wire
colour

GSI127 
terminal1

GSI123 
terminal

Wire
no.

Wire
colour

GSI127
terminal

+ + SIGNAL O/P

SI
G

N
A

L

− − 0V2 0V

0V2 +

24
VD

C

−24V −

Notes
1. The shield of the transmission cable from the proximity measurement chain’s sensor-side circuitry must not be connected to the 

GSI127 galvanic separation unit (“open screening”). Instead, the shield must be connected to the mandatory grounding bracket at 
the entrance to the cubicle that contains the GSI127. See 8 Electrical connections.

2. For improved performance and interfacing flexibility, the GSI127 has a separate differential (“floating”) output with two dedicated 
screw terminals (O/P and 0V) and a separate 24 VDC power supply input with two dedicated screw terminals (+ and −), whereas the 
GSI123 has a single terminal (0V) that is used as a common reference for both the signal output and the power supply input.
When replacing a GSI123 with a GSI127 in a proximity measurement chain, separate wires are required for the connection 
between the GSI127’s 0V (SIGNAL) terminal and the connecting cable to the electronic monitoring system and for the connection 
between the GSI127’s − (24 VDC) terminal and the connecting cable to the power supply.
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5.5 Replacing a GSV14x power supply and safety barrier unit with a GSI127

5.5.1 Uninstalling the GSV14x 

A GSV14x power supply and safety barrier unit is generally mounted in an industrial housing,
rack or cabinet. These units are normally installed using a single M4 screw but can be
mounted using a mounting kit (DIN rail, nut assembly and bracket).

NOTE: Further information on mounting accessories for a GSV14x power supply and
safety barrier unit can be found in the GSI/GSV mounting accessories data sheet.

The transmission cable from the sensor-side circuitry and the connecting cable to the
monitor-side circuitry are connected to the GSV14x using lugs (see Figure 5-6) that are
crimped to the wires.
To uninstall a GSV14x:
1- Turn off the power supply to the equipment.
2- Identify each wire for both the transmission cable from the sensor-side and the

connecting cable to the monitor-side that are connected to the GSV14x. See Figure 5-6
and use Table 5-3 to record the number and/or colour for each wire. 

3- On the GSV14x, pull the four lugs free from the upper half of the unit in order to
disconnect the connecting cable to the monitor-side circuitry (electronic monitoring
system and power supply).

4- On the GSV14x, pull the four lugs free from the lower half of the unit in order to
disconnect the transmission cable from the sensor-side circuitry (signal conditioner).

5- Undo the M4 fixing screw until the GSV14x has been uninstalled and disassemble the
mounting kit from the DIN rail (see Figure 5-6).

SEE 5.1 GENERAL PRECAUTIONS BEFORE REPLACING A GSV14X POWER SUPPLY AND
SAFETY BARRIER UNIT WITH A GSI127.
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Power supply

Signal output

COM output

Shield of
transmission cable

COM 0 V

Output from IQS45x

Power to IQS45x 
(−24 V)

Figure 5-6: A GSV14x power supply and safety barrier unit

From power 
supply

To electronic 
monitoring system

From 
sensor-side 
circuitry

Table 5-3: GSV14x wire identification and mapping to a GSI127

Transmission cable (sensor-side) Connecting cable (monitor-side)

GSV14x 
terminal

Wire
no.

Wire
colour

GSI127 
terminal

GSV14x 
terminal

Wire
no.

Wire
colour

GSI127
terminal

COM 0V COM SIGNAL 0V

SI
G

N
A

L

−24V − COM O/P

OUTPUT I/P PS+ +

24
VD

C

PA1 PS− −

Notes
1. The shield of the transmission cable from the proximity measurement chain’s sensor-side circuitry must not be connected to the 

GSI127 galvanic separation unit (“open screening”). Instead, the shield must be connected to the mandatory grounding bracket at 
the entrance to the cubicle that contains the GSI127. See 8 Electrical connections.
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5.5.2 Installing and connecting the GSI127
To replace a GSV14x with a GSI127:
1- Ensure that the procedure outlined in 5.5.1 Uninstalling the GSV14x has been followed

and that the power supply to the equipment is turned off.
2- Either reuse the existing DIN rail or install a new one.
3- Clip the GSI127 to the DIN rail.
4- Cut each wire close to where they are crimped to the lugs.
5- If necessary:

• Adapt the length of the transmission cable and connecting cable.
• Strip the transmission cable from the sensor-side circuitry in order to get a sufficient

length of shielding cord for connection to the mandatory grounding bracket at the
entrance to the cubicle that contains the GSI127 (see 8 Electrical connections).

6- Strip the end of each wire to expose approximately 5 mm of conductor.
7- For each wire to be connected:

• Determine which terminal each wire has to be connected to using the information
recorded in Table 5-3.

• Connect each wire by inserting the conductor into the corresponding screw terminal
and tightening the fixing screw until tight.

NOTE: The GSI127’s housing features removable screw terminals that can unplugged
from the main body of the housing to simplify installation of the unit.
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6 MEASURING AND ADJUSTING THE INITIAL GAP
This chapter provides general guidelines on measuring and adjusting the initial gap of an
installed TQ9xx-based proximity measurement chain. The adjustment of the initial gap can
be mechanical and/or electrical.
Mechanical adjustment of the initial gap must be performed when a new proximity
measurement chain is installed, that is, before the measurement system is used.
Electrical adjustment of the initial gap should be performed after the mechanical adjustment
of the initial gap and before the measurement system is used. This is a calibration of the
electronic monitoring system used with the proximity measurement chain and can be
checked periodically if required (see 9 Maintenance and troubleshooting).
The information contained in this chapter applies to installed proximity measurement chains.

6.1 Measurement and mechanical adjustment of the initial gap
Mechanical adjustment of the initial gap should be performed when installing a TQ9xx-based
proximity sensor by adjusting the distance between the tip of the sensor and the target ‒ with
the power to the machine turned off.

NOTE: Mechanical adjustment of the initial gap should be performed with the power to the
machine turned off.

The initial gap can be measured mechanically by inserting a feeler gauge of the required
thickness between the tip of the proximity sensor and the target. The physical position of the
proximity sensor can then be adjusted to create the required initial gap.
The sensor-to-target distance must always be within the measurement range of the proximity
sensor in order to ensure the correct operation of the measurement chain. Therefore,
knowledge of the approximate magnitude of the relative movement between the target and
the proximity sensor is necessary. Knowledge of the expected direction of movement is also
required.
If the direction of movement alternates, for example, a relative vibration measurement, then
the initial gap should be set in the middle of the proximity sensor’s measurement range. See
the example in Figure 6-1 (a) for a TQ902 proximity sensor.
If the direction of movement tends to be in one direction only, for example, an axial position
measurement, then the initial gap should be set at one end of the proximity sensor’s
measurement range according to the expected direction of movement. See the example in
Figure 6-1 (b) for a TQ902 proximity sensor.
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In either case, it is important to leave sufficient safety margin to prevent the proximity sensor
touching the target. The following initial gaps are suggested:

TQ901, TQ902/TQ912 (sensitivity 8 mV/µm): 0.2 mm
TQ902/TQ912 (sensitivity 4 mV/µm), TQ922/TQ932: 0.3 mm
TQ903, TQ923: 0.75 mm.

NOTE: Further information on measurement range specifications can be found in the
corresponding data sheet.

NOTE: If an electrical adjustment of the initial gap is also to be made (see 6.2 Electrical
adjustment of the initial gap), then do not fix the proximity sensor using an industrial
adhesive yet.

Figure 6-1: Example of initial gap adjustment
for a TQ902 (sensitivity 4 mV/µm) with a VCL 140 target

Direction of movement

a) Direction of movement 
alternates
(relative vibration 
measurement)

b) Movement in one
direction
(axial position 
measurement)

Direction of 
movement

Direction of
movement

dmax = 4.3 mm dmin = 0.3 mm

dmin

dmax

d
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6.2 Electrical adjustment of the initial gap
Assuming that the initial gap is set mechanically in the linear part of the measurement range
(see 6.1 Measurement and mechanical adjustment of the initial gap), the output voltage of
the proximity measurement chain is normally around −9 V. Figure 6-2 shows that as the
distance between the target and the proximity sensor varies:
• the DC component corresponds to the initial gap (DC gap)
• the AC voltage component, superimposed on the DC component, corresponds to the

vibration of the target.
Figure 6-3 shows the voltage-distance characteristics for targets made of VCL 140 steel
(equivalent to AISI 4140) and other metals. In practice, the target may be made of a different
alloy, so it will have its own unique voltage-distance characteristics.

NOTE: For the true measurement range of the proximity measurement chain refer to the
proximity sensor’s data sheet.

Figure 6-2: Example showing voltage output by the proximity measurement chain
as a function of target distance (d)

Linear part of 
measurement range

Output 
voltage (V) 

Distance to 
target (d) 

Initial gap

100 µmpp

Vibration of 
the target

Dynamic 
component
= 400 mVpp

Output
voltage for
initial gap

= −9 V
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6.2.1 Adjusting systems using current (2-wire) signal transmission
For TQ9xx-based proximity measurement chains using an IQS900 with a current-modulated
output signal (that is, current (2-wire) signal transmission), the following procedure shows
how to adjust the initial gap electrically.
1- Connect a −24 VDC power supply between the “−24V” and “COM” terminals of the

IQS900 signal conditioner (see Figure 6-4).
2- Connect an ammeter (DMM) in series with the power supply (see Figure 6-4).
3- Check the data sheet for the specific type of TQ9xx proximity sensor used and note the

theoretical limits of the (linear) measurement range.
4- Set the sensor-to-target distance to the theoretical minimum and maximum values using

feeler gauges, and to several values in between. Measure the current at each setting and
construct a table showing the current-distance characteristics.

NOTE: If electrically conductive feeler gauges are being used, it is important to remove
them from the gap between the proximity sensor and the target before taking the
current reading. If a conductive feeler gauge is left between the proximity sensor
and the target, the current measurement will be incorrect.

5- The current is subsequently converted into a voltage by the GSI127 galvanic separation
unit for a system using current (2-wire) signal transmission. For example, a VCL 140
target has the following transfer function: 

This transfer function can also be expressed as follows: 

6- Using the formula above, calculate the voltage corresponding to the measured current
value for each measurement setting in step 4.

7- Plot a curve of the voltage-distance characteristics (see Figure 6-2 for an example).
8- The linear part of the measurement range and the system sensitivity (mV/µm) can be

determined using the curve plotted in step 7.

• At minimum GAP Current = −15.5 mA Voltage = −1.6 V

• At maximum GAP Current = −20.5 mA Voltage = −17.6 V

• Voltage (V) = −3.2 (V/mA) × current (value in mA) + 48 V 

Gap (d)

Ammeter
(DMM)

Power supply 
(−24 VDC)

Figure 6-4: Characterisation for systems using current (2-wire) signal transmission

Junction box
(JB118)

EA90x

IQS900

O/P
COM
−24VTQ9xx

Target

COM
A
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Alternatively, this procedure could be adapted to use the IQS900 signal conditioner’s Raw
voltage output signal with a voltmeter (DMM) between the “RAW” and “COM” terminals –
instead of using an ammeter (DMM) in series with the power supply to measure output signal
current. See 9.4.1 Raw output functionality.

6.2.2 Adjusting systems using voltage (3-wire) signal transmission
For TQ9xx-based proximity measurement chains using an IQS900 with a voltage-modulated
output signal (that is, voltage (3-wire) signal transmission), the following procedure shows
how to adjust the initial gap electrically.
1- Connect a −24 VDC power supply between the “−24V” and “COM” terminals of the

IQS900 signal conditioner (see Figure 6-5).
2- Connect a voltmeter (DMM) between the “O/P” and “COM” terminals (see Figure 6-5).
3- Check the data sheet for the specific type of TQ9xx proximity sensor used and note the

theoretical limits of the (linear) measurement range.
4- Set the sensor-to-target distance to the theoretical minimum and maximum values using

feeler gauges, and to several values in between. Measure the voltage at each setting.

NOTE: If electrically conductive feeler gauges are being used, it is important to remove
them from the gap between the proximity sensor and the target before taking the
current reading. If a conductive feeler gauge is left between the proximity sensor
and the target, the current measurement will be incorrect.

5- Plot a curve of the voltage-distance characteristics (see Figure 6-2 for an example).
6- The linear part of the measurement range and the system sensitivity (mV/µm) can now

be determined using the curve plotted in step 5.

Alternatively, this procedure could be adapted to use the IQS900 signal conditioner’s Raw
voltage output signal with a voltmeter (DMM) between the “RAW” and “COM” terminals –
instead of using a voltmeter (DMM) to measure output signal current. See 9.4.1 Raw output
functionality.

Gap (d)
Power supply 

(−24 VDC)

Figure 6-5: Characterisation for systems using voltage (3-wire) signal transmission

V
EA90x

IQS900

O/P
COM
−24VTQ9xx

Target Voltmeter 
(DMM)

COM

Junction box
(JB118)
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7 CONFIGURING AN EXTERNAL MONITORING SYSTEM
For the external monitoring and/or protection system – such as a VM600 or VibroSmart®

system – used with a TQ9xx-based measurement chain using an IQS900 signal conditioner,
it is important that the alarm levels (alert and/or danger) configured for the proximity
measurements are appropriate for both the configuration of the IQS900 signal conditioner
(with or without diagnostics) and the machinery/system under protection.
In addition, the external monitoring and/or protection system used with a TQ9xx-based
measurement chain using an IQS900 signal conditioner with diagnostics should be capable
of detecting and reporting the status of the measurement chain as communicated by the
quasi-static measurement/diagnostic component (DC) of the IQS900’s output signal, as
described in 7.1 IQS900 with diagnostics and 7.2 IQS900 without diagnostics.
See also 4.4.1.3 Overview of operation.

For example, the VM600 MPSx software (used by VM600 machinery protection cards) and
the VibroSight® software (used by VM600 condition monitoring cards and VibroSmart®

monitoring and/or protection modules) support sensor measurement chain “OK” functionality,
whereby the software indicates if the nominal bias value (measurement/diagnostic
component (DC)) of the signal measured by the monitoring system goes outside the region
defined by upper and lower OK levels.

NOTE: Refer to the monitoring and/or protection system documentation for further
information.

7.1 IQS900 with diagnostics
In a TQ9xx-based measurement chain using an IQS900 signal conditioner with diagnostics,
the IQS900 continuously:
• Runs health checks on the components of the TQ9xx-based proximity measurement

chain (sensor, cabling and signal conditioner).
• Drives/saturates the quasi-static measurement/diagnostic component (DC) of its output

signal outside of its normal operating range to indicate a problem with the measurement
chain.

• Updates the measurement component (AC) of its output signal corresponding to the
measured vibration.

Accordingly, the external monitoring and/or protection system used with an IQS900 signal
conditioner with diagnostics should monitor the measurement/diagnostic component (DC) of
the IQS900’s output signal for the values described in Figure 7-1 and Table 4-1.
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Figure 7-1: Output signal from an IQS900 signal conditioner with diagnostics

Output

Time

(a) Measurement/diagnostic component (DC) value = −15.5 to −20.5 mADC
or

−1.6 to −17.6 VDC.
Note: The measurement/diagnostic component (DC) value is within the normal operating range,
so the measurement chain is OK and the measurement component (AC) value can be trusted.

Output

Time

(b) Measurement/diagnostic component (DC) value = >−15.5 or <−20.5 mADC
or

>−1.6 or <−17.6 VDC.
Note: The measurement/diagnostic component (DC) value is outside of the normal operating range,
so the measurement chain is not OK!

Output

Time

Normal
operating

range

(AC)

(DC)

(DC)

(DC)

Note: In the (a) and (b) drawings above, the grey areas correspond to the recommended alarm ranges.
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7.1.1 Defining the alarm levels
As shown in Figure 7-1 (a), during normal operation, an IQS900 signal conditioner with
diagnostics will update its output signal as follows:
• Quasi-static measurement/diagnostic component (DC) to a value within the normal

operating range of −15.5 to −20.5 mADC or −1.6 to −17.6 VDC that corresponds to the
measured gap.

• Dynamic measurement component (AC) to a value within the normal operating range of
−15.5 to −20.5 mADC or −1.6 to −17.6 VDC that corresponds to the measured vibration
(displacement).

NOTE: Measurements (gap and vibration) depend on the measurement range and
sensitivity configured for the IQS900 (see 4.4.1 About the IQS900 signal
conditioner). 

As shown in Figure 7-1 (b), after the detection of a general problem with the measurement 
chain (sensor, cabling and signal conditioner itself), an IQS900 signal conditioner with 
diagnostics will update its output signal as follows:
• Quasi-static measurement/diagnostic component (DC) to a value outside of the normal

operating range, that is, >−15.5 or <−20.5 mADC or >−1.6 to <−17.6 VDC.
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7.2 IQS900 without diagnostics
In a TQ9xx-based measurement chain using an IQS900 signal conditioner without
diagnostics, the IQS900 continuously:
• Updates the quasi-static measurement/diagnostic component (DC) of its output signal

corresponding to the measured gap.
• Updates the measurement component (AC) of its output signal corresponding to the

measured vibration.
Accordingly, the external monitoring and/or protection system used with an IQS900 signal
conditioner with diagnostics should monitor the measurement/diagnostic component (DC) of
the IQS900’s output signal for the values described in Figure 7-1 and Table 4-2.

7.2.1 Defining the alarm levels
As shown in Figure 7-1 (a), during normal operation, an IQS900 signal conditioner without
diagnostics will update its output signal as follows:
• Quasi-static measurement/diagnostic component (DC) to a value within the normal

operating range of −15.5 to −20.5 mADC or −1.6 to −17.6 VDC that corresponds to the
measured gap.

• Dynamic measurement component (AC) to a value within the normal operating range of
−15.5 to −20.5 mADC or −1.6 to −17.6 VDC that corresponds to the measured vibration
(displacement).

NOTE: Measurements (gap and vibration) depend on the measurement range and
sensitivity configured for the IQS900 (see 4.4.1 About the IQS900 signal
conditioner). 



Document reference MAPROX9xx/E INSTALLATION MANUAL
Edition 4 - May 2022 Proximity measurement chains using TQ9xx proximity sensors

8 - 1

General precautions
ELECTRICAL CONNECTIONS

8 ELECTRICAL CONNECTIONS

8.1 General precautions
 

8.2 General wiring diagrams

NOTE: Information on connecting equipment to the electronic monitoring system can be
found in the project-specific wiring diagram delivered with a system.

For use in potentially explosive atmospheres, the GSI127 has a certification that allows
installation in an Ex Zone 2 (hazardous area), that is, it is an “Ex nA [ia]” safety barrier.
Additional information is given in the wiring diagrams listed in Table 8-1.

IN ORDINARY APPLICATIONS (NON-EXPLOSIVE ATMOSPHERES), NO CERTIFICATIONS ARE
REQUIRED FOR THE USE OF TQ9XX-BASED PROXIMITY MEASUREMENT CHAINS.
HOWEVER, IN POTENTIALLY EXPLOSIVE ATMOSPHERES (EX ZONES), CERTIFICATIONS
ARE REQUIRED FOR THE USE OF THESE MEASUREMENT CHAINS. THE ACTUAL
CERTIFICATION REQUIRED FOR EACH PRODUCT IN THE MEASUREMENT CHAIN DEPENDS
ON THE ATEX/IECEX ZONE IN WHICH THE PRODUCT IS INSTALLED.
THE “REQUESTED CERTIFICATIONS FOR EXPLOSIVE ZONES (ATEX/IECEX)” TABLE
INCLUDED IN EACH WIRING DIAGRAM (FIGURE 8-1 AND FIGURE 8-2) OUTLINES THE
CERTIFICATIONS REQUIRED FOR EACH PRODUCT IN THE MEASUREMENT CHAIN
ACCORDING TO THE ATEX/IECEX ZONE IN WHICH IT IS INSTALLED. THAT IS, THE
TABLES SPECIFY THE CERTIFICATION REQUIRED FOR A PRODUCT FROM AN AREA OF THE
WIRING DIAGRAM (AREA A, AREA B OR AREA C) WHEN THAT AREA OF THE WIRING
DIAGRAM CORRESPONDS TO THE DIFFERENT ATEX/IECEX ZONES IN WHICH THE
PRODUCT CAN BE INSTALLED.
THE LENGTHS OF ALL CABLES (INTEGRAL CABLES AND/OR CABLE ASSEMBLIES)
INSTALLED IN POTENTIALLY EXPLOSIVE ATMOSPHERES USING PROTECTION MODE
“EX I” ONLY MUST BE DETERMINED AS PER THE CONDITIONS AND LIMITATIONS
SPECIFIED IN THE EX CERTIFICATES FOR THE PRODUCT, WHICH ARE SUMMARISED IN
FIGURE 8-3.
FOR FURTHER INFORMATION, SEE EQUIPMENT INSTALLED IN POTENTIALLY EXPLOSIVE
ATMOSPHERES AND THE EX CERTIFICATES IN THE APPENDICES OF THIS MANUAL. (THE
EX CERTIFICATES ARE ALSO AVAILABLE FROM OUR WEBSITE AT
WWW.MEGGITTSENSING.COM/ENERGY)

http://www.meggittsensing.com/energy
http://www.meggittsensing.com/energy
http://www.meggittsensing.com/energy
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Table 8-1: Index of wiring diagrams

TQ9xx-based proximity measurement chain details Wiring diagram Figure

TQ9xx proximity probe with integral cable and/or EA90x
extension cable, IQS900 signal conditioner (in an ABA
housing), transmission cabling, optional GSI127 galvanic
separation unit and optional APF19x power supply –
using a single cubicle for industrial applications.

011-900-000E011
(sheet 1 of 3) 8-1

As above, but using two cubicles for industrial
applications. The cubicles are separated by a maximum
of 50 m of connecting cable.

011-900-000E011
sheet 2 of 3) 8-2

As above, but summarising the Ex parameters for the
measurement chain calculations.

011-900-000E011
(sheet 3 of 3) 8-3

THESE MEASUREMENT CHAINS ARE SUITABLE
FOR NON-EXPLOSIVE OR POTENTIALLY
EXPLOSIVE ATMOSPHERES IN ACCORDANCE WITH
THE INFORMATION GIVEN IN THE
“REQUESTED CERTIFICATIONS FOR EXPLOSIVE
ZONES (ATEX/IECEX)” TABLE INCLUDED IN THE
WIRING DIAGRAM.

THESE MEASUREMENT CHAINS ARE SUITABLE
FOR NON-EXPLOSIVE OR POTENTIALLY
EXPLOSIVE ATMOSPHERES IN ACCORDANCE WITH
THE INFORMATION GIVEN IN THE
“REQUESTED CERTIFICATIONS FOR EXPLOSIVE
ZONES (ATEX/IECEX)” TABLE INCLUDED IN THE
WIRING DIAGRAM.
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9 MAINTENANCE AND TROUBLESHOOTING

9.1 General
The calibration of a TQ9xx-based proximity measurement chain can be checked periodically
by following the instructions given in 6.2 Electrical adjustment of the initial gap.
Apart from periodic calibration, no specific maintenance is required for the TQ9xx-based
proximity measurement chains described in this manual, that is, for TQ9xx proximity sensors,
cabling or associated equipment such as IQS900 signal conditioners and GSI12x galvanic
separation units.

NOTE: Any attempt by unauthorised personnel to modify or repair equipment still under
guarantee will invalidate the warranty.

See 11.1 Contacting us for the contact details relevant to repairing defective hardware.

9.2 Requirements for equipment used in potentially explosive atmospheres

9.3 Cleaning
It is not required to clean the components of TQ9xx-based proximity measurement chains.
However, if cleaning does become necessary:
• Clean with a damp cloth, then wipe with a dry cloth if required.
• Keep away from live electrical parts.
• Do not use any solvents or cleaning agents. Never pour or spray any cleaner or liquid on

the components.

WHERE MAINTENANCE IS REQUIRED, IT MUST BE PERFORMED ONLY BY EX QUALIFIED
PERSONNEL WITH THE APPROPRIATE MATERIAL.
ANY MAINTENANCE WORK PERFORMED ON MEGGITT VIBRO-METER® EQUIPMENT THAT
CAN BE USED IN POTENTIALLY EXPLOSIVE ATMOSPHERES (EX ZONES) MUST RESPECT
THE CONDITIONS AND LIMITATIONS SPECIFIED IN THE EX CERTIFICATES FOR THE
PRODUCT.
FOR FURTHER INFORMATION, SEE EQUIPMENT INSTALLED IN POTENTIALLY EXPLOSIVE
ATMOSPHERES AND THE EX CERTIFICATES IN THE APPENDICES OF THIS MANUAL. (THE
EX CERTIFICATES ARE ALSO AVAILABLE FROM OUR WEBSITE AT
WWW.MEGGITTSENSING.COM/ENERGY)
DO NOT ATTEMPT TO MODIFY OR REPAIR EQUIPMENT FROM MEGGITT’S VIBRO-METER®

PRODUCT LINE THAT IS USED IN SUCH ENVIRONMENTS.

IF CLEANING BECOMES NECESSARY, USE A DAMP CLOTH ONLY AND KEEP AWAY FROM
POWERED (“LIVE”) ELECTRICAL PARTS.

http://www.meggittsensing.com/energy
http://www.meggittsensing.com/energy
http://www.meggittsensing.com/energy


INSTALLATION MANUAL Document reference MAPROX9xx/E
Proximity measurement chains using TQ9xx proximity sensors Edition 4 - May 2022
9 - 2

Troubleshooting
MAINTENANCE AND TROUBLESHOOTING

9.4 Troubleshooting
To support troubleshooting activities such as commissioning and/or fault-finding on
TQ9xx-based proximity measurement chains (or TQ4xx-based proximity measurement
chains using an IQS900 signal conditioner), the IQS900 signal conditioner provides two
dedicated pins/signals:
• RAW output
• TEST input.

The RAW output signal uses the pins/connections labelled “RAW” and “COM”, and the TEST
input signal uses the pins/connections labelled “TEST” and “COM”, on the screw-terminal
connector at the input to an IQS900 signal conditioner (see Figure 4-2).
These pins/signals allow the measurement chain/system operation to be tested in situ,
thereby simplifying commissioning and troubleshooting.

9.4.1 Raw output functionality
The Raw output signal (“RAW” and “COM” pins) provides a “raw” voltage output signal that
corresponds to the internal signals of the IQS900 signal conditioner.

NOTE: The Raw output signal is always a voltage, even for IQS900 signal conditioners
configured with a current output (see Table 9-1).

The Raw output signal allows sensor / measurement chain operation to be verified without
disconnecting any outputs from the IQS900 signal conditioner, even for an IQS900
configured with a current output (see Table 9-1).

NOTE: For reference, IQS45x signal conditioners configured with a current output require
that the IQS45x output is disconnected from the external monitoring system in
order to check the operation of the signal conditioner.

Test equipment such as a multimeter or a oscilloscope can be quickly and easily connected
to the Raw output in order to display and verify the operation of a measurement chain/system
from sensor to signal conditioner.

Table 9-1 lists IQS900 signal conditioner output sensitivities – for different
IQS900 configurations, as determined by the IQS900 ordering option code Bx.
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9.4.2 Test input functionality
The Test input signal (“TEST” and “COM” pins) allows an AC voltage input signal to be
injected at the input to the IQS900 signal conditioner, effectively emulating the dynamic
measurement component (AC) of an input signal from a TQ9xx (or TQ4xx) sensor.

NOTE: The output signal corresponding to the Test input is available at the IQS900 signal
conditioners output (“O/P” and “COM” pins) as a current or as a voltage depending
on the IQS900’s configuration, and at the Raw output (“RAW” and “COM” pins) as
a voltage (see Table 9-2). 

The Test input signal allows a known dynamic signal to be injected at the input to the IQS900
signal conditioner in order to more easily verify the operation of the IQS900 and any attached
equipment.
The Test input signal must be an AC only signal in the range 10 Hz to 50 kHz as this
corresponds to the dynamic measurement component (AC) of the IQS900’s output signal.
When the Test input signal is being used, the gap from the sensor / measurement chain is
still used as the quasi-static measurement/diagnostic component (DC) of the IQS900’s output
signal.

NOTE: When using the Test input signal:
• The Test input signal corresponds to the dynamic measurement component (AC)

of the IQS900’s output signal.
• The gap from the TQxxx sensor / measurement chain corresponds to the

measurement/diagnostic component (DC) of the IQS900’s output signal.
Accordingly, when using the Test input signal:
• The TQxxx sensor (and any cabling) should be left connected to the input of the

IQS900 signal conditioner, via the self-locking miniature coaxial connector.
(If the TQxxx sensor is disconnected, the IQS900’s output signal will saturate and
the output corresponding to the Test input signal will not be seen.)

• It is recommended that the machinery being monitored is not running (for
example, power to the machine turned off), so that the Test input signal is the
only AC signal.

Table 9-1: IQS900 signal conditioner output sensitivities

Proximity 
sensor type

Measurement 
range

Sensitivity
(main output)

IQS900 
ordering 

option code 
(Bx)

Raw output 
sensitivity

(“RAW” output)

TQ901 
(or TQ401) 2 mm

8 mV/μm B11

4 mV/μm
2.5 μA/μm B12

TQ9x2 
(or TQ4x2)

2 mm
8 mV/μm B21

2.5 μA/μm B22

4 mm
4 mV/μm B23

2 mV/μm
1.25 μA/μm B24

TQ9x3 
(or TQ4x3) 12 mm

1.33 mV/μm B31
0.665 mV/μm

0.417 μA/μm B32
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Test equipment such as a signal generator can be quickly and easily connected to the Test
input in order to inject a known signal and verify the operation of a measurement
chain/system from signal conditioner to the external monitoring system.

Table 9-2 lists IQS900 signal conditioner transfer functions – for different
IQS900 configurations, as determined by the IQS900 ordering option code Bx

Table 9-3 lists recommended Test input signals for an IQS900 signal conditioner without
diagnostics (standard version).

Table 9-4 lists recommended Test input signals for an IQS900 signal conditioner with
diagnostics (SIL safety version).

Table 9-2: IQS900 signal conditioner output transfer functions

Test input IQS900
output

IQS900 
ordering 

option code 
(Bx)

Transfer function
(output)

Frequency
range:

50 Hz to 
10 kHz.

Voltage
range: 

see Table 9-3 
and Table 9-4.

Main output 
(current signal)

B12, B22,
B24 or B32

IOUTPUT =
( VINJECTED × 0.5) in mA

Note: Output signal available via
“−24” and “COM” pins.

Main output 
(voltage signal)

B11, B21,
B23 or B31

VOUTPUT =
VINJECTED × 1.6

Note: Gain of 4 dB.

Output signal available via
“O/P” and “COM” pins.

Raw output
(voltage signal)

B11, B12, B21, 
B22, B23, B24, 

B31 or B32

VOUTPUT =
VINJECTED × 0.8

Note: Gain of −2 dB.

Output signal available via
“RAW” and “COM” pins.

Notes

The Transfer function (output) calculations are for the dynamic measurement component (AC) of the 
IQS900’s output signal only (the DC component corresponds to the gap seen by the TQxxx sensor).

For the Main output (current signal), the IOUTPUT is in mA.
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Table 9-3: Recommended Test input signals
for an IQS900 signal conditioner without diagnostics (standard version)

Test input signal
(from signal generator) Expected IQS900 output

Description Voltage
(AC)

Main output 
(current signal)

Main output 
(voltage signal)

Raw output 
(voltage signal)

Min. gap ±100 mVPK-PK 
−15.5 mADC 

±0.05 mAPK-PK 
−1.6 VDC 

±160 mVPK-PK

−0.8 VDC 
±80 mVPK-PK

Small (¼) gap ±3 VPK-PK 
−X mADC 

±1.5 mAPK-PK 
−X VDC 

±4.8 VPK-PK

−X VDC 
±2.4 VPK-PK

Mid. (½) gap ±4 VPK-PK −18 mADC 
±2 mAPK-PK 

−9.6 VDC 
±6.4 VPK-PK

−4.8 VDC 
±3.2 VPK-PK

Big (¾) gap ±3 VPK-PK 
−X mADC 

±1.5 mAPK-PK 
−X VDC 

±4.8 VPK-PK

−X VDC 
±2.4 VPK-PK

Max. gap ±100 mVPK-PK 
−20.5 mADC 

±0.05 mAPK-PK 
−17.6 VDC 

±160 mVPK-PK

−8.8 VDC 
±80 mVPK-PK

Notes
X value depends on the sensitivity of the IQS900 signal conditioner.

Table 9-4: Recommended Test input signals
for an IQS900 signal conditioner with diagnostics (SIL safety version)

Test input signal
(from signal generator) Expected IQS900 output

Description Voltage
(AC)

Main output 
(current)

Main output 
(voltage)

Raw output 
(voltage)

Min. gap ±100 mVPK-PK Not applicable – see note below

Small (¼) gap ±3 VPK-PK −X mADC 
±1.5 mAPK-PK 

−X VDC 
±4.8 VPK-PK

−X VDC 
±2.4 VPK-PK

Mid. (½) gap ±4 VPK-PK −18 mADC 
±2 mAPK-PK 

−9.6 VDC 
±6.4 VPK-PK

−4.8 VDC 
±3.2 VPK-PK

Big (¾) gap ±3 VPK-PK 
−X mADC 

±1.5 mAPK-PK 
−X VDC 

±4.8 VPK-PK

−X VDC 
±2.4 VPK-PK

Max. gap ±100 mVPK-PK Not applicable – see note below

Notes
An IQS900 signal conditioner with diagnostics monitors the IQS900’s output signal, and injecting a Test input 
signal at min. or max. gap would attempt to drive the IQS900’s output beyond its normal operating range 
(−15.5 to −15.5 mA / −1.6 to −17.6 V), which would be detected as a problem with the measurement chain – 
resulting in the quasi-static measurement/diagnostic component (DC) of the output signal being 
driven/saturated outside of its normal operating range.
X value depends on the sensitivity of the IQS900 signal conditioner.
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10 END-OF-LIFE PRODUCT DISPOSAL
A TQ9xx-based proximity measurement chain is an electrical/electronic product, therefore, it
must be disposed of in a acceptable manner at the end of its useful life. This is important in
order to reduce pollution and improve resource efficiency.

NOTE: For environmental and economic reasons, end-of-life electrical and electronic
equipment must be collected and treated separately from other waste: it must not
go into landfill (or tip, dump, rubbish dump, garbage dump or dumping ground).

In Europe (the European Union), end-of-life electrical/electronic products are classed as
waste electrical and electronic equipment (WEEE), and are subject to the requirements of the
European Union (EU) directive 2012/19/EU on waste electrical and electronic equipment
(commonly referred to as the WEEE directive).
According to the WEEE regulations, all waste electrical and electronic equipment should be
collected separately and then treated and disposed of in accordance with the best available
and environmentally friendly techniques. This is because electronic waste (or e-waste) may
contain substances harmful to the environment and/or to human health. In addition, electronic
waste is also a valuable source of raw materials that can contribute to a circular economy.
The WEEE symbol (a “crossed-out wheeled bin”) is used on product labelling to indicate
equipment that must be properly treated and disposed of at the end of its life
(see Figure 10-1).

Although a number of non-EU countries have enacted WEEE regulations, different end-of-life
product disposal laws and regulations apply in other countries and regions of the world.
Accordingly, please consult your local authorities to obtain the information and guidance
relevant to your country and region.

NOTE: At the end of their useful life, electrical/electronic products must be disposed of in
an environmentally friendly manner.
In European Union Member States, the WEEE directive is applicable.
In other countries and regions of the world, different laws and regulations may be
applicable, so please consult your local authorities.

Figure 10-1: WEEE symbol
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For additional end-of-life product disposal information and guidance, contact your local
Meggitt representative. Alternatively, contact our main office:

Environment, health and safety department
Meggitt SA

Route de Moncor 4
Case postale
1701 Fribourg
Switzerland

Telephone: +41 26 407 11 11
Email: ehs@ch.meggitt.com

Website: www.meggittsensing.com/energy

http://www.meggittsensing.com/energy
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11 SERVICE AND SUPPORT

11.1Contacting us
Meggitt’s worldwide customer support network offers a range of support, including
11.2 Technical support and 11.3 Sales and repairs support. For customer support, contact
your local Meggitt representative. Alternatively, contact our main office:

Customer support department
Meggitt SA

Route de Moncor 4
Case postale
1701 Fribourg
Switzerland

Telephone: +41 26 407 11 11
Email: energysupport@ch.meggitt.com

Website: www.meggittsensing.com/energy

11.2Technical support
Meggitt’s technical support team provide both pre-sales and post-sales technical support,
including:
• General advice
• Technical advice
• Troubleshooting
• Site visits.

NOTE: For further information, contact your local Meggitt representative or Meggitt SA
(see 11.1 Contacting us).

11.3Sales and repairs support
Meggitt’s sales team provide both pre-sales and post-sales support, including advice on:
• New products
• Spare parts
• Repairs.

NOTE: If a product has to be returned for repairs, then it should be accompanied by a
completed Energy product return form, included on page 11-4.

http://www.meggittsensing.com/energy
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11.4Customer feedback
As part of our continuing commitment to improving customer service, we warmly welcome
your opinions. To provide feedback, complete the Energy customer feedback form on
page 11-8 and return it to Meggitt SA’s main office (see 11.1 Contacting us).
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REPAIRS AND RETURNS

Energy product return procedure

If a Meggitt vibro-meter® Energy product needs to be returned to Meggitt Switzerland, please
use the online product return procedure on the Meggitt vibro-meter® Energy website at 
www.meggittsensing.com/energy/service-and-support/repair

As described on the website, the product return procedure is as follows:
1- Complete and submit online the Energy product return form that is available on the

website (note: * indicates a required field).
For each Energy product to be returned, a separate Energy product return form must be
completed and submitted online. It is possible to return multiple items of the same
product type with the same form (same part number (PNR), multiple serial numbers
(SNRs) – separated with a coma “,”).
When an Energy product return form is submitted online, the website displays a message
confirming that the form has been successfully sent.

2- When the Energy product return form has been processed by Meggitt Switzerland, a
return merchandise authorisation (RMA) document with a unique RMA # reference
number and containing a pre-filled end-user certificate (EUC) will be emailed by return.
Received forms are typically processed and the RMA document sent within 2 working
days.

NOTE: Please do not return any products to Meggitt Switzerland without a supporting
return merchandise authorisation (RMA) document.
Please use the RMA # reference number in all future communications
regarding a product return.

3- Review, complete and sign the RMA document and also review, complete and sign the
EUC that the RMA contains (separate signatures are required for each).
For each Energy product to be returned, an associated single-use end-user certificate
(EUC) is required, unless your company has an annual end-user certificate (EUC) in
place. Either end-user certificate can be used to cover multiple products.
Multiple items of the same product type (same part number (PNR), multiple serial
numbers (SNRs)) are allowed for a single RMA and EUC.

4- Optionally, to support your internal processes, you may want to issue one purchase order
(PO) per product (may include multiple items / serial numbers) and send it to Meggitt
Switzerland.

5- Send the Energy product(s) together with printed and signed copies of the return
merchandise authorisation (RMA) document (or documents) and the end-user certificate
(or certificates) to Meggitt Switzerland at:
Meggitt SA, Energy repairs department, Route de Moncor 4, Case postale,
1701 Fribourg, Switzerland.

NOTE: The Energy product return form reproduced below is included to support the
gathering of information required for completion and submission online.

www.meggittsensing.com/energy/service-and-support/repair
www.meggittsensing.com/energy/service-and-support/repair
www.meggittsensing.com/energy/service-and-support/repair
www.meggittsensing.com/energy/service-and-support/repair
www.meggittsensing.com/energy/service-and-support/repair
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Energy product return form

Contact information

First name:* Last name:*

Job title: Company:*

Address:*

Country:* Email:*

Telephone:* Fax:

Product information

Product type:* Part number (PNR):*

Serial number (SER):

Note: Enter “Unknown” if the serial number (SER) is not known.

Ex product: SIL product:*

 Yes  Yes

 No  No

Meggitt SA purchase order number: Date of purchase (dd.mm.yyyy):

Product under warranty: Site where installed:

 Yes

 No

 Don’t know

End user:
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Return information

Reason for return:*

 Repair  Calibration / recertification

 Out-of-box problem  Return

If the reason for return is “Repair”, please answer the following questions:*

Type of problem: How long was the operating time before the problem?

 Continuous

 Intermittent

 Temperature dependent

Description of problem:

Please provide a detailed description in order to help with problem diagnosis.

If the reason for return is “Out-of-box problem”, please answer the following questions:*

Type of out-of-box problem:

 Product damaged

 Incorrect product configuration

 Incorrect product delivered

 Problem with documentation / labelling

 Product dead-on-arrival

Additional information:

Please provide as much information as possible in order to help with problem diagnosis.
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Ex product information – additional information required for Ex products only

Is the product installed in a hazardous area (potentially explosive atmosphere)?:

 Yes

 No

If the product is installed in a hazardous area, please answer the following questions:

How long was the operating time before the problem?:

Additional information:

SIL product information – additional information required for SIL products only*
Note: For SIL products used in functional-safety contexts/systems, this SIL product information section must be completed.

For a TQxxx-based proximity measurement chain using an IQS900 signal conditioner with diagnostics, when
was it installed and first operated (dd.mm.yyyy)?:

For a TQxxx-based proximity measurement chain using an IQS900 signal conditioner with diagnostics, when
was a proof test last executed (dd.mm.yyyy)?:

Is the product installed in a safety-related system?:*

 Yes

 No

If the product is installed in a safety-related system, please answer the following questions:*

Did the system fail** in a safe mode?:* (That is, the safety relay operated but the trip was spurious.)

 Yes

 No

 Not applicable

Did the system fail** in a dangerous state?:* (That is, the failure did not result in the safe state.)

 Yes

 No

 Not applicable



Document reference MAPROX9xx/E INSTALLATION MANUAL
Edition 4 - May 2022 Proximity measurement chains using TQ9xx proximity sensors

11 - 7

Customer feedback
SERVICE AND SUPPORT

How long was the operating time before the failure (in hours)?:*

Additional information:

** A faulty indicator LED is considered as a cosmetic failure.
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FEEDBACK

Energy customer feedback form

Manual information

Title of manual:

Proximity measurement chains using TQ9xx proximity sensors
installation manual

Reference: MAPROX9xx/E Version: Edition 4

Date of issue: May 2022

Customer contact information

First name:* Last name:*

Job title: Company:*

Address:*

Country:* Email:*

Telephone:* Fax:
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Feedback – general

Please answer the following questions:

Is the document well organised?  Yes  No

Is the information technically accurate?  Yes  No

Is more technical detail required?  Yes  No

Are the instructions clear and complete?  Yes  No

Are the descriptions easy to understand?  Yes  No

Are the examples and diagrams/photos helpful?  Yes  No

Are there enough examples and diagrams/photos?  Yes  No

Is the style/wording easy to read?  Yes  No

Is any information not included?  Yes  No

Please include any additional information in the “Feedback – additional” section below.

Feedback – additional

Additional information:

Please provide as much feedback as possible in order to help us improve our product documentation.
Continue on a separate sheet if necessary … 
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APPENDIX A: ENVIRONMENTAL SPECIFICATIONS

Table A-1 summarises the environmental specifications for TQ9xx-based proximity
measurement chains consisting of a TQ9xx proximity sensor with integral cable, optional
EA90x extension cable and an IQS900 signal conditioner.

NOTE: Further information on the environmental specifications for a specific TQ9xx-based
proximity measurement chain can be found in the corresponding data sheet.

Table A-1: Environmental specifications summary

Power supply (to IQS900)

Input voltage range (nominal) 
for a current output signal

−18 to −30 VDC 

Input voltage range monitoring 
with a current output signal −17.28 ±0.45 VDC to −30.25 ±0.80 VDC 

Input voltage range (nominal) 
for a voltage output signal

−19 to −30 VDC 

Input voltage range monitoring 
with a voltage output signal

−19.00 ±0.50 VDC to −30.25 ±0.80 VDC 

Current consumption
(with nominal 24 VDC supply) 25 mA max.

Overvoltage protection
(diode)

Protection starts between −31.4 and −34.7 VDC at an 
ambient temperature of 23°C ±5°C (73°F ±9°F)

Power-up time <30 seconds

Notes

The power supply requirements are slightly different depending on whether an IQS900 signal conditioner is 
configured with a current output signal (2-wire signal transmission) or a voltage output signal (3-wire signal 
transmission).
The power supply input to an IQS900 signal conditioner must meet the required specifications in order to 
ensure that the IQS900’s diagnostics circuitry can drive/saturate the quasi-static measurement/diagnostic 
component (DC) of the output signal as required under all circumstances.

The IQS900 signal conditioner should be powered (energised) using a limited-power, low-voltage power 
supply such as a sensor power supply output provided by a VM600 or VibroSmart® monitoring and/or 
protection system, a GSI127 galvanic separation unit or other suitable power supply.
In safety-related applications, an IQS900 must be powered using a limited-power, low-voltage power supply 
with a safe limitation of −30 VDC (nominal), even in the event of a single fault with the power supply.
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Temperature

Operating

TQ9xx sensor: −40 to 180°C (−40 to 356°F).
TQ9xx sensor and cabling (integral and EA90x): TBC.
Cabling (integral and EA90x), connectors and optional 
protection: −40 to 200°C (−40 to 392°F).
IQS900 signal conditioner: −40 to 85°C (−40 to 185°F).

Storage  −40 to 85°C (−40 to 185°F)

Pressure

Operating TQ9xx sensor: 6 bar (100 psid) between sensor tip and 
body

Humidity

Operating

TQ9xx sensor and integral cable:
• 0 to 95%, non-condensing.
• 100% max., condensing (not submerged).
IQS900 signal conditioner:
• 0 to 95%, non-condensing.

Electromagnetic compatibility (EMC)

Emissions and immunity

According to:
• IEC/EN 61000-6-2:2005.
• IEC/EN 61000-6-4:2007 + A1:2011.
• IEC/EN 61326-1:2013.
• IEC/EN 61326-3-2:2008 (SIL).

Safety

Electrical safety

Conforms to IEC/EN 61010-1: Safety requirements for 
electrical equipment for measurement, control and 
laboratory use.
Also CAN/CSA C22.2 61010-1-12 / UL 61010-1:2012.

Table A-1: Environmental specifications summary (continued)
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Other

Protection rating
(according to IEC 60529)

TQ9xx sensor: IP68 for the head of the sensor 
(sensor tip and integral cable).
IQS900 signal conditioner: IP20.
Note: The IQS900 is suitable for indoor use only unless it is installed 
in an industrial housing or enclosure that ensures a higher level of 
environmental protection.

Indoor use Limited to indoor use only

Pollution degree
2.
Note: For use in environments where, normally, only non-conductive 
pollution occurs. Occasionally, however, a temporary conductivity 
caused by condensation may be expected.

Altitude Max. 4000 m (13100 ft).
Note: Reduced air density affects cooling ability.

Table A-1: Environmental specifications summary (continued)
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APPENDIX B: TIGHTENING TORQUE VALUES FOR 
CABLE FITTINGS

Figure B-1 outlines the recommended tightening torque values for the proper assembly of
cable fittings (stuffing glands) on ABA17x industrial housings.
In Figure B-1, the maximum tightening torque values in N·m are specified for different cable
fitting components such as cable glands, reduction flanges, nuts and covers (plugs for
unused cable entries) which may form part of the configuration of ABA17x industrial
housings.

NOTE: In order to ensure correct mounting, the tightening of components should be
stopped if the sealing insert forms a bead that projects above the lock nut, even if
the torque specified in Figure B-1 has not yet been reached. 

.

Failure to respect the recommended tightening torques when mounting
cable fittings (stuffing glands) can lead to permanent component damage.
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APPENDIX C: ATEX CERTIFICATIONS

Table C-1: Related ATEX certificates

Product(s) covered Certificate number

ABA160, JB118
and PA151 PTB 01 ATEX 1061 U

ABA161
and PA150 PTB 98 ATEX 3101 U

ABA17x
BVS 15 ATEX E 112 U

Presafe 14 ATEX 5378 U

GSI127 LCIE 13 ATEX 3037 X

IQS9xx LCIE 21 ATEX 3002 X

IQS9xx and TQ9xx LCIE 21 ATEX 1004 X

Cable fittings
(stuffing glands)

ITS 16 ATEX 101335 X

ITS 16 ATEX 101336 X

LCIE 02 ATEX 0038 U

LCIE 03 ATEX 0033 U

PTB 11 ATEX 1007 X

PTB 98 ATEX 3130

SEV 15 ATEX 0151

SEV 15 ATEX 0152 X
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DRAFT

LCIE 13 ATEX 3037 X (DE)
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GSI 127

Obwohl das Zertifikat in drei Sprachen (Englisch, Französisch und Deutsch) übersetzt ist, können nur die bescheinigten Behörden, 
die den Text auf der Originalausgabe des Zertifikates herausgegeben haben, zur rechtlichen Verantwortung gezogen werden.

DE LCIE 13 ATEX 3037 X (DE) German translation DE

Deutsche Übersetzung der originalen französischen Kopie der Seite 1
EG-PRÜFZERTIFIKAT

1 Version: 01 LCIE 13 ATEX 3037 X Ausgabe: 01

2 Richtlinie 2014/34/EU
Geräte und Schutzsysteme zur Verwendung in explosionsgefährdeten Bereichen

3 Produkt:
GSI 127 Galvanisches Trennmodul
Typ: 244-127-000-XXX-A2-BYY

4 Hersteller: Meggitt SA

5 Adresse: Route de Moncor 4, BP 1752 Villars-sur-Glâne, Schweiz

6 Dieses Gerät und die möglichen, zulässigen Varianten sind im Anhang dieses Zertifikats und den darin aufgeführten 
Unterlagen beschrieben.

7 LCIE, eingetragen unter der Nummer 0081 gemäß Artikel 17 der Richtlinie 2014/34/EU des Europaparlamentes und des 
Rates vom 26. Februar 2014, bestätigt, dass dieses Gerät oder Schutzsystem die wesentlichen Gesundheits- und 
Sicherheitsanforderungen in Bezug auf die Auslegung und die Bauart von Geräten und Schutzsystemen zur Verwendung in 
explosionsgefährdeten Bereichen nach Anhang II der Richtlinie erfüllt.
Die Prüf- und Testergebnisse sind im vertraulichen Bericht Nr. 108046/614947 ; 141529-685013 aufgezeichnet.

8 Die Einhaltung der wesentlichen Gesundheits- und Sicherheitsanforderungen wird durch die Übereinstimmung mit den 
folgenden Dokumenten sichergestellt:
EN 60079-0:2012 + A11:2013
EN 60079-11:2012
EN 60079-15:2010

9 Ein "X" nach der Zertifikatnummer gibt an, dass für die sichere Verwendung des Gerätes besondere Bedingungen gemäß 
dem Anhang dieses Zertifikates gelten.

10 Dieses Typenprüfzertifikat betrifft nur die Bauart und die Prüfungen und Tests des betreffenden Geräts gemäß
Richtlinie 2014/34/EU.
Zusätzliche Anforderungen dieser Richtlinie gelten für die Fertigung und Lieferung des Geräts oder Schutzsystems. Diese 
werden durch dieses Zertifikat nicht abgedeckt.

11 Die Kennzeichnung des Gerätes muss die in der Anlage zu dieser Bescheinigung enthaltenen Angaben enthalten.

Fontenay-aux-Roses,
am 30. November 2016

Leiter Zertifizierung

Trockenstempel Seite 1/3

LCIE haftet nur für den französischen Text.
Dieses Zertifikat darf nur vollständig und ohne Änderungen vervielfältigt werden.
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Obwohl das Zertifikat in drei Sprachen (Englisch, Französisch und Deutsch) übersetzt ist, können nur die bescheinigten Behörden, 
die den Text auf der Originalausgabe des Zertifikates herausgegeben haben, zur rechtlichen Verantwortung gezogen werden.

Deutsche Übersetzung der originalen französischen Kopie der Seite 1
EG-PRÜFZERTIFIKAT

1 Version: 01 LCIE 13 ATEX 3037 X Ausgabe: 01

12 BESCHREIBUNG DES PRODUKTS

Die GSI 127 Galvanisches Trennmodul bietet eine galvanische Trennung (isolation) zwischen dem Stromversorgungskreis 
oder dem Signalbehandlungskreis (Ex nA) und einem Sensor- oder Signalaufbereiter (Ex iA).
Das Gerät besteht aus einer elektronischen Platine und Schraubklemmen, die in einem Kunststoffgehäuse montiert sind. 
Eine konforme Beschichtung erfolgt auf beiden Seiten der elektronischen Leiterplatte.

PRODUKTÜBERSICHT

244-127-000-XXX-A2-BYY

XXX definiert die Version des Produkts (X = 0 bis 9).
YY definiert die Übertragungsfunktion (Konfiguration) des Produkts (YY = 01 bis 19 für die Ist-Spezifikation, YY = 20 bis 39 
für eine alternative Spezifikation).

KENNZEICHNIUNG

Die Kennzeichnung des Erzeugnisses muss die folgenden Angaben enthalten:

MEGGITT SA oder VIBRO-METER oder MFR S3960
Adresse: ...
Typ: 244-127-000-XXX-A2-BYY
Herstellungsnummer: ... Herstellungsjahr: ...

 II 3 (1) G
Ex nA [ia Ga] IIC T4 Gc
LCIE 13 ATEX 3037 X
Stromversorgung: U ≤ 30 V, I ≤ 150 mA
Sensor oder Signalconditioner Ausgang:
Für 244-127-000-XXX-A2-B01 to B19:
Uo: 25,2 V, Io: 60 mA, Po: 0,7 W, Co: 95 nF, Lo: 5mH
Für 244-127-000-XXX-A2-B20 to B39:
Uo: 25,2 V, Io: 45 mA, Po: 0,5 W, Co: 95 nF, Lo: 10mH

Die Geräte müssen ebenfalls mit der Kennzeichnung versehen sein, die in den Herstellungsnormen der betreffenden  Geräte 
normalerweise vorgesehen sind.

13

a.

b.

c.

BESONDERE BEDINGUNGEN FÜR DIE SICHERE ANWENDUNG

Das Gerät darf nur mit zugehörigen eigensicheren zertifizierten Geräten oder einem einfachen Gerät verbunden sein. Diese 
Kombination muss mit den Regeln der Eigensicherheit vereinbar sein.
Der Benutzer muss sicherstellen, die Lage des Modul entspricht den Anforderungen der Norm EN 60079-0 und der 
Schutzklasse IP54 oder gleichwertig.
Umgebungstemperatur betreiben: −40 bis +70 °C

14 WESENTLICHE ANFORDERUNGEN IM BEZUG AUF SICHERHEIT UND GESUNDHEIT

Abgedeckt nach den Normen aufgeführt unter Punkt 8.

Seite 2/3
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Obwohl das Zertifikat in drei Sprachen (Englisch, Französisch und Deutsch) übersetzt ist, können nur die bescheinigten Behörden, 
die den Text auf der Originalausgabe des Zertifikates herausgegeben haben, zur rechtlichen Verantwortung gezogen werden.

Deutsche Übersetzung der originalen französischen Kopie der Seite 2
EG-PRÜFZERTIFIKAT

1 Version: 01 LCIE 13 ATEX 3037 X Ausgabe: 01

15 BESCHREIBENDE UNTERLAGEN

Nummer (Nr.) Beschreibung Referenz Revision Datum Seiten
1. Technische Datei  DT 1052 01 2016-10-24  36
2. Benutzerhandbuch (Auszug)  PZ 8763 00 2016-09-06  1

16 ZUSÄTZLICHE INFORMATION

RoutinePrüfungen und Tests
Jeder Transformator T1 muss einer Spannungsfestigkeit Test dauert 60 Sekunden eingereicht werden, mit einer 50/60 Hz 
Sinus von 1500 VRMS zwischen der Primärwicklung und der secondard Wicklungen, gemäß Abschnitt 11.2 der Norm 
EN 60079-11:2012.

Zertifizierungsbedingungen
Inhaber von Typenprüfzertifikaten (EG-Prèufzertifikaten) müssen die Anforderungen an die Produktionssteuerung nach 
Artikel 13 der Richtlinie 2014/34/EU erfüllen.
Gemäß Artikel 41 der Richtlinie 2014/34/EU können Typenprüfzertifikaten, die sich auf 94/9/EU beziehen, die vor dem Tag 
der Anwendung der Richtlinie 2014/34/EU (20. April 2016) vorliegen, referenziert werden Als ob sie gemäß der Richtlinie 
2014/34/EU ausgestellt würden. Neue Emissionen dieser Zertifikate können weiterhin die ursprüngliche Zertifikatsnummer 
tragen, die vor dem 20. April 2016 ausgestellt wurde.

Details der Änderungen
Ausgabe 00:
Konformitätsbewertung nach den Normen EN 60079-0:2012, EN 60079-11:2012 und EN 60079-15:2010.

Ausgabe 01:
Normative Aktualisierung nach der Norm EN 60079-0:2012 + A11:2013.
Neuer Umgebungstemperatur betreiben: −40 bis +70 °C.
Aktualisierung der Typbezeichnung zur Unterscheidung von zwei Spezifikationen.

Seite 3/3
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Table F-1: Related KGS certificates

Product(s) covered Certificate number

GSI127 KGS 17-GA4BO-0325X

IQS9xx

KGS 21-GA4BO-0352X

KGS 21-GA4BO-0353X

KGS 21-GA4BO-0355X

TQ9xx KGS 21-GA4BO-0354X
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Edition 1 - June 2017

EX

Meggitt SA
Route de Moncor 4

PO Box 1616
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Switzerland

www.meggittsensingsystems.com
www.vibro-meter.com

Title Page

KGS certificate:

17-GA4BO-0325X

for

GSI127

KO
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