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Important User Information

Read this document and the documents listed in the additional resources section about installation, configuration, and
operation of this equipment before you install, configure, operate, or maintain this product. Users are required to
familiarize themselves with installation and wiring instructions in addition to requirements of all applicable codes, laws,
and standards.

Activities including installation, adjustments, putting into service, use, assembly, disassembly, and maintenance are required
to be carried out by suitably trained personnel in accordance with applicable code of practice.

If this equipment is used in a manner not specified by the manufacturer, the protection provided by the equipment may be
impaired.

In no event will Rockwell Automation, Inc. be responsible or liable for indirect or consequential damages resulting from the
use or application of this equipment.

The examples and diagrams in this manual are included solely for illustrative purposes. Because of the many variables and
requirements associated with any particular installation, Rockwell Automation, Inc. cannot assume responsibility or

liability for actual use based on the examples and diagrams.

No patent liability is assumed by Rockwell Automation, Inc. with respect to use of information, circuits, equipment, or
software described in this manual.

Reproduction of the contents of this manual, in whole or in part, without written permission of Rockwell Automation,
Inc., is prohibited.

Throughout this manual, when necessary, we use notes to make you aware of safety considerations.

WARNING: Identifies information about practices or circumstances that can cause an explosion in a hazardous environment,
which may lead to personal injury or death, property damage, or economic loss.

ATTENTION: Identifies information about practices or circumstances that can lead to personal injury or death, property
damage, or economic loss. Attentions help you identify a hazard, avoid a hazard, and recognize the consequence.

> D>

IMPORTANT  Identifies information that is critical for successful application and understanding of the product.

Labels may also be on or inside the equipment to provide specific precautions.

SHOCK HAZARD: Labels may be on or inside the equipment, for example, a drive or motor, to alert people that dangerous
voltage may be present.

BURN HAZARD: Labels may be on or inside the equipment, for example, a drive or motor, to alert people that surfaces may
reach dangerous temperatures.

ARC FLASH HAZARD: Labels may be on or inside the equipment, for example, a motor control center, to alert people to
potential Arc Flash. Arc Flash will cause severe injury or death. Wear proper Personal Protective Equipment (PPE). Follow ALL
Regulatory requirements for safe work practices and for Personal Protective Equipment (PPE).

> B> >

Allen-Bradley, Rockwell Software, and Rockwell Automation are trademarks of Rockwell Automation, Inc.

Trademarks not belonging to Rockwell Automation are property of their respective companies.



Summary of Changes

This manual contains new and updated information. Changes throughout this
revision are marked by change bars, as shown to the right of this paragraph.

New and Updated Temperature ranges and wire sizes were corrected as appropriate in this manual.
Information Topi Page
Corrected temperature range 13,17

Added Speed Measurements section and relocated speed measurement figure 16

Corrected wire size 37,51
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Summary of Changes

Notes:
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Preface

Measurement Principles

Rockwell Automation Publication ICM-UMO004C-EN-E - February 2014

This manual describes how to install and use the 1442 Series Eddy Current Probe
System.

The 1442 Series eddy current probe system performs non-contact measurement
of the distance between the sensor and the measured object (target), and outputs
a proportional voltage signal. The static component of the measurement is the
"gap,’ the absolute (DC) distance from the target surface to the probe tip. The
dynamic component of the measurement is the "vibration,' the cyclical (AC)
movement of the target toward and away from the probe.

By combining this system with an Allen-Bradley® 1440 or 1444 Series
measurement module, you can measure the vibration of a rotating shaft, its
eccentricity, thrust position and rotating speed. The system is used for
continuous measurement or monitoring of shafts rotating at high speeds, such as
turbines, generators, and compressors.

The gap between the sensor and the target is found according to the following
principles:

e When an approximately 1 MHz high frequency current is supplied from
the oscillator to the sensor, a high frequency magnetic field is created at the
sensor tip.

e The inter-linkage of the high frequency magnetic flux on the target
induces an eddy current that flows on the target surface.

o When the eddy current flows on the target surface, a magnetic field is
created at the target side, and the sensor impedance changes.

e When this change in output of the oscillator is detected, the distance
versus output voltage is made linear by a linearizer circuit, and the result is
output.



Preface

You can find the gap between the sensor and the target by measuring the sensor
impedance if the following relationships are identified:

o Relationship between the sensor and the target gap.

o Relationship of the sensor impedance.

Driver
Sensor o

Target I:I:I: - : Oscillator H Detection ||
Magneti fild ( -

Qutput

System COnfiguration This system is designed to fulfill the specifications when used under the following
Exampl e configuration.

IMPORTANT Always combine the components of this system (sensor, extension cable,
and driver) to configure it as follows. If this system is not configured as
shown below, or if the 1442 extension cable is not used in combining the
1442 sensor and driver, the output characteristics will differ dramatically.

Figure 1 - System Configuration Example
Connector
[ |
Sensor Extension Cable System Cable Length Driver")
0.5m (1.64ft) + | 45m(14.76ft) = | 5.0m(16.40ft) — | 1442-DR-xx50
1.0m (3.28 ft) + | 4.0m(13.12ft) = | 5.0m(16.40ft) - 1442-DR-xx50
0.5m (1.64ft) + | 8.5m(27.89ft) = [9.0m(29.53ft) - 1442-DR-xx90
1.0m (3.28 ft) + | 8.0m(26.25ft) = | 9.0m(29.53ft) — | 1442-DR-xx90

(1) Where xx = appropriate code for probe size.
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Preface

Additional Resources These documents contain additional information concerning related products

from Rockwell Automation.

Resource Description

1442 Eddy Current Probe Systems Specifications Technical Data, publication 1442-TD001. | Provides specifications for the 1442 Eddy Current Probe System.

Turbine Supervisory Instrumentation System Selection Guide, publication GMSI10- Provides details to help you choose a Turbine Supervisory Instrumentation system.
5G002.

You can view or download Rockwell Automation publications at http://

www.rockwellautomation.com/literature. To order paper copies of technical
documentation, contact your local Allen-Bradley distributor or Rockwell
Automation sales representative.
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Notes:
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Chapter 1

Installation

This chapter describes how to install a 1442 Series Eddy Current Probe System.

wiring work and connection work has been completed. If this is not

2 ATTENTION: Always ground the system. Never apply power until all
followed, there is a possibility of electrocution.

Installation work, wiring, and connections must be performed by a person
with knowledge in instrumentation.

ATTENTION: Be sure to adhere to the following guidelines:
A » Before touching this unit, be sure to touch a metal section near by to
discharge any static electricity. The device can be damaged if exposed to
static electricity from a person’s body.

« Before applying power, make sure that all wiring is properly connected.
There is a possibility of damage to the unit and fire if improperly
connected.

+ Install this unit away from motors and relays.

+ Install the input/output signal cables away from power system and
control system cables. Noise occurring from the motor or relay can
adversely affect the measurement value. We recommend using separate
wiring ducts.

+ Do not pull or bend the sensor cables and extension cables with
excessive force. The conductor in the cable can get cut off.

« The allowable tension of the sensor cables and extension cables is
98.1 Nem (10 kgf-m). The allowable bend radius is as follows:

— Without armored cable: 30 mm (1.18in.)
— With armored cable: 50mm(1.97in.)

After completing the installation, make sure all connections are correct
and tight before powering the system.

TIP Refer to Appendix A on page 51 for recommended cable wiring, and
installation methods.

Rockwell Automation Publication ICM-UMOO4C-EN-E - February 2014 1"



Chapter1 Installation

Installation Environment

Sensor Connector Exension Cakle

- — Drriver
N - £

Syetemn Cable Length :

1442-DRE-xx50; 5m
1442-DRE-xx90: 9 m

Driver Installation Environment

Install the driver in a location that satisfies the following environmental and
installation conditions.

Environmental Conditions

Feature Specification

Ambient temperature Must be in a range of -30. ..80 °C(-22...176 °F) when devices are operating.
Ambient humidity Must be in a range of 30...95% RH (noncondensing) when devices are operating.
Vibration condition Must be 10 m/s? (1 g) orlessat 10...150 Hz.

Air cleanliness We recommend an air dust-particle amount of 0.2 mg/m3 or less.

We recommend an especially low amount of corrosive gasses, such as hydrogen
sulfide, NOx gas, and chlorine, and conductive particles, such as iron dust and
carbon. The allowable amounts of hydrogen sulfide and NOx gas, based on JEIDA-
29 (1979) Class S1, are shown below.

JEIDA: Japanese Electronic Industry Development Association
JEIDA-29 (1979) CLASS S1
Hydrogen sulfide: 0.01 ppm or less, NOx gas: 0.05 ppm or less
(ATbient temperature: 25 °C£ 5 °C(77 °F + 9 °F), humidity: 40...80%
RH

Install Conditions

o If there are walls or other obstacles at the cable connection surface of the
driver, make sure to keep spacing as illustrated below. Take care not to bend
the cable excessively.

5/@111111 2.4in.)

{
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Installation ~ Chapter1

e Do not locate above heat emitting objects.

Sensor Installation Environment

Install the sensor at a location that satisfies the following environmental and
installation conditions.

Environmental Conditions

Feature Specification

Ambient temperature ATEX applications must be in a range of -35...80 °C(-31...176 °F) when devices
are operating.
(SA applications must be in a range of -35. . .85 °C(-31...185 °F) when devices
are operating.
Other applications must be in a range of -35...177 °C(-31...350 °F) when devices
are operating

Ambient humidity Must be in a range of 30...95% RH (noncondensing) when devices are operating.

Vibrational conditions Must be 10 m/s” (1 g) or less at 10....150 Hz. (If the sensor vibrates, an accurate

measurement cannot be made.)

Air cleanliness We recommend an air dust-particle amount o 0.2 mg/m?> o less.

We recommend an especially low amount of corrosive gasses, such as hydrogen
sulfide, NOx gas, and chlorine, and conductive particles, such as iron dust and
carbon. The allowable amount sof hydrogen sulfide and NOx gas, based on JEIDA-
29(1979) Class S1, are shown below.

JEIDA: Japanese Electronic Industry Development Association
JEIDA-29 (1979) CLASS S1
Hydrogen sulfide: 0.01 ppm or less, NOx gas: 0.05 ppm or less

(Ambient temperature: 25 °C £ 5 °C(77 °F + 9 °F), humidity: 40...80%
RH)

Installation Conditions

o Do notinstall at alocation exposed to rain or other moisture. Moisture can
lead to reduced sensitivity of the sensor, and reduced insulation.

e A target surface area of not less than three times the tip diameter centered
on the sensor is required, as illustrated below.

Target

g14F [
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Chapter1 Installation

o When placing other sensors next to each other, separate the sensor tops by
not less than 10 times the sensor tip diameter to prevent interference.

40 mm (1.57 in.) or more

40 mm (1.57 in.) or more

Target

e The sensor must be installed on a surface with adequate rigidity that is not
affected by an outside vibration. If the sensor vibrates, an accurate
measurement cannot be taken.

o For shapes and dimensions around the sensor, refer to the installation
examples (1...3) below. If a piece of metal other than the target is near the
sensor, an accurate reading cannot be taken.

If it is unavoidable to install the sensor as illustrated in examples 4...7,
check the characteristics at the attachment completed conditions.

Table 1- Installation Examples

Example Description
Example 1 (most recommended) Dimension X is to be not less than 1.2 times the tip
diameter.
Attachment
plate

Target | ]:
LxJF

FL sensor

Example 2 (recommended) Dimension X is to be not less than 1.2 times the tip
diameter
Dimension Y is to be not less than 3 times the tip

N - diameter.
Target | ]:
X ||
Example 3 (recommended) After constructing as shown in example 2, the area shown

by the shaded line in the illustration is filled with resin or
other insulating material.

Target ‘ ]:
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Installation ~ Chapter1

Table 1 - Installation Examples

Example Description

Example 4 If dimension X is less than 1.2 times the tip diameter, the
measurement will be affected by the attachment plate.

Target [] | ‘ ]:
x|

Example 5 If dimension Y is less than 3 times the tip diameter, the
measurement will be affected by the attachment plate.

Y Ll
Target |:| | ‘ ]:

Example 6 If the attachment plate around the sensor top is

chamfered, it will be affected by the attachment plate.
Target |:| | I ]:

Example 7 If the target and the sensor top are not parallel
(dimension X1 and X2 are not the same), it will affect the
reading.

ajﬁ
Target
X2

Example 8 If dimension Xis less than the minimum linear range from
sensor tip specification for the sensor, the measurement
will not be accurate.

Target D | ‘ ]:
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Chapter1 Installation

The characteristics of output (V) and gap (mm) are as shown in the graph below.

Install example 1 to 3

---------- Install example 4 to 6
—~| —-— Install example 7
2 =
5 ;
Q| e
5 g
(@)
Gap(mm)

Non-sensitive area
(be careful of this area)

Speed Measurements

Assumes measurements are made with a S mm or § mm probe.

Figure 2 - Dimension of target (recommended for rotational speed measurement):

D B A D A D B
HCI% kst H:*:C st ! :*:C

t=4iO0 o U [ el B O

mm mils
Recommended dimension of A>6 A>236
target (mm)

B>7 B>275

(=25 (>98

D>15 D>590
Recommended set gap (mm) 1.0..1.5 39..59
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Extension Cable Installation Environment

Install the extension cable in a location that satisfies the following environmental
and installation conditions.

Feature Specification
Ambient temperature (able must beinarange of -35...177 °C(-31...350 °F) when devices are
operating.

Connector must be in a range of -35...125°C
(-31...257 °F) when devices are operating.

ATEX applications must be in a range of -35...80 °C(-31...176 °F) when devices

are operating.
(SA applications must be in a range of -35. . .85 °C(-31...185 °F) when devices
are operating.
Ambient humidity Must be in a range of 30...95% RH (noncondensing) when devices are operating.

Outer Dimensions and Part 1442 Sensor Quter Dimensions and Part Nomenclature
Nomenclature
5mm Sensor

H 5 mm Probes - Not Armored

Jam nut Threaded portion Unit : mm
'
Sensor Tip \\ / Cable _
N / ($2.7) g-
1] I B - e e S e SS— e S— - ]
—_— 1. - F—— e ——- — - —
31‘ _ = = 1
(5) 5 4.5 150) Collar Connector
30 |L1
L2
L3vE
B 5 mm Probes - Armored
Jam nut Threaded portion Unit : mm
Sensor tip Flexible armor
/ - Cable -
= 2 ($2.7) o
) —_ 111 = [T ] - i B
s =g -y e 3
- L J H/
f51_. - 51 185 (50) Collar Connector
3|1
L2 20
[
[ B

L1 = Unthreaded length
L2 = Case length
L3 = Cable length
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8 mm Sensor

H 8 mm Probes - Not Armored

Jam nut Threaded portion Unit ; mm
Sensor tip Cable
($36 e
g
o R v Y
S ==y
h
(5} 5 4.5 (50) Collar Connector
3 |u
L2
L3
W 8 mm Probes - Armored
Jam nut Threaded portion Unit : mm
Sensor tip Flexible armor
g Cable =
_ Fy (¢ 3.6) a
& 1l
I =/
hA
B N 45 |50 | Callar Connector
3l |lu
L2 20
L33
L%
L1 = Unthreaded length
L2 = Case length
L3 = Cable length
Reverse 8 mm Sensor
H Reverse & mm Sensor - Not Armored
Packin Threaded portion Unit : mm
Sensor tip Cable
\ ($3.8)
S —— T
(5) 5 5‘ (50) Collar Connector
30
L3 o

L3 = Cable length
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11 mm Probes - Non Armored

" 11 mm Probes - Hon Armored Unit: mm
= HEAT-SHRINK TUBE
Sensor Tip  Jamnut Threaded portion LA L
M14x1.5 Cable Collar
12mnp.ar2) g
WRENCH FLATS b
/

511"'_'_'-' T s

.

1 |ID£33:
o) L1 6 5.5 50 Ref.
0.987) (0.235) 0.216) (1.7 Rel)
L2
333%
L3'—

L1 = Unthreaded length

L2 =Body length

L3 = Cable length

11 mm Probes - Armored

= 11 mm Probes - Armored Unit : mm
= HEAT-SHRINK TUBE '
Wl (FOR TAG NO.)

Sensor tip Jam nut portion Flexible
M14x1.5 armor

wooeLno.  Cable  Collar
and

12mmp.sr g
WRENCH FLATS i
ﬁ'l'l-_-_-_-'_"" 1
A
e L,
5 1 Le 187 a;?:'-o Ryf.
(0.157) 10.236)
L2 +50
2 e
+30%
L:P‘}n

L1=Unthreaded length
L2 =Body length
L3 = Cable length
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Chapter1 Installation

18 mm Probes - Armored

= 1§ mm Probes - Armored Unit : mm
N Threaded portion DT e
i Jam nut P HEAT-SHRNK TUBE
Sensor tip _M20XL5  Flexible (FOR TAG NO) ! Collar
MODEL NO.
/—Z\ HEX. 1610.630 g _
; WRENCH FLATS SERIAL NO. = 2
f | ?—\ y Y]
o2 | | 4 [ 1 T
|
¥ ! . - A ~
5 L1 | 12 L=
[0.497} ; :l.l?? N 1197 Re')
¢ | L2 | B 20
0551%" 10236 107870 - 52\
a3 |
L1 = Unthreaded length
L2 =Body length
L3 = Cable length
25 mm Probes - Armored
= 25 mm Probes - Unit : mm
Armored ) HEAT-SHRNK TUEE
Jarm nut Threaded portion (FOR TAG NOJ
Sensor tip Flexible
E E VUL \:‘1\“\\\\1 [LIAATARY I
'& E _.' ARV TR A VLTI T
— | 50 Rel.
! ! 1107 Red) Cable
S |y |1 7 |
| 057 04731 w278 NHEX. 2£(0.945]
NCH FLATS
23 R, L2 31 Ref, = . 50
1091 Re't (122 Rel) L3
-30%
L3 s

L1 = Unthreaded length
L2 =Body length
L3 = Cable length
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25 mm Probes - Flange Mount, Armored

PTH 14 Unit : mm

HEAT-SHAINK TUBE
{FCR TACG NCJ

" 25 mm Probes - HCOEL ”-Cx
Flange Mount,  _ 52 | Flexible ar
Armored o ‘:/Flange 2 armor |8
R T B S T A e K
U-! -
St 57 i g 150 Ref.
= g I -3 (197 et Cable
[’ -
| !
Sensortip |27 Fef, m !
{106 Rel) (102 Rell
+30%
L3 0%
2=4holesin flange, 14 mm deep with M6 threads
L3 = Cable length, +30% / -0%
50 mm Probes - Armored
= 50 mm Probes - Hon P
Fr— Unit : mm
3-#1.5 Ref, TSR T
.05 Reld . HEAT- BE
. R - Threaded portion IFOR TSAG hié.] Uk
Sensortip 33\ Jamnut :
¥ e
Bl
|3 H A ’
olgT—— t a—-k-— g WA R RS
[Tl P | LJ
s lj= |
CUsT R Cable |
% 14 Szm nNHEX. 18(0.700!
/05 mssLu 2 3'0 | WRENCH FLATS
11949 nwwsn '
+30%
L3 g%

=

L2 =Body length
L3 = Cable length
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Extension Cable Outer Dimensions and Part Nomenclature

5,8, and 11 mm Probe Extension Cables - Non Armored

Unit : mm
Coax connector Heat Clear shrink Heat Coax connector
y vk S0 oore Label Label e &
i / / / ;S / i
! N i fJ LA S )
6.8 (02687 LA H 7+ = s = é: 7.1 [0.280°)
1 CENSOR " l—sg r19g9 71— DANER I
08 00
- L -
ALLEM BRADLEY L
WMODEL NUMBER (+20% -0%)
1442-EC-5840N | 4.0m
1442-EC-5845N 4.5m
1442=EC=5880N 8.0m R
1422 —EC—S885N 8.5m " &, 8, and 11 mm Probe Extension
1447=EC=1140N 4.0m Cables - Hon Armored
1442-EC-1180N 8.0m

5and 8 mm Probe Extension Cables - Armored

‘T:.'.f';'- Unit : mm
Coax Heat Flexible ) -
connector  shrink  armor Clear shrink sleeve Labgl 86 (03397
Clear shrink sleeve Labsl MAY Heat  Colar
~shrink

- | J
T — S

DRAER !

= 5 and 8 mm Probe Extension
Cables - Armored
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11 mm to 50 mm Probe Extension Cables - Armored
g Flexible armor ... e L
£l Coax FOR TAG HO)
Coax cable
_ connector " ;Eg;f;g:g‘ﬁ* MODEL N Coax ~
§ 2 SERALNO. connector £
e e -1
] ey | ey [E— I (R . O s - N N |
P 68 7 1
SENSOR DRIVER
SIDE - SIDE
(1.96 Ref ) (1.96 Ref.)
+50
L 200
+20%
L -0%
Catalog Number Length L
1442-EC-1140A 4,0m(13ft)
1442-EC-1180A 8.0mi26f)
1442-EC-1840A 4.0m( 13ft)
1442-EC-1880A B.0mi(261t)
1442-EC-2540A 4.0mi 131t)
1442-EC-2580A 8.0m(261t)
1442-EC-5040A 4.0m( 13ft)
1442-EC-5080A 8.0mi 26

Rockwell Automation Publication ICM-UMO004C-EN-E - February 2014
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Driver Outer Dimensions and Part Nomenclature

B Driver with DIN Rail Mount

Sensor connector

B Driver with Screw Mount

I .'r ! | Urit : mm
A e e
L
1 I
Body\ ITerminaI block 9
Y
| -
[ &
8
o _|—Mounthing plate
 E— — il
| s N |
@ | wo ®
R 72) -
Unit : mm
T T “
| |
[x]
L (I ——
g
vy
4-4.5
Body, Terminal block 29
Y
: ol

Sensor connector F

o _—Mounthing plate

(54)

72

(75
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Install the Driver

The driver can be installed on a DIN rail, or it can be mounted on a panel or wall

by using the provided adapter.

Mount the Driver on the Housing or Panel

The driver can be directly mounted on the panel.

TIP When attaching to panels or mounts, make sure the surface is strong and

flat.

Attach the driver to the panel mounting plate and affix with the provided four

screws (M4 x 12 mm).

Q@/ Mounting plate

@ Terminal No.

Terminal Arrangement
Signal
1 oUTPUT
2 (OM
3 -4V
4 Shield (COM)

Rockwell Automation Publication ICM-UMO004C-EN-E - February 2014
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Installation

Install the Sensor

26

Mount the Driver to a DIN Rail

The driver can be mounted to a 35 mm DIN rail.
1. Hook the upper tabs on the back of the driver onto the DIN rail.

DIN rail

Upper tab

\Lfi— L

Slide lock
2. Push the driver into the DIN rail until a click is heard from the slide lock.

If the driver does not fit onto the DIN rail well, pull on the slide lock and
push the driver against the DIN rail.

3. Make sure the upper tabs and the slide lock are securely fixed on the DIN

rail.

DIN rail

TIP Remove the driver by pushing down on the slide lock with a flat-blade
screwdriver.

Install according to the conditions described in the Sensor Installation

Environment on page 13.

A ATTENTION: Do not drop or otherwise subject the sensor to shock.

TIP The sensor installation instructions comply with APl Standard 670.
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Use a Sensor Mounting Bracket

If you need a mounting bracket for the sensor, construct your own mounting
bracket. The mounting bracket can be readily machined at your site. The bracket
must provide a stable, secure, platform that satisfies the conditions described in

the Sensor Installation Environment on page 13.

When using a sensor mounting bracket, use the following steps to install the
sensor.

1. Attach the sensor mounting bracket to the mount (body), and temporarily
attach with bolts.

Sensor .

Bracket

Bolt

Insert the sensor into the sensor mounting brackets screw hole, and adjust
the gap between the sensor top face and the target.

Refer to Set Gap Voltage on page 35.

2. Tighten the bolts further, and affix the sensor mounting bracket.

3. Retighten the lock nut gain at the specified torque.
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Figure 3 - Sensor Mounting Bracket Installation Example

Connector

(insulate from junction box)
Sensar cable I
%

Flexible tube

3

Machine caze Extension cakle

Bracket

Sensu:ur'_-_O

Target

Use a Stinger

1442 Series 8-mm reverse-mount probes can be used with commonly available
probe holders. Stingers (also known as sensor sleeve), are provided with the probe
holder. Stingers can also be purchased from probe holder suppliers or can often

be machined locally.

The following instruction is a general guide based on common probe holder
designs. Consult your specific probe holder installation instructions for

additional details.

TIP Install the probe holder and stinger assembly per installation instructions

before mounting the probe onto the stinger.

1. Remove the jam nut of the reverse mount sensor. (Remove at the Jam nut

attachment.)

Jam nut
—

T =
\_/
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2. Attach the sensor to the sensor sleeve.

Sensar

Sensar sleeve

3. Attach the sensor sleeve to the mounting (machine casing).

4. Adjust the gap between the sensor top face and the target.

Figure 4 - Sensor Sleeve Installation Example

Senszar cable

/

Machine caszing
*,

b

- Senzor sleeve

O‘“-« Sensar

Target

Sensar housing

__—— Senzor sleeve

@ - Sensor

Target
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Table 2 - Torque Requirements

Adjust the Gap

Adjust the gap by using the following procedures.

TIP After completing all wiring connections, you can perform gap adjustment
by using a tester.
Make sure to fully understand the content described in this chapter and
complete all connection work, then perform the gap adjustment by using
the Set Gap Voltage procedures on page 35.

1. Refer to Standard Static Characteristics on page 41, and prepare a gap gage

matching the gap to produce the desired characteristics.

Consider the following items for the gap:

o Set the gap so that even when the target is at the nearest point to the
sensor, the target does not come into direct contact with the sensor.

o Set the gap so that it does not go beyond the linear range of the
connection monitor.

2. Being careful not to scratch the sensor top and target surface, insert the gap

gage between the sensor top and target.

Jam nut J_L
Attachment jig | |
Sensor tip g Gap
=
Gap gage
Target

3. Adjust the sensor to a position where the gap gage just moves freely, and

affix in place with the jam nut.

4. Tighten the jam nut with the following torque.

Tightening Torque

Sensor Example Nm kgf-cm bein
1442-PS-05xxM (5 mm metric) 1442-PS-0503M0010N 4 41 35.4
1442-PS-05xxE (5 mm English) 1442-PS-0512E0010N 14 15 12.4
1442-PS-08xxM (8 mm metric) 1442-PS-0803M0010N 8.5 87 75.2
1442-PS-08xxE (8 mm English) 1442-PS-0812E0010N 6.8 69 60.2
1442-PS-11xxM (11 mm metric) 1442-PS-1104M0510N 26.1 266 231
1442-PS-11xxE (11 mm English) 1442-PS-1116E0510N 18.6 190 164
1442-PS-18xxM (18 mm metric) 1442-PS-1805M0510A 58.8 600 520
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Table 2 - Torque Requirements

Tightening Torque

Sensor Example Nm kgf-cm bein
1442-PS-18xxE (18 mm English) 1442-PS-1820E0510A 88.2 900 780
1442-PS-25xxM (25 mm metric) 1442-PS-2505M0510A 176 1800 1557
1442-PS-25xxE (25 mm English) 1442-PS-2520E0510A 196 2000 1734
1442-PS-50xxM (50 mm metric) 1442-PS-5005M0010A 176 1800 1557
1442-PS-50xxE (50 mm English) 1442-PS-5020E0010A 196 2000 1734
1442-PR-08xxM (8 mm rev mnt metric) | 1442-PR-0803M0505N 8.5 87 75.2
1442-PR-08xxE (8 mm rev mnt English) | 1442-PR-0812E0205N 6.8 69 60.2

A\

ATTENTION: Make sure to tighten the jam nut at the specified torque.

If tightened with excessive torque, the sensor can be damaged. If the
tightening torque is too small, it can come loose.
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Connect the W|r|ng This section describes the wiring connections for the 1442 Series Eddy Current

Probe system.

The 1442 Series includes color—coded bands on the ends of each component.
The color-coded bands help you identify the length of the extension cable and
the length of the probe so that the total system length (5 or 9 meters) can be
matched to the appropriate driver. When the system is properly "sized," the color
bands for the probe, extension cable, and driver will match.

Table 3 - 1442 Series Color Band Table

Sensor Extension Cable Driver
Cable Length | Color Band Probe End Color Driver End Color System Cable Color
Length Band Band Length Band
0.5m Yellow 40m Black Blue 5.0 Blue
1.0m Black 45 Yellow Blue 9.0 Red
50m Blue 8.0 Black Red
9.0m Red 8.5 Yellow Red

WARNING: Make sure the wiring and connections are performed by a
person with knowledge in instrumentation.

WARNING: Make sure you ground your system. Never apply power until
all wiring and connection work has been completed. If this is not
followed there is a possibility of electrocution.

ATTENTION: Make sure to tighten the collar of the connector by hand.
Using a tool to tighten the collar can damage the connector. If the
installation environment does not allow proper tightening by hand and
there is a possibility that it can come loose, tighten an additional 1/4
turn using pliers after tightening by hand:

> B>

+ Do not apply excessive force on the screws of the connector. The
connector can be damaged

+ Do not cut the sensor or extension cables shorter. It can cause problems,
such as not being able to perform up to specifications.

TIP Make sure that the cable is not twisted when connecting the connectors.
Twisting stress on the cable can slowly loosen the connection.

If a twisting force is applied to the direction where the collar is loosened,
twist the extension cable slightly to the opposite direction of the collar
tightening direction before connecting. Then connect the connector and
tighten the collar.

TIP We recommend that excessive extension cables be stored in the cable
storage box. If it is unavoidable to store inside the driver housing, do not
force excessive cables into the housing.
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Connections are performed in the following order.

1. Connect the extension cable (when using the extension cable).
2. Connect the sensor.

3. Connect the XM*® module.

4. Verify the connections.

5. Check the gap voltage.

Connect the Extension Cable

Use the following steps to connect the sensor and extension cable.

TIP The connection area of the connector must not be exposed to water or oil. If
water or oil enters the connector, the cable capacity increases, and causes a
loss in sensitivity.

TIP Make sure the color band on the sensor cable matches the color band on the
probe end of the extension cable. See 1442 Series Color Band Table on

page 32.

1. Confirm that there are no foreign objects in the sensor and extension cable
connectors.

Foreign objects in the connector cause faulty connections or faulty
characteristics.

2. Insert the extension cable through the provided insulation sleeve (clear

heat shrink tube).

Connector (jack)
.r'r 1\‘
£ % ",

Inzulation sleeve Extension cable

3. Connect the sensor connector and extension cable connectors, and tighten

the collar by hand.

Sensar connector

Connector (jack)
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4. Cover the insulation sleeve over the connector.

Insulation sleeve

5. Apply hot air on the insulation sleeve to shrink the insulation sleeve.

ATTENTION: Never use vinyl tape to insulate.
A » During extended periods of use or when the connecter temperature
exceeds 80 °C (176 °F), vinyl electrical tape can harden or the adhesive

can deteriorate, leading to a dirty connector and faulty insulation.

« Ifthere is not a spare insulation sleeve available, protect the connector
with a fluorine resin tape. Recommended insulation tape is:

- Manufacturer: Nitto Denko Corporation
— Product Name: Nitoflon adhesive tape (Model Number: NO. 903UL)

» Temperature spec: -60...180 °C(-76...356 °F) 0.08 mm thickness.

Connect the Sensor

Connect the sensor by using the following steps. Connection is performed in the
same manner when using an extension cable.

TIP Make sure the color band on the extension cable matches the color band on
the probe driver. See 1442 Series Color Band Table on page 32.

1. Confirm that there are no foreign objects in the sensor (or extension cable)
and in the driver sensor input connector.

2. Connect the sensor (or extension cable) connector and the sensor input
connector, and tighten the collar by hand.

Callar
i

Connector
3 - H

Senszar
connector

=]

Driver
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Connect the Module

The 1442 sensors can be connected to many different Allen-Bradley 1440 XM
Series or 1444 Dynamix” Series modules. Refer to the appropriate Module User
Manual for wiring requirements and instructions on how to wire the sensor to the
module.

Verify the Connections

Before turning on the power, verify the following connections:

Be sure that there are no loose terminals, and that all wiring is properly
connected.

Check that the power line for the power source is connected to
NEGATIVE PWR (-24V) on the measurement module or its terminal
base.

Be sure that the driver and sensor are installed at locations where the
installation environmental conditions are satisfied.

Be sure that there are no problems with the driver and sensor installation,
and they are not installed at the following types of locations:

- Locations with high temperatures and high humidity.
- Locations with dust.
- Location exposed to vibration.

- Locations where there are metal objects, other than the target, near the
Sensor.

After checkingall items, check the set gap voltage values.

Set Gap Voltage

Perform confirmation of set gap voltage to maintain the performance of this unit
when doing the following:

e Supplying power to the unit for the first time
o More than one year has passed from the last confirmation

o The performance of this unit has been reduced due to a problem of some
sort

Follow these steps to check the set gap voltage.

1. Turn on the power.

2. Allow the unit to warm up for 5 minutes to stabilize the output.
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Warm-up is necessary to collect accurate data.

3. Connect the tester (voltmeter) across the Input Signal and Input Common
terminals on the measurement module base and read the voltage.

[T ey e
Comla ez !
Sl B
o bl [
=
®§§5§
5%@
il (ol
Ea |5 [
a3 |
Sl
(-\l_.
] = T =]
-10.000
— ¢®
} ’s)

Tester (voltmeter)

4. Refer to Standard Static Characteristics on page 41 to make sure that the
desired set gap voltage is indicate

IMPORTANT Data indicated in Standard Static Characteristics (on page 41) are measured
for a SCM440 flat target (diameter more than 33 mm). When the target
material or shapes differ, the output characteristics (gain) differ, making it
necessary to compensate with later equipment.

5. If the desired set gap voltage is not attained, readjust the sensor position by
using the following procedure.

a. Loosen the sensor jam nut.

Jam nut J_]_

Attachment jig

Sensor tip \\g Gap

Target

b. Adjust the sensor position so that the desired set gap voltage is
attained.
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c. After adjustment, tighten the sensor jam nut to the specified torque
value (see table on page 30).

A ATTENTION: Always tighten the lock nut at the specified torque.

TIP The measurement precision described in the specifications will be satisfied
approximately five minutes after turning on the power.

Recommended
Specifications for the
Monitor Cable

Use a commercially sold cable to connect the probe driver to the monitor. A
CVVS 3 core shielded cable (straight) is recommended, but if it is not available, a
3 line multiple core cable for light electrical instruments (individually shielded)

can be used. Use 0.75 mm?...1.25 mm? (18...16 AWG) cables.

Cable Name

Note

CVVS 3 core shielded cable (straight)

Conduit pipe
Y

Shield wire

The CVVS 3 core shield is also recommended in the API Standard 670.

Recommendation: Copper tape shield (core wire; soft copper wire); (Normally,
silver plated braid)

Use conduit pipe (cable rack) for wiring.

3 line multiple core cable for light electrical instruments
(individually shielded)

Conduit pipe

Shield wire

Outer shield

Recommendation: Outer shield is aluminum tape, copper tape shield

The multipair cable can contain a mixture of vibration signals and displacement
signals. However, vibration signals for a high amplitude vibration can affect other
vibration signals and displacement signals negatively; and these need to be
wired on a separate cable.
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Chapter 2

Maintenance and Inspection

This chapter describes the maintenance and inspection procedures for the unit.

Periodic |nspection Intervals To maintain performance and secure system stability of the unit, inspect the

Unit Life

system and its mounts for corrosion, properly-tightened or torqued fittings and
connections, and component conditions annually. Check sensor gap settings
annually and at any time measurements become suspect. Refer to Set Gap Voltage

on page 36.

Plan to replace eddy current probe systems approximately every 10 years.

IMPORTANT Ten years is a general guideline for replacement. If otherwise undisturbed,
eddy current probe systems deteriorate over time due to temperature and
erosion. The deterioration rate for sensors, extension cables, and drivers
depends on the specific environmental conditions to which each
component is subjected.

The following is a flowchart for determining when a replacement is required.

Calibration
(Static characteristic data collection)

Y

The margin for error satisfies the speifications.

. - Yes
(Thrust, Rotations --> sensitivity) ) .
(Vibration, Eccentric --> scale factor) P> (ontinue to use the unit.

+N0

Verify the installation, reset the gap and/or troubleshoot

the system per this instruction. Yes Continue to use the unit after adjustment.
Does the system performance satisfy the specifications?

+No

Replacement is recommended.
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Troubleshoot the Unit

Use the table below to troubleshoot problems with the unit.

Symptom

Possible Cause

Recommended Action

Output is OV DCand does not change.

Power is not on.

Turn on the power.

Unit is not connected properly.

Refer to Connect the Wiring on page 32 to make sure the
unit is wired correctly.

The driver is faulty.

Replace the driver.

Output is approximately -0.7V DCand does not change.

The target is beyond the measurement range.

Refer to Set Gap Voltage on page 36 to adjust the gap.

The sensor failed or the sensor cable is shorted or
disconnected.

Measure the resistance between the sensor connector,
and if not normal, replace the sensor.

Normal value:
Sensor coil resistance: Approx. 5.5
Sensor cable resistance: Approx. 0.25 Q/m

The extension cable is shorted or disconnected.

Measure the resistance of the extension cable, and if it is
not normal, replace the extension cable.

Normal value:

Center conductor resistance: Approx. 0.25 Q/m
Outer conductor resistance: 0 Q2

Center pin to outer conductor resistance: co€)

There is a foreign object in the connector.

Disconnect the connector, and remove foreign object in
the connector.

The driver is faulty.

Replace the driver.

Output is approximately -22V DC and does not change.

The target is outside the possible measurement range.

Refer to Set Gap Voltage on page 36 to adjust the gap.

The driver is faulty.

Replace the driver.

40
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Individual Characteristic Data

Characteristic Data This chapter describes static characteristics, temperature characteristics, and
other characteristic data. Use this data to determine the gap.

Standard Static Characteristics

Target material is SCM440 flat face (diameter 15 mm or more).

Qutput (V)
=

0
000 025 050 075 1.00 1.25 1.50 175 2.00 225 250
Gap(mm)

SCF Error (%)
o
\

000 025 050 075 100 125 150 175 200 225 250
Gap(mm)

LIN (% of F.5.)

2
000 025 050 075 100 125 150 175 200 225 250

Gap(mm)
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Sensor Temperature Characteristics

System cable length is 5 m.

— Description of symbols
—B5—-35°C —&—0°C —=—25C —A—45°C —x—120°C

oo 02 050 075 100 125 150 175 200 225
Gap(mm)

2.50

SCF Error (%)

ey

LIM (% of F.S.)
Al io 2o

)

000 025 050 075 100 125 150 175 200 225
Gap({mm)
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SCF Error (%)

LIM (% of F.S.)

Driver Temperature Characteristics

System cable length is 5 m.

— Description of symbols
-8--35°C ——0°C —=—25°C —A—45°C —— 65°C

000 025 050 075 1.00 125 1.50 175 200 225 250

Gap({mm)
10
5
V]
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-10
o0 02 050 076 100 126 160 175 200 2256 250
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3
2
1 =4
0
'1 =5 —-E:]— g=
-2
-3
-4
000 025 050 0¥5 100 125 150 175 200 225 250

Gap{mm)
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Static Characteristic Effect Due to Power Source Voltage Variation

— Description of symbols

—=-—-18.0V ——-200V —o—-22.0¢ —A—-24.0V < -260V

Qutput (V)
S

0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 250
Gap{mm)
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Qutput (V)

Static Characteristic Effect by Target Material

Sensar

Target 1

Gap

— Description of symbols
—8— SCM440 —&— SNCM439 —5— 545C —— SUS304

0.00 0.25 0.50 0.75 1.00 1.26 1.50 1.75 2.00 2.25 2.50
Gap{mm)
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Output (V)

Static Characteristic Effect Due to Target Diameter

Target material is SCM440.

/ FL sensor

Target T —

— Description of symbols
—8 D=eo —&— D=20mm —&— D=15mm

—A— D=10mm

/‘(3
7|
&

;i &

ooo 025 050 075 1.00 1.25 1.50
Gap(mm)
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Output (V)

Static Effect by Target Curved Surface

Target material is SCM440.

Sensor

— Description of symbols

—— D=co —&— D=20mm —=— D=15mm —4— D=10mm
-24
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Gap(mm)
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Static Characteristic Effect Due to Target End Face

Target material is SCM440.

‘[ Sensor
Target = [

Gap

— Description of symbals
—— ¥=0o —&— X=9mm —— X=7.5mm —A— X=5mm —x— X=0mm

-24
-22 L /
-20 //

N
\

LUIpUL (V)
ma

0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 250
Gap{mm)
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Output (V)

Static Characteristic Effect Due to Side Wall

Target and side wall material is SCM440.

Side wall

X

Sensor
Target g4 ]
Gap

—— Description of symbols
—8— X=co —&— X=12mm —=— X=9mm —— X=7.5mm

—w— X=Hmm

-16 /ﬂf}

M3 o+

=
\

0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
Gap(mm)
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Magnitude(dB)
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Frequency Characteristics

— Description of symbals
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Appendix A

Wire the Unit to a Monitor System

The 1442 Series Probe System is designed to satisfy the API-670 standard. Any
monitor designed to connect API-670 probes can be used with these sensors.

Consider the following recommendations when wiring the probe driver to a
monitor:

Use a good quality instrumentation cable with three-conductor stranded
wire and shield.

Wire must be rated with a maximum capacitance of 60 pF/ft

(197 pF/m) and inductance of 0.3 uH/ft (1 uH/m).

- Use wire with insulation suitable for the environment and with
adequate tensile strength and flexibility for the application.

- Use wire with a foil shield for use in environments where radio
frequency interference (RFI) may be present. Use a wire with a braid
shield for environments where electromagnetic interference (EMI) may
be present.

- Use 0.75...1.25 mm® (18...16 AWG) gauge wire.

Make sure the wire is isolated from power cables and any other wiring that
may be transmitting high-voltage power or control signals.

Any cable transmitting pulse-type vibration signals such as a phase marker
or speed pulse must be isolated from displacement and vibration signals.

Run wire within conduit and cable trays and as per any local electrical
codes.

Do not exceed a wire length of 500 m (546.81 yds). However, limiting the
length to 300 m (328.08 yds) transmits vibration signals in the 0...10 kHz
frequency range with minimal attenuation. When longer lengths are
needed the capacitance of the cable and the desired frequency response of
the system must be considered.

In most cases, ground the cable shield at only one point, generally at the
monitor.
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Cable Wiring/Laying
Examples

The following illustrations provide examples on how to wire and lay the cable.

Good Example

Bad Example

L Power line or
Transmission cable control line

3-wire shielded cable
Conduit r::ie‘

= (Power line)

(Signal line)
Conduit pipe

Conduit pipe

Signal transmission cable

3-wire shielded cable Power line or

control line

Conduit pipe
(Signal system/Power system combined)

Signal transmission cable
3-wire shielded cable

I

Power line or
control line

~
Cablq rapk Q
(conduit pipe) @V@

= (Power lines)

II}~‘

(Signal lines)

Pulse/High amplitude vibration
signal transmission cable

Power line or Pulse signal
control line line

||}—|

/ (Signal system/Power

Cable rack system combined)

(conduit pipe)
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Rockwell Automation Support

Rockwell Automation provides technical information on the Web to assist you in using its products.

At hetp://www.rockwellautomation.com/support you can find technical and application notes, sample code, and links to
software service packs. You can also visit our Support Center at https://rockwellautomation.custhelp.com/ for software

updates, support chats and forums, technical information, FAQs, and to sign up for product notification updates.
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information, contact your local distributor or Rockwell Automation representative, or visit

hetp://www.rockwellautomation.com/services/online-phone.

Installation Assistance
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manual. You can contact Customer Support for initial help in getting your product up and running.
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manufacturing facility. However, if your product is not functioning and needs to be returned, follow these procedures.

United States Contact your distributor. You must provide a Customer Support case number (call the phone number above to obtain one) to your
distributor to complete the return process.

Outside United States Please contact your local Rockwell Automation representative for the return procedure.
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Rockwell Otomasyon Ticaret A.S., Kar Plaza Is Merkezi E Blok Kat:6 34752 Ierenkdy, Istanbul, Tel: +90 (216) 5698400

www.rockwellautomation.com

Power, Control and Information Solutions Headquarters

Americas: Rockwell Automation, 1201 South Second Street, Milwaukee, W1 53204-2496 USA, Tel: (1) 414.382.2000, Fax: (1) 414.382.4444
Europe/Middle East/Africa: Rockwell Automation NV, Pegasus Park, De Kleetlaan 12a, 1831 Diegem, Belgium, Tel: (32) 2 663 0600, Fax: (32) 2 663 0640
Asia Pacific: Rockwell Automation, Level 14, Core F, Cyberport 3, 100 Cyberport Road, Hong Kong, Tel: (852) 2887 4788, Fax: (852) 2508 1846

Publication ICM-UMOO4C-EN-E - February 2014

Supersedes Publication ICM-UMO004B-EN-E - April 2013 Copyright © 2014 Rockwell Automation, Inc. All rights reserved. Printed in the U.S.A.


http://www.rockwellautomation.com/literature/
http://literature.rockwellautomation.com/idc/groups/literature/documents/du/ra-du002_-en-e.pdf
http://www.rockwellautomation.com/rockwellautomation/distributor-locator/sales-locator.page
http://www.rockwellautomation.com/support
https://rockwellautomation.custhelp.com/
http://www.rockwellautomation.com/services/online-phone

	1442 Eddy Current Probe System User Manual

	Table of Contents
	Preface

	Measurement Principles
	System Configuration Example
	Additional Resources

	1 - Installation

	Installation Environment
	Driver Installation Environment
	Sensor Installation Environment
	Extension Cable Installation Environment

	Outer Dimensions and Part Nomenclature
	1442 Sensor Outer Dimensions and Part Nomenclature
	Extension Cable Outer Dimensions and Part Nomenclature
	Driver Outer Dimensions and Part Nomenclature

	Install the Driver
	Mount the Driver on the Housing or Panel
	Mount the Driver to a DIN Rail

	Install the Sensor
	Use a Sensor Mounting Bracket
	Use a Stinger
	Adjust the Gap

	Connect the Wiring
	Connect the Extension Cable
	Connect the Sensor
	Connect the Module
	Verify the Connections
	Set Gap Voltage

	Recommended Specifications for the Monitor Cable

	2 - Maintenance and Inspection

	Periodic Inspection Intervals
	Unit Life
	Troubleshoot the Unit

	3 - Individual Characteristic Data 
	Characteristic Data
	Standard Static Characteristics
	Sensor Temperature Characteristics
	Driver Temperature Characteristics
	Static Characteristic Effect Due to Power Source Voltage Variation
	Static Characteristic Effect by Target Material
	Static Characteristic Effect Due to Target Diameter
	Static Effect by Target Curved Surface
	Static Characteristic Effect Due to Target End Face
	Static Characteristic Effect Due to Side Wall
	Frequency Characteristics


	A - Wire the Unit to a Monitor System 
	Cable Wiring/Laying Examples


	Back Cover



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




