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Wilcoxon'’s history

Wilcoxon Research is a leading manufacturer of vibration sensors and sensor
systems. Over 40 years experience in the accelerometer industry and a
reputation for unparalleled product quality make Wilcoxon’s products the
standard by which all other vibration sensors are measured.

= -

s o ” Founded in 1960 by engineers from
m— < T—— the David Taylor Naval Research Lab.
Initial market focus was the US Navy.

¥ Began manufacturing sensors for
condition based monitoring in the
1980’s.

¥ Established our own advanced
technology R&D group, Wilcoxon Labs,
in 1999.

» Acquired by international aerospace,
defense and electronics group Meggitt
PLC in 2004. Other Meggitt group
companies include Endevco and Vibro-
Meter.
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Wilcoxon today

Over 40 years after entering the vibration sensor industry, Wilcoxon is still a
leading edge technology developer

” World-class manufacturer of industrial accelerometers

¥ Located in Metropolitan Washington DC along the 1-270 e
Technology Corridor 7
25,000 square feet (2,300 square meters)
80 employees, 15 engineers

NIST-traceable calibration and testing

ISO 9001:2000 certified, continuous registration since 1997
ISO 14001:2004 certification in 2006

Six Sigma and TQM

Kanbans for production control and inventory management

Compliant with US export regulations, European WEEE, ESD, Low-
Voltage, and RoHS directives

'
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Equipment health monitoring industries

Wilcoxon offers vibration sensors and network accessories for condition based
maintenance and process control monitoring vital to these industries

¥ Pulp & paper

¥ Machine tool

¥ Power generation
¥ Petrochemical

¥ Food processing
»” Pharmaceuticals
¥ Railways

¥ Wind power generation
¥ Steel making
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Aerospace, defense and maritime vibration
and acoustic monitoring applications

» Helicopters

— HUMS and AVM
systems

¥ Submarines
— Hull monitoring
— Towed arrays
» Sonobuoys
» Shipboard sensors

— Equipment health
monitoring

» Homeland security
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The industry standard

Wilcoxon has a global reputation for providing the best industrial sensors on
the market.

Whatever your application, our wide array of sensors is designed for reliable
measurements in even the harshest plant environment. Top exit, side exit, integral
cable, explosion proof housings and intrinsically safe vibration sensors are available.
CE, FM, CSA, SIMTARS, and ATEX certification are available on many models.
Wilcoxon performs helium leak tests to ensure a true hermetic seal, providing you
excellent MTBF — up to 25 years on our most popular sensors. The quality of our
sensors is the standard by which all other vibration sensors are measured.
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General purpose accelerometers

These sensors take vibration measurements across a broad frequency range for
monitoring most industrial machinery

Predictive maintenance systems for all
rotating equipment to include:

Motors, fans, pumps
Moderate speed gearboxes
Machine tool spindles
Paper machine rolls
Compressors

NN U U XN
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High performance accelerometers

P8

High temperature vibration sensors

— 150°C for IEPE-type accelerometers

— Up to 260°C for charge output sensors
Low frequency accelerometers to 0.2 Hz,
even lower for seismic sensors

— Low speed applications
— Petrochemical
— Paper industries

High frequency accelerometers to 29 kHz

— High frequency gear mesh
— Small bearings

Triaxial accelerometers

— Multi-directional data for additional analysis

— Faster data collection

Proprietary Information
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Specialty accelerometers

P9

¥ Dual output sensors measure vibration and

temperature
— Measure two critical parameters with one sensor

PiezoVelocity transducers output a
vibration signal relative to velocity

— Paper machines

— Pumps
Seismic accelerometers measure vibration
to the sub micro-g level, as low as 0.05 Hz

— Control delicate processes such as integrated
circuit manufacturing

— Structural monitoring of bldgs, bridges and towers

Underwater accelerometers
— Continuous submersion to 650psi or 1,500ft
— Underwater pumps

Zerkometer® mounts where zerk fittings
exist to grease bearings
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4-20 mA process control products : LPS™
and the Intelligent Transmitter Series

Many facilities want to monitor machinery vibration, but don’t want an
“expensive” vibration program. 4-20 mA products keep track of
vibration levels so that maintenance professionals can take action on
machines that start trending upward (higher vibration).

¥ Output signals fed to a process
control computer (PLC/DCS) or
directly to an alarm module

” No trained analysts needed

¥ 1SO 10816 offers guidance on
vibration limits for rotating machinery

| 4
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4-20 mA transducers — LPS™

Wilcoxon offers the largest selection of 4-20 mA vibration sensors available.

Loop powered sensors (LPS™)

An accelerometer and signal
conditioner in one transducer

Average the overall signal: acceleration
or velocity

Output is r.m.s., true peak, or pseudo-
peak

Loop powered

600RPM-6,000 RPM shaft speed

Top exit, side exit, integral cable,
intrinsically safe and explosion proof
models available

NN N T XN
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Intelligent Transmitters (iT)

Product overview, 2008

Wilcoxon Research

Wilcoxon's custom-built signal conditioning modules that interface with
traditional accelerometers.

P12

4-20 mA data output

Dynamic data output on BNC front connector for

more extensive vibration analysis

Over 30,000 configurations available! Custom

order your /T Transmitter:

Acceleration, velocity or displacement input
English or metric units

Output of r.m.s. or peak, or Wilcoxon's exclusive true
peak or true peak-to-peak

Selectable full scale
10 mV, 100 mV or 500 mV sensor input

Choose high-pass and low-pass filters from over 20
possibilities, also field adjustable

Proprietary Information
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iT401 Alarm

Relay alarm accepts 4-20 mA signal from the iT Transmitter or any loop
powered sensor

¥ Interfaces with iT Transmitter
modules (iT100/200) for 4-20 mA
signal and power, without wiring

¥ Compatible with 4-20 mA signal
from a variety of sensors,
including: vibration, temperature,
pressure, level, flow, force, and
speed sensors

¥ Three alarm relays
User-programmable settings
¥ Accurate to 1%

b
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iT501 Communication Module

The Intelligent Transmitter Communication Module is the only stand-alone
digital communication unit for vibration transmitters available in the world
today. The iT501 works in conjunction with Wilcoxon’s free VibeLink® software
to provide you economical online monitoring with significant capabilities.

¥ Interfaces with iT Transmitter
modules (iT100/200) for 4-20
mA signal and power, without
wiring

V' RS232 transmission of 4-20
mA vibration data to any PC

¥ Up to 8 modules can be daisy-
chain linked to one computer

| 4
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VibeLink® views: calibration and trending

VibeLink® records data and calibration information to an Excel®-compatible file,
provides trend displays, and allows the user to label modules for easy
reference.
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Sensor networks: cables, mounting
accessories and hardware

Wilcoxon manufactures a full
line of cables, mounting
accessories, power supplies
and boxes to provide
customers with a complete
sensor network.

L4
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The Sensor Solution Kit

New from Wilcoxon, this 15-piece kit provides the all-in-one solution
maintenance professionals have been asking for, at a 30% discount.

Complete with sensors, mountings,

NN T XN

junction box

(4) 786A, 100mV/g, top exit
accelerometers

(4) R6Q-0-J9T2A-32, 32 ft. cable
assemblies

CB4, 4-channel termination box
ST101, spot facing tool

(4) SF8, cement mounting pads
VERSIL406 mounting epoxy

Mounting instructions and technical
notes

Proprietary Information
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A full spectrum of custom cables

Wilcoxon builds cables to your specifications and our exacting standards

)7 Industrial process P Maritime

) Predictive maintenance ) Transportation

)7 Condition based monitoring /' Test and measurement
W’ Military specifications ' Underwater

Cables used with sensors are exposed to the chemicals, temperatures and hazards of the environment where the sensor

is located. Therefore, it is important to consider the application and the environment when wiring sensors.

A Wilcoxon customer sales and service representative will help you select the cable, protection level and connector
fittings to meet your individual needs. Custom cable orders are usually built in less than a week, some standard cables

ship the same day.

Cable design
- Description Application example
Multi-conductor Shielded, twisted pair wire. Permanent sensor installations most often use multi-conductor
shielded shielded cable because it minimizes electrical noise, including RF,
ESD, and EMI.
Coaxial Carries power and signal on an Coaxial cable is used with BNC connectors; together they reduce the
inner conductor. The shield acts as connection time required for portable data collection.
the signal common.
Shielding
- Description Application example
Foil Shielding made of aluminized mylar Foil shielding attenuates RF signals by reducing the noise imposed
with a drain wire for electrical on cable by the surrounding equipment, as in a wind turbine.
connection; reduces RFI.
Braided or spiral Low frequency shielding is provided Braided shielding is used to decrease power line signal interference
by a braid made from many strands like that often present around large electric motors.

of small gauge wire and wrapped
around the conductor(s) of a cable.

Cable protection

Spiral armored Spiral wrap, interleaved band of metal The spiral armored jacket protects cable from damaging objects such
jacket surrounds a cable to protect it from as those found in a hot roll steel mill.
heavy object impact.

Stainless overbraid Braided electrical shield of stainless In the main intake pump at sewage treatment plant, a stainless overbraid
steel wrapped along the outside of protects cable from objects underwater and does not trap water.

a cable provides protection against

abrasion by foreign objects.

—




Environmental resistance

Teflon®

pvC

Enviroprene

Tefzel®

Polyurethane

Connectors

Best temperature resistance,
excellent chemical resistance.

Moderate chemical resistance.

Good chemical resistance in
non-abrasive environments.

Excellent chemical resistance, rated

for use in radiation environments.

Low cost, waterproof material with
good abrasion resistance.

Usually the cable jacket choice for the connection to the sensor,
Teflon® cable jackets withstand up to 260°C temperatures, making
Teflon®ideal for hot environments.

PVC provides a low cost alternative for dry air installations.

Useful in most environments, a low-cost Enviroprene cable jacket
protects against common exposures, such as UV rays in an outdoor
cable tray installation

Radiation resistance makes Tefzel® appropriate for use around
nuclear reactors.

Polyurethane is often used in underwater applications because it can
be bonded to metals, creating a water-tight connection to the sensor.

MIL-style

Multi-conductor

Coaxial

Rugged, simple and cost-effective

connectors available in 2-pin, 3-pin,

and 6-pin configurations.

MIL-style for 2 to 4 contacts. LEMO
and DIN-style for more than four
connections.

Designed for ease of connectivity in
instrumentation.

MIL-style connectors are the most common connectors used
with sensors. They are rugged and offer a wide variety of boots
and sealing methods for use in different environments, including
“splashproof” options.

Multi-conductor connectors are often used on data collectors for the
sensor connection.

BNC and 10-32 Microdot connectors reduce the connection and
disconnection time required in portable date collection.

MaxFlex™ cables for data collectors
____________________________________________________|]

Compatible with data collectors made by SKF, Emerson (CSI), and Rockwell (Entek IRD)
Wilcoxon's MaxFlex™ cables for data collectors are designed to exceed the harsh environmental requirements

of industrial applications. MaxFlex™ cables have reinforced cable joints at the sensor connector end - the most

common place that similar cables fail - to serve the needs of field data acquisition. They are rugged, reliable

and resistant to abuse.

Why MaxFl

Extended life

Reinforced for strenft um flexibility

Pull tested to over 140 po%

Excellent EMI/RFI s




In addition to custom built cable assemblies, Wilcoxon also provides HTC and HTS Tool Kits for field assembly of the 6Q - series
of connectors. The High Temperature Crimp Kit is used to make a crimp connection to the socket, while the High Temperature

Solder Kit is used when the socket will be soldered to the wire. A similar field installation kit, the SP Kit, is available for the

6SL - series of connectors.

Epoxy nozzle,10 each High temperature epoxy, 3 each

Epoxy applicator gun

Epoxy plunger, 4:1

Crimp frame tool and
Crimp positioner tool

Crimp tool

Ey

Exacto knife, 15 blades
Scissors

Wire stripper

Plastic socket insertion tool, 3 each ~Metal socket insertion tool

A full spectrum of custom cables
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Cable and connector selection

Wilcoxon’s extensive selection of cables and connectors offers a full spectrum of possibilities

Some of the most popular cables and connectors are pictured below. Want something you don’t see here?
Call your customer sales and service representative at 1-800-WILCOXON or send an email to sensorsf@wilcoxon.com

D A

Note: Electrical isolation between shield and transducer housing Wilcoxon's 6SL connector has an IP rating of 66, making it dust tight and

. protected against liquid from pressure jets. Even at this high rating, it is not
oW 50

Bendix. 4 socket, threaded, weatherproof J9T2S, J9T4, J9T4A appropriate for temporary or permanent immersion in water.
19SL/19SLI MIL-C-5015 style, 6 socket

SL: Electrical contact between shield and transducer housing

SLI: Electrical isolation between shield and transducer housing

66
1974, JIT4A Avoiding ground loops
. In order to provide proper shielding and prevent ground loops, shield and
20 LEMO, 7 pin J9T, J9T2A, J10, J61 50 common grounding should be carefully considered. Ground loops are
developed when a common line [i.e. signal return/shield) is grounded at two
points of differing electrical potential.

RN

[ Blunt cut Cable length
An accelerometer cable can be
1 Microdot 10-32 J1,J3, J4, 193 50 run one hundred feet without
me—-_#l losing most signals. The exact MAXIMUM CABLE LENGTH vs. FREQUENCY
n AND SUPPLY CURRENT
) length can be determined 10,000
1A Microdot 10-32, right angle J1,J3 50 knowing the cable capacitance
= -_, - - (30 picoFarads per foot is
[ 4 = NNN
I common) and the available <1000 N
2 BNC, plug, male 91,43, J4, J5A, J6, J9T. 50 voltage swing [typically at least B H
_m A 912, J9T28, J9T3A, 5V peak to peak). Given these t TN i |
4 @ J9Th, J10, J4h, J51, o peakl. 2 i i |
J61 J81_93 values, the mazimum length 8 NORRH
2F BNC, female . . 50 100]
- J5A, 16,19, J51. J61, is a function of supply current i
= 193 and highest frequency of
BNC. b L 9 interest. The chart to the right 3
d -twinaxia 50 helps determine maximum 10 L
m 1 10 00 khz
& cable lengths. 6 600 6,000 kepm
. Amphenol, MIL-C-5015 style, 2 socket, metallic J3, 34, J5A, J6, 19, 19T, 50 Maximum frequency of interest
Note: Graph values assume cable capacitance of
% Note: Electrical isolation between shield and transducer housing J972, J9T2A, J10, J51, 30pF/ft and an avalable voltage swing of SVp-p. ()
J61, 181,193 represents current available to power the sensor.
- —~ 6GSL/6GSLI MIL-C-5015 style, 3 socket, splash proof, premium J9T3, J9T3A 66
GSL: Electrical contact between shield and transducer housing .
- IP ratings
66Q/66Ql MIL-C-5015 style, 3 socket, splash proof, premium J9T3, J9T3A 66 Splashproof connectors for sensors are categorized according to an Ingress
- . GSL: Electrical contact between shield and transducer housing Protection or IP rating. IP ratings are industry standards that indicate how
GSLI: Electrical isolation between shield and transducer
connectors withstand invasion in harsh environments. In order to qualify the
6Q/6Ql MIL-C-5015 style, 2 socket, high temperature (200°C / 392°F) J5A, J9A, J9T, J9T2A, 68 level of sealing provided by a sensor connector, use the following chart
* . Q: Electrical contact between shield and transducer housing J10, J51, J61
Ql: Electrical isolation between shield and transducer housing . .
. S Ingress protection ratings
6QA/6QAI MIL-C-5015 style, 2 socket, high temperature (200°C / 392°F) J9F 68 X
Q: Electrical contact between shield and transducer housing . _ Firstnumeral  Second numeral
Ql: Electrical isolation between shield and transducer housing Protection against solid bodies ~ Protection against liquid
6SL/6SLI MIL-C-5015 style, 2 socket, splash proof, premium J5A, 19, J9T, J9T2, 6 e ] B —
SL: Electrical contact between shield and transducer housing J9T2A, J9T2AS, J9T3, Objects greater than 12.5mm -2 2 - Angled dripping water
SLI: Electrical isolation between shield and transducer housing J9T3A, J9T4, J10, J51, J61 Objects greater than 25mm -3 3 - Sprayed water
Objects greater than 1.0mm -4 4 - Splashed water
1 W MIL-C-5015 style, 2 socket, molded J5A, J9T2A, J10 b4 Dust-protected -5 5 - Water jets
Dust-tight -6 6 - Pressure jets
'U Note: Electrical isolation between shield and transducer housing 7 e o i mr
8 - Indefinite immersion
i 6WR MIL-C-5015 style, right angle, molded J9T2A, J10 64
é

For sensors with coaxial cable, the center conductor carries the signal and
power, while the outer braiding provides the shielding and signal return
Normally the cable shield is electrically isolated from the sensor housing

0.088 ground loops. If a non-isolated sensor is used, it is recommended that an

Coaxial, low noise, orange PVC jacket -55 to 80 -6710 176 h .
—— J3 Coaxial, low noise, high temperature, red Teflon® jacket -100 to 260 -148t0 500  0.085 30 isolated mounting pad be used to break up possible ground loops.
. J5A Coaxial, RG 58, black PVC jacket _40 to 105 _40to0 221 0.190 30 For sensors using two conductor/shielded cable, the signal and power
P 19T Coaxial, RG 59, black Teflon® jacket 80 to 150 11210302 0.190 2 are carried on one lead and the signal common on the other. The cable
~ J9T2 Twisted pair, shielded, white Tefzel® jacket 80 to 150 11210302 0.190 27 shield serves to protect the signal from Electrostatic Discharge (ESD) and
— J9T2A Twisted pair, shielded, yellow Teflon® jacket 80 10 200 1210392 | 0.190 27 Electromagnetic Interference (EMI). The shield should be grounded at only one
point, normally to the readout equipment
- JI9T2AS  Twisted pair, shielded, yellow Teflon® jacket with stainless steel braid -80 to 200 -112t0 392  0.210 27
P J9T2S  Twisted pair, shielded, white Tefzel® jacket with stainless steel braid -80to 150 112t0302  0.210 27 In all cases, it is very important that the cable shield terminations be properly
> J9T13 Three conductor, shielded, white Tefzel® jacket -80 to 150 -112t0302  0.190 27 grounded. Failure to do so in high ESD/EMI environments can result in damage
= J9T3A  Three conductor, shielded, yellow Teflon® jacket -80 to 200 -112t0 392 0.190 27 to the sensor electronics,
J9T4 Four conductor, shielded, red Teflon® jacket -80 to 200 -112t0 392  0.190 30
J9T4A Four conductor, shielded, yellow Teflon® jacket -80t0200  -112t0392  0.190 27 Data acquisition equipment o Dancaishion enuipment
J10 Twisted pair, shielded, gray Enviroprene jacket -50to 125 -58 to 257 0.190 30 E‘m’"
J8s Twisted pair, shielded, black Polyurethane jacket -40 to 80 -40t0 176 0.175 60
Jssc Twisted pair, shielded, black Polyurethane jacket, coiled with 6" straight ends  -40 to 80 -40t0 176 0.175 60 1
J95 Five conductor, shielded, black Polyurethane jacket -20to 90 -4to 194 0.240 22 e iss';‘fe"u‘“‘::j
196 Twisted pair, shielded, white Teflon® jacket 80t0 150  -112t0302  0.145 35 77777 /7777777777777777
J9F Twisted pair, foil shielded with drain wire, red Teflon® jacket -70 to 200 -94 to 392 0.125 51

Distributed by: SPECTRUM INSTRUMENTS LTD 4
44 Forest Drive, Mill Ponds Woods M EGG' I I
. ) Brighton, ON KOK 1HO Canada ) smart engineering for
E: info@spectrum-instruments.com Www.spectrum-instruments.com extreme environments




