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WILLIAMSON TWO YEAR WARRANTY

Williamson Corporation warrants to the purchaser of This warranty does not cover defects resulting from

each new temperature sensor that any part thereof thadccident, alteration, improper use, or failure of the

proves to balefective in material or workmanship purchaser to follow normal operating procedures as

within two (2) years from the date of shipment will be outlined in the installatioand operation manual.

repaired or replaced at no charge. Williamson Williamson will inspect each sensor returned to verify

requires that the instrument be returned to Williamsonits proper use and the nature of the defect or damage

with all freight charges prepaid. The repair or reported.

replacement wrk will be scheduled with the customer

and return shipped by UPS ground. If the customer THIS WARRANTY IS IN LIEU OF ANY

requests a premium delivery service, the customer wilWARRANTY OF MERCHANTABILITY AND

pay the difference between the ground and premium OF ALL OTHER WARRANTIES, EXPRESSED

service. OR IMPLIED, A LL OF THAT ARE HEREBY
EXCLUDED. Williamson Corporation shall in no

If a performance problem should occur, contact our event be liable for any special, indirect, or

representative in your area or our office in Concord, consequential damages whatsoever, and neither

Massachusetts. assumes nor authorizes any person to assume for it
any other obligation or liability.

Williamson Corporation, 70 Domino Drive, Concord, MA 01742
Phone: 978699607, Fax: 978695485, US Toll Free: 86800-8367, Web Site: Willimsonir.com
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1.0 INTRODUCTION

1.1 PURPOSE OF THE M ANUAL These temperature output signals can be input into a
computer, controller, or other device for process

This manual provides a description of the installation monitoring and control.

and operation of a PRO 50 Series sensors. It includes

detailed information about The Sensor consists of an optical lens system, an
infrared filter, an infrared detector, and electronic

¢ the sensor specifications circuits that convert the measured infrared energy into

¢ sensor options and accessories a linear temperature output signal (see Figure 1).

¢ installation and operating procedures There are three different types of infrared terapee

¢ maintenane and calibration procedures sensors. These include single wavelength, dual
wavelength [ratio], and multivavelength sensors.

1.2 ABoUT WILLIAMSON CORPORATION Each one uses a different measurement technique that

offers unique capabilities for specific applications.
For over fifty years, Williamson has been in the
business of improving process control and product ~ TheSensor Sightingcapabilities vary withtte
quality through noncontact temperature measurementdifferent types of sensors. These options include:
Through our worldwide distribution netwonkge offer
a comprehensive line of industrial temperature sensord- A line of sight configuration that requires an

as well as several innovative technologies for estimated alignment of the sensor.
applications considered difficult to measure. With our 2. A visual aiming configuration that provides a
extensive application experience that focuses on direct view of the measured target through the
solving customer problems, we are atsonmitted to sensor. This system inades a laser aiming
providing the quality service and support that is option.

essential for building long term customer partnerships3. A fiber optic sighting configuration that provides
access to view difficult to reach targets and

We appreciate your commitment to purchase this permits the sensor to be installed in a remote
Williamson PRO Series Sensor, and we are available  location away from hostile environments. This

to provide assistance and support veitty installation option uses a line of sight adjustnt with a fiber

or application issues. For specific questions or optic lens assembly, and it is available with an
feedback, you can contact our local representative or ~ aim light or laser aiming option for more precise
our main office directly. alignment control. The PRO 50 Series feature this

fiber optic sighting design

1.3 OVERVIEW OF INFRARED TEMPERATURE _ _

SENSORS The selectionof & ensor 6s Opti cal Re s
Field of View (FOV)is important because it defines
the measured target area that is used by the sensor to
determine the object's temperature. Like a camera, the
diameter of this target area varies with the distance of
the sensor from the target, and iths relationship
of the target area diameter and the target working
distance that defines the sensor's FOV

Infrared temperature sensors measure the surface
temperature of lgjects without contact. The sensors
work based on the principle that the infrared energy
emitted by an object is proportional to its temperature.
Like a camera, the sensors use an optical system to
collect the radiant energy emitted by the measured
targd. This energy is focused on an infrared detector _ , _ , ,
that provides an output signal that varies with the To assist with the installation and alignment of the

intensity of the energy. This signal is then processed S€NsOr at different working distances, section 2.2
by the sensor electronics to provide the desired provides the field of view diagram for the sensor

temperature output. This temperature outputhean purchased. For detailed guidelines about the proper

displayed on a digital meter, or it can be in the form of&lignment of the sensor for an application refer to
an output signal that varies linearly with temperature. S€ction 3.3.

Williamson Corporation, 70 Domino Drive, Concord, MA 01742
Phone: 978699607, Fax: 978695485, US Toll Free: 80800-8367, web site: williamsonir.com
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Digital Processing Stand Alone Sensor
1 Operator Interface
Energy Sample Pulses { Calculate Parameters 113 Navigation Buttons
Collection [ { Variable Gain { Target Temperature ™ fFunctional Dsplay (2x10 LCD)
ﬂthlcs L »  Amplifier 1 Ambient Temp 1 Digital Mode (RS485)
TFilter(s) | 5| 1 Convert Analog ) 1 Cell Strength 1 Analog Mode (420mA or
TDetector | | toDigital 1 Apply Signal Conditioning Filters 0-20mA, TTL, Peak Hold Reset)
f Manage Text Based Menu Syster] f24vdc Power
To View and Adjust Parameters
— gg‘;:g:g‘teD'sath?:tﬁessa < »| Optional Interface Module
Ambient || 1 Gonvert Digital to Analog 1 Advanceql Operator Interface
Temperature 14 N.aV|g'at|on Buttons
1 Main Display (5 LEDs)
1 Functional Display (2x16 LCD)

12 Programmable Analog Outputs
11 Programmable Analog Input
12 Programmable Relay Alarms
?g;gpﬂg&ed Tables 11 Programmable TTL Alarm

. . 11 RS485 Output
91 Ambient Compensation 11 RS232 Output

9 Universal Power (9@60Vac)

A 4

Figure 17 The PRO Series Architecture

TheSensor 6 s Te mpigsthesoptimal e R dhe geasor provides bofimaloganddigital outputs
range for the sensodetector, filters, and optics. It in both a standlone and system configuration with
can be specified in either a Fahrenheit or Celsius scalan optional interface module. All interfas®dule
Using the sensords text dugpdsecanbeesedsimutagnesotsly.mhe amalog i s
possible to configure the temperature range to a outputs can be configured for either-2@mA or G
narrower span and t o c¢ onZ20mAdutpuand theadigitaltoltpaits isctudesathr 6 s
temperature ksed parameters between the Fahrenheit RS485 and RS232.
or Celsius scales.
The PRO Series text based menu system offers access
TheSensor 6 s Spedefinessale Re s p @ wide rangsignal conditioning and diagnostics
wavelength of the energy measured by the sensor  capabilities. Specifically, they include adjustable
Each sensor's filters are defined in a narrow band thatsettings for emissivity compensation, averaging time,
operates in an atmospheric window that eliminates  peak hold functions, as well as options for on/off
distance sensitivity. For most genepalrpose control and alarm capabilities. Section 4 provides a
applications, it is recommended that the shortest complete description ghe control options and their
wavelengths of 1 or 2 microns be used to minimize  recommended use.
the effects of changes in emissivity. However, for
some special applications like the measurement of thiTo simplify and enhance the sensor installations, there
plastics or measurements through flames, the spectralare a variety oMechanical Accessorieshat include
response selection can provide unigue capabilities.  brackets, flanges, water cooling fixtures, and air purge
options that can be adapted to a widegyeaof
installation locations and operating environments.
Refer to section 2.4 for specific details.

Williamson Corporation, 70 Domino Drive, Concord, MA 01742
Phone: 978699607, Fax: 978695485, US Toll Free: 86800-8367, Web Site: Willimsonir.com
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Integrated Processing Sensor Head

Fiberoptic Nosepiece

Fiber Cable

’/J\IEMA 4X Enclosure

Optional Aim Light
button

Lens Barrel Assembly

Overall Dimensions: 8.5in x 5.25i

N 0.25 (6.3n

2 x 10 LCD Display
and three menu
control buttons

i
Signal andx

m)

0 Power connector
Mounting Holes 1/4-20 threaded
(4 ples.) mounting holes

J

H

Optional Flanged Lens Barrel Assembly

n x 6in (21.6cm x 13.3cm x 15.2cm)

Sensor Interface Module (1/4 IN)

3.75 ‘
(95.3) ‘
Main Display
= el
1500 F
3.75 (95.3) - Oﬁ" Functional Display

-

*

Menu System

6-32 set screws for
panel mounting clal
(top and bottom)

7

© 1234 U EEETe RN
Power and —
signal il ﬂ © ﬂ
COnneCtions 9.10111213141516 17181920 212223
with quick \,L—J
release © WILLIAMSON CORPORATIOND)
connectors | —= 3.56 (90.4)

202526 27 282930

e} (]

FN| E3 < RS232 L-GND-N
™ = & Aim Light button 5 € e o
LN— (optional) o L
NEMA 12 L ‘
front panel ‘ 3.56 ‘
Four Menu Control (90.4)
Buttons
Panel thickness
.063-.38" I
(-15-.95cm) Panel Mounting
/ Clamps (top and bottom)
J
B
il
| 6.25
(158.8)
6.63
(168.4)

Figure 271 Overview of

System Components
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2.0 SYSTEM SPECIFICATIONS

2.1 GENERAL SPECIFICATIONS

Table 1 provides a summary of the standard functionglirectly traceable to the National Institute of Standards
and specifications for the PRO 50 Series sensors. Alland Technology (NIST) in accordance with

Williamson sensors areggrisely calibrated to

Williamson procedures arANSI/NCSL Z5401-1994.

standards that are compared daily against standards

PRO 50 SPECIFICATIONS

TYPE OF SIGHTING

Visual Alignment or optional Laser Aiming

TEMPERATURE LIMITS

125 to 4500°F (50 to 2500°C) . The temperature scale is adjustable between °F and °C. Section 2.3 pr
specific model temperature ranges.

FIELD OF VIEW

The FOV is defined by thmeasured target diameter that provides 99% of thesfalle temperature value.

Section 2.2 provides the exact field of view for the model ordered. The working distance for the senso:l
12 in (30cm) to infinity. The sensor can be mounted at anyndistiai this range. Because the PRO 40 se
take an average of the measured signal, they must have a full field of view of the target in order to proy
accurate measurement.

SPECTRAL RESPONSE

The sensor operating wavelengths vary by model. &tims 2.3 for details.

ACCURACY

0.25% to 0.5% of Reading or 2°C (varies by model)

REPEATABILITY

Better than 1°C

RESPONSETIME

Constant Target: 50ms (update time)
Intermittent Target: 300ms (98% of Readingit)

CE CERTIFICATION

EMI / RFI for heavy imlustry; LVD (Low Voltage Directive)

OUTPUT SIGNALS

AMBIENT Sensor Head:PRO 41s: 0 to 140°F17 to 60°C) Sensor w/ Water Cooling: 200-350°F (95175°C)
TEMPERATURE PRO 42s: 32 to 120°F17 to 50°C) (this varies with water rate and temperature)
LIMITS Interface Module: 0 to 120°F (50°C) Fiber Optic Assembly: 400°F (200°C)
INPUT POWER Stand-alone Sensor24Vdc (300mA Max); With Interface Module: 90-260Vac, 50/60Hz
STAND-ALONE SENSOR CONFIGURATIO N:
Analog Mode Digital Mode
14-20 mA or 620 mA (1000ohm max. impedance. 1 Bi-directional RS485 communications
Shunt resistors produce voltage outputs.) 1 RS232 with a converter
I TTL Alarm with 2mA at 5Vdc rating 9 For connection to the Interface Module
9 External Peak Hold Reset NOTE: An internal jumper is used to select the
| 9 Select parameter, scale, & range of outputaira analog or digital mode. See Section 3.4.
NPUT AND

SYSTEM CONFIGURATION WITH A SENSORAND INTERFACE M ODULE

2 Programmable Analog Outputs Bi-directional Serial Communications

14-20 mA or 620 mA (1000ohm max. impedance. 1RS232 and RS485 simultaneously

Shunt resistors produce voltage outputs.) 2 Programmable Relay Alarms

1 Select parameter, scale, and range 1 Form C (4A at 250Vac or 2.5A at 30Vdc)
3 Analog Inputs 1 Select alarm parameter and set point

9 Sample and Hold 1 Programmable TTL Alarm

9 External Peak Hold Rese I TTL rating is 2 ma at 5Vdc

1 Analog input to adjust Emissivity & Alarm Set Point Select alarm parameter and set point

PROGRAMMABLE OUTPUT
AND ALARM PARAMETERS

Filtered Temperature, Unfiltered Temperature, Ambient Temperature, and Cell Strength (Model 42s).

SIGNAL CONDITIONING

Average Time, Out of Range, Peak Hold Delay, Emissivity

STATUS MESSAGES

Out of Range, Ambient Warning, Establishing Communications, and Aiming System Status (optional)

DIAGNOSTICS

System Test, Analog Output Tests, Alarm Tests, Menu Access/Security

USERINTERFACE

Sensor: 3 navigation buttons and a 2x10 functional LCD Display
Interface Module: 4 navigation buttons, a main display with 5 LEDs, and a 2x16 back lit LCD Display

ENCLOSURE Sensor:NEMA 4X (IP65)1 Coated Aluminum Casting
RATING Interface Module: NEMA 12 front panel Anodized Aluminum Housing
DIMENSIONS Sensor:9.00in x 5.50in x 6.00in (229mm x 140 mm x 152 mm)
Interface Module: 7.0in x 3.78in x 3.78in (178mm x 96 mm x 96 mm)
WEIGHT Sensor:7.4 Ibs. (3.4kg) Interface Module: 2.2 Ibs. (1kg)

Table 17 PRO Series Sensor and Interface Module Specifications
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2.2 FIELD OF VIEW SPECIFICATION

Figure 3 - Field of View Specification
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2.3 PROS50SERIES MODELS

Each model is optimized for these specifications based
designed and built with the customer application on the detector, filters, and optics used with the sensor.
environment in mind. The objective is to provide a For applications requiring custom canpfred options
sensor that is built to last, easy to operate, and simpleof any specifications, please contact Williamson or

to maintain. Each series of Williamsognsors your local Williamson Representative.

features a variety of models that vary in:

Williamson temperature measurement systems are

¢ temperature range
¢ spectral response
¢ field of view

PRO 50 SERIES Fiber Optic, Single-Wavelength (1) Sensors
TEMPERATURE RANGE FIELD OF VIEW FIBER CABLE
Spectral Standard High High
PRO Response Resolution Res. | | Res. Il Max. Type of
Model (microns) Fahrenheit Celsius Optics (2) Optics | OpTICS Length Cable
52-30 2.0to 2.5m 200 - 1000 °F 65 - 540 °C| D/2 orD/12 n/a D/50 3ft/91cm | Quartz
52-40 2.0to 2.5m 400 - 2500 °F| 200 - 1375 °C| D/2 or D/16 D/50 D/75 10ft / 3m Quartz
51-20 1.5to0 1.65m 600 - 2100 °F| 315 - 1150 °C| D/2 or D/12 n/a D/50 | 30ft/9.1m | Quartz
51-30 1.5 to 1.65m 700 - 2750 °F| 375 - 1500 °C| D/2 orD/16 D/50 D/75 | 30ft/9.1m | Quartz
51-50 0.8t0 1.00m 1000 - 2500 °F| 550 - 1375 °C| D/.75or D/12 n/a D/50 25ft/ 7.6m Glass
51-60 0.8to 1.0rm 1200 - 3000 °F| 650 - 1650 °C| D/.75 or D/16 D/50 D/75 30ft/9.1m | Glass
51-70 0.8 to 1.0mm 1400 - 4500 °F| 750 - 2475 °C| D/.75 or D/16 D/50 D/75 30ft/9.1m | Glass

Table 27 PRO 50 Series Models
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2.4 SENSOROPTIONS AND ACCESSORIES

Each sensor includes options and accessories that hapeovides a narrative description of each of these items,
been designed to simplify the sensor installation and while appendix 6.3 includes dimensional drawings
operation or to provide additional protection for the  and assembly instructions, as required, for each
sensor in hostile operating conditiofiable 3 component.

PRO SERIES OPTIONS AND ACCESSORIES
Code Description

DISPLAY, SIGNAL COND ITIONING, AND POWER OPTIONS

Remote ¥4 DIN Programmalbigerface Module

¢ Universal Power Supply: 9260Vac 5660Hz

¢ Programmable Analog Outputs:20mA and 620mA

21 ¢ Two Bi-directional Digital Connections: RS232 and RS485 (can be used simultaneously
¢ Programmable Dual Set Point Alarms (Form C Relays), and one TTL Alarm

¢ NEMA 12 Front Panel

Refer to sections 3.2.2 and 3.4 for additional details.

25 PID controller with universal power supply and2DmA output with 350msipdate time.
25S PID controller with universal power supply and2DmA output with 50msipdate time.
25RS PID controller w/ ramp & soak, universal power supply, &80mA output w/ 100msipdate time.
UniversalPower Supplyfor Stand Alone Sensors:
PS ¢ Output: 24Vdc (700mA)
¢ Input: 96260Vac, 56060HZ (110 and 220Vac)
RS232 An RS485 to RS232 converter for the stand alone sensor that will be used in digital mode
nC Additional interconnecting electrical cable Standard length is 10ft (3m).

SENSOR INSTALLATION AND OPERATION ACCESSORIES

The laser option providesu i ck vi sual wverif i catlisanquedntegratdy
LA design centers the | aser in the sensor s

the hostile operating conditions.

Anaimlightopt i on provides a quick visual ver i f
AL and operation. The aim |light is centered

illuminate targets up to 18 inches (50cm) away.

Vacuum bushingsfor installation of fiber cables inside a vacuum ves3éle location of the

vB bushing on the cable is specified by the customer.

Theseflanged lens barreloptions are available for the standard and high resolution | optics to
FLB/ providea simple mounting surface for the fiber optic lens barrel as well as the feature of a qui
FLBI disconnect capability from the mounting location (see Figure 4).

Theright angle mirror for fiber optic systems allows the lens barrel to be installed tew a targef

RAMFO at a 90 angle from the lens barrel.

The ball and sockdiber optic swivel-mounting bracket is an option that attaches to the lens ba
FOSB and allows for flexible adjustments of the alignment of the fiber optic sensor.

A fiber optic flange mount with a protective quartz window is available for direct mounting of {
FOFM fiber optic lens assembly onto flat or flanged surfaces.

The ball and sockedite tube swivelmounting bracket is an option that attaches to the site tube
STSB the protective sheatiny accessories for the fiber optic cable (SSB & AG). It allows for flexible

adjustments of the alignment of the fiber optic sensor.

Table 37 Sensor Options and Accessories
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HOSTILE OPERATING ENVIRONMENT ACCESSORIES

WCAP

Thewater cooling and ar purge option enablestheuseofwateo ol i ng t o mai nt ai
temperatures within specified limits. This option includes the air purge option described above.

VCS

Vortex Cooling Systeri To be used in place of water with the waterlowpair purge system

AG

The heavy dutdrmorGuard System is a flexible stainless steel armor with two layers of insulation for
maximum protection with applications in and around flames and high ambient temperatures. The arn
guard system is available any length, and it includes an air purge system that circulates air down the
ArmorGuard and across the lens assembly to keep the system cool and the lens clean (see figure 5).

SSB

The Stainless Steel Braided Systeis a flexible and durable conduit widtm inner Teflon tube that providg
general purpose protection for industrial applications. It is available in any length and also includes a
purge system that circulates air down the Stainless Steel Tube and across the lens assembly (see fig

GN

The semirigid Gooseneck Systeris used for quick and easy adjustable alignment for critical applicatio
The gooseneck segment is limited to a 3 ft (91cm) length. For lengths greater than 3 feet, stainless §
braided sheathing (SSB) and a supipgrmounting bracket are provided. The system also includes an q
purge that circulates air down the Gooseneck and across the lens to keep the system cool and the le
(see figure 5).

APR/
APQ

For standard fiber optic cables without one of th&t@on conduits, there ate/o air purge optionsthat
attach directly to the fiber optic lens barrel to clear away the build up of contaminants on the lens. Th
option attaches directly to the standard lens barrel, while the APQ option is used lghdbd lens barrel
to provide a quick disconnect feature for the lens assembly.

PACS

This purge air control systemprovides a regulator and air filter for the air purge system.

Table 317 Sensor Options and Accessories (continued)

Standard ne Standard Flanged 171 dia. slot, 625 long,

c': N drill one end .328 thru,
3 plcs. at 120 apart, on
1.00 B.C.

00.557 +.002
(1.41)

o -
%R O

High Res. I Flanged

171 dia. slot,.625 long,

<A drill one end .328 thru,

1.125 —=—
[ ‘ (2.9)

?41..1632)5 T High Res. II

|:“of‘ 1.GBJ (4.28) Legend
R —— - | Inches (cm)

Figure 47 Dimensions of Fiber Optic Lens Assemblies
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Figure 57 Protective Accessories for Fiber Optic Systems
(ArmorGuard, Stainless Steel Braid, & Gooseneck)
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