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No contacts

No bearings

No couplings

No maintenance

Absolute

Compact

Easy installation

Accurate

Robust

Integral electronics

>200 Million product options

Economical

Global support

éé..they tick all the boxes.
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Whereas optical or capacitive sensors can be unreliable in harsh conditions, IncOders are generally

unaffected by foreign matter and IP68 rated versions are available. Unlike capacitive devices, there is no

need to earth the Rotor or Stator. Robust, hard-anodized aluminium alloy housings and monolithic

constructions are used throughout.

The Stator contains all the electronics to receive power and output a signal, showing the angle of the Rotor

relative to the Stator. IncOders are truly absolute which means that they need no motion at power up to

determine position. Compliant or special couplings are not required, so the Rotor & Stator can simply be

fixed directly to the host product. Precise mechanical mounting is not necessary to achieve high

measurement performance and there are no bearings. The measurement performance stated in this Product

Guide is guaranteed provided that the IncOder is installed as per its installation tolerances.

IncOders have a solid track record in demanding applications such as industrial machinery, armoured

vehicles, unmanned systems, naval and marine equipment. IncOders are designed and built in ISO-9001

accredited facilities in the UK; contain no ITAR components and do not need an export licence unless they

are >1000mm diameter.

Zettlex IncOders are non-contact devices for

precise angle measurement. They use an inductive

technique, similar to that used by electrical

transformers. IncOders may be considered as an

inductive encoder.

IncOders are well suited to harsh environments -

where potentiometers, optical or capacitive devices

might be unreliable.

IncOders have two main parts each shaped like a

flat ring: a Stator and a Rotor. The Stator is

powered and measures the angular position of the

passive Rotor.

A big bore and low axial height allows easy

integration with through-shafts, slip-rings, direct

drive motors, optical-fibres, pipes or cables.

1. Introduction

IncOder technology is proven ïtried and tested in

tough conditions on land, sea and in the air. There

is no need for service or maintenance - IncOders

are ófitand forgetôdevices.

They are designed and built so they won't let

you down when the going gets tough.

IncOders make it easy to achieve high precision,

high reliability angle measurement. There is no

need to consider bearing alignment, seals or

wearing parts.

Stator

Rotor
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The IncOder range offers millions of options. Specify the right product for your application using the

IncOder Product Option / Part Number (see Section 6). Each IncOder contains one Stator and one Rotor.

Other than the 595mm IncOder, Stators & Rotors are not matched pairs ïin other words, either element may

be swapped out for replacement, if necessary. The range of options are:-

IncOder Size : stated as outer diameter: 325, 379, 429, 595mmïsee Section 3.

Resolution Options : 10 to 22bits - see Section 4.

Communication Interface Options:

Synchronous Serial Interface ïsee Section 4.4 for various formats (Product Options SSI1-9)

Asynchronous Serial Interface ïsee Section 4.5 (Product Option ASI1-2)

Serial Peripheral Interface ïsee Section 4.6 (Product Option SPI1)

BISS-C ïsee Section 4.7 (Product Options BIS1)

Connection Options : radial & axial connections as well as integral cables ïsee Section 3.3-3.4 & 5.

Voltage Options : 5, 12 or 24VDC.

Extended Range Options : these options are only intended for ultra high-reliability applications which

may require extended thermal stress screening, bake-out, high shock/vibration constructions, use of

conductive surface finishes, leaded solder, low or high operating temperatures ïsee Section 3.5.

A range of Accessories is also available (see Section 8) including:

Cables : various shielded cables with connector.

1. Introduction
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IncOders are designed, made, tested and shipped by Zettlexôsfacility in Cambridge, UK. Support is provided

by the same site or by our global network of partners.

IncOder manufacturing is well established, having been perfected over years and the production of thousands

of products. Every IncOder is serial numbered and tested according to a rigorous acceptance test procedure

before dispatch. Detailed test records for every IncOder are stored by Zettlex.

Certificates of conformity are available as well as a RoHS compliance certificate and a REACH statement.

IncOders are not ITAR restricted and use no ITAR components. A UK government export license is typically

not required for the devices specified in this Product Guide.

All design, manufacturing and commercial processes operate under a comprehensive ISO-9001:2008 quality

management system. The quality management system is subject to regular internal and external audit ï

including an annual audit by a UKAS accredited, independent authority. Zettlex is also certified for the design

and manufacture of intrinsically safe (ATEX) sensors under BS EN 13980. Electronics manufacturing is to IPC

Class III standards.

A copy of our ISO-9001 and ATEX certificate is available on www.zettlex.com.

2. Manufacturing & Quality
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3.1 Main Dimensions ïExternal Mount Stator 

& Screw Mount Rotor ïProduct Option INC-13

NOTES

1. 3D CAD IGES FILES AVAILABLE ON WWW.ZETTLEX.COM

2. ALL DIMS IN mm ïDO NOT SCALE

3. 3RD ANGLE PROJECTION

4. VIEW SHOWN WITH AXIAL CONNECTOR (AC1)

5. UNLESS STATED, TOLERANCES:-

0 DECIMAL PLACES = ±0.5

1 DECIMAL PLACES = ±0.2

2 DECIMAL PLACES = ±0.1

2 HOLES DIAM 3.20+0.05

THROô                ON P.C.D. E0.10

22
10.00

10.00

12.70

8.70

AIR GAP 1.1+0.35
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4.50

2 HOLES DIAM 3.20+0.05

THROô                ON DIAM. D0.10

NHOLES DIAM M4 CLEARANCE THROô

& C/BORE 8.0 X 4.50 DP. THROô ON P.C.D. D0.15

N HOLES DIAM M4 CLEARANCE THROô

& C/BORE ON U/SIDE 8.0 X 4.5 DP.THROô ON P.C.D. D0.15

NHOLES M4 THROô                ON P.C.D. D0.15

20 REF.

D
IA

M
. 
C

6

4 MAX.

ROTOR

STATOR

2
3
.5

ROTOR
STATOR

MHOLES DIAM M4 CLEARANCE THROô

& C/BORE 8.0 X 4.50 DP. THROô 

ON P.C.D. E
0.15

M HOLES DIAM M4 CLEARANCE THROô

& C/BORE ON U/SIDE 8.0 X 4.5 

DP.THROô ON P.C.D. E
0.15

MHOLES M4 THROô                ON P.C.D. E0.15

INC-13-325 INC-13-379 INC-13-429 INC-13-595

Diam. A : Stator O.D. 325.00 379.00 429.00 595.00 mm

Diam. B : Rotor O.D. 304.10 358.10 408.10 574.10 mm

Diam. C : Stator I.D. 256.70 310.70 360.70 526.50 mm

Diam. D : Stator P.C.D. 312.50 366.50 416.50 582.50 mm

Diam. E : Rotor P.C.D. 248.70 302.70 352.70 518.70 mm

Angle J : Rotor Offset Angle 22.5 18 18 15 degrees

Angle K : Stator Offset Angle 22.5 18 18 15 degrees

N : Holes in Stator 8 10 10 12

M : Holes in Rotor 8 10 10 12

Max. Radial Misalignment mm0.25
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3.2 External Mount Stator & Screw Mount 

Rotor ïInstallation Guide

External Mount Format IncOders can be installed in various ways and the following sketches show a few

examples. Provided the axial gap and concentricity tolerances are maintained, then the stated measurement

performance will be met.

AXIAL GAP 1.45mm MAX.

0.75mm MIN.

MAX. ROTOR/STATOR NON-CONCENTRICITY 0.25mm

AXIAL GAP 1.45mm MAX.

0.75mm MIN.

MAX. ROTOR/STATOR NON-CONCENTRICITY 0.25mm

ROTOR

STATOR

ROTOR

STATOR

AXIAL GAP 1.45mm MAX.

0.75mm MIN.

MAX. ROTOR/STATOR NON-CONCENTRICITY 0.25mm

ROTOR

STATOR

SHOWN WITH AXIAL 

CONNECTOR

(PRODUCT OPTION AC1)

SHOWN

WITH INTEGRAL CABLE

(PRODUCT OPTION AFL1)

SHOWN WITH RADIAL CABLE

(PRODUCT OPTION RFC2)
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RFC1ïshown - vertical connector, 100mm long radial

RFC11ïas RFC1 but connector on obverse

3.3 Radial Connections

Product Options RFC1-14

RFC2ïshown - vertical connector, 12mm long radial

RFC12ïas RFC2 but connector on obverse

RFC3ïshown - 90 degree connector, 100mm long radial

RFC13ïas RFC3 but connector on obverse

RFC6ïconnector not fitted, plated through holes, 12mm long radial

For customer fit of connector

RFC4ïshown - 90 degree connector, 12mm long radial

RFC14ïas RFC4 but connector on obverse

RFC5ïconnector not fitted, plated through holes, 100mm long radial

For customer fit of connector

There are 14 options for radial output connection. The 

images below show the options (Midi sized IncOder shown) 


