
 1 

 

Silver Series Application Notes 
 

Silver Series Overview 

All Silver Series sensors are general purpose long-wavelength infrared thermometers available with D/2, D/15 

and D/30 optical configurations.  These sensors are generally used for the measurement of non-reflective 

materials, although reflective materials may be measured when certain application conditions are met.  The 

Williamson Silver Series sensors offer exceptional value to the prospective customer, as their performance and 

durability is comparable to mid-range products offered by others. 
 

The C9 and M9 Class sensors are supplied in a two-wire (current loop) or four-wire (voltage or thermocouple 

temperature output) configuration.  When supplied in the four-wire configuration, the C9 sensor ambient 

temperature value is transmitted on a two-wire 4-20 ma current loop that also powers the sensor.   
 

The low-cost C9 Class sensors offer exceptional value with parameters fixed to settings appropriate for most 

Silver Series applications. The similar C9A Class sensors, supplied in a four-wire configuration (4-20 ma 

output plus 4-20 ma input), accept a 4-20 ma input signal for remote emissivity adjustment.  This product is 

perfect for customers who need an adjustable emissivity setting for a basic infrared thermometer. 
 

The U9 Class sensors are full-function infrared thermometers supplied with complimentary SilverView 

software for data acquisition and parameter adjustment via a digital USB connection.  The digital USB 

connection may be used independently from or in parallel with the analog 4-20 ma connection. 
 

The Williamson Silver Series family of infrared thermometers is positioned to provide mid-range performance 

in an ultra-compact low-cost sensor.  The sensors are packaged for light industrial and outdoor service and for 

use in the food and pharmaceutical industries.  Every Silver Series sensor is supplied with a durable stainless 

steel housing and germanium lens.  
 

C9     -  Fixed parameter settings. 

 

C9A  -  4-20 ma input for emissivity adjustment.  A  

             remote input module is available. 

M9  -  Fixed parameter settings with higher ambient  

           temperature limit. 
 

U9  -  Full-featured sensor with USB port for sensor  

          parameter adjustment and data acquisition. 
 

Competitive Advantages: 
 

Performance & Value: Comparing favorably to competitive products three to five times their cost, the Silver 

Series infrared thermometers offer exceptional quality-of-measurement in a broad range of configurations and 

price points to provide the optimum value for most applications.  The low-cost C9 Class sensors are ideal for 

most applications where no sensor adjustment is required.  When an adjustable emissivity setting is required, 

the C9A and U9 Class sensors are unequalled in their price range.  Durable: The Silver Series sensors are the 

most rugged and durable sensors in their class and are the only low-cost sensors to offer high-precision (D/30) 

optics, sealed corrosion-resistant enclosures and durable germanium lenses.   Innovative: A convenient USB 

computer interface and companion SilverView software (U9 Class Sensors), simultaneous outputs for both 

target temperature and ambient temperature (C9 & U9 Class Sensors), and a remote emissivity input (C9A 

Class Sensors) are examples of innovations unique to the Silver Series products. 
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Silver C Non-Contact Infrared Thermometer 
 

Features and Applications 
 

Silver C sensors, when configured as a 4-wire transmitter, provide a voltage or thermocouple output (type J, K 

or T) representing target temperature, plus a 4 to 20 mA output proportional to the sensor temperature.  When 

configured as a 2-wire transmitter, the 4 to 20 mA output signal represents the target temperature. 
 

Typical applications where a measured sensor temperature is useful include: 
 

 Installations where there is a risk that the sensor could be damaged by overheating, for example in semi-

automatic road repair machinery or on infrared-heated molding/forming machines. 
 

 Installations where there is a risk that the lens might become frosted over if the sensor temperature drops 

below 0°C, for example on road-sanding trucks or on ground-survey aircraft. 
 

 In glasshouses where leaf temperature is monitored to detect changes in growth phases and sensor 

temperature can be used to detect changes in ambient temperature. 
 

 On race tracks, where the sensors are mounted on overhead gantries and bridges to measure the track 

surface and detect changes in ambient temperature. 
 

 In ice rinks, where the sensors are suspended from the ceiling to measure the ice surface and changes in 

ambient temperature. 
 

 For forest fire detection, where a remote-mounted sensor can give warning of excessive temperatures 

either on the ground or in the air. 
 

 For thermal mapping inside large-scale temperature-controlled storage facilities. 
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Silver C9A  Non-Contact Infrared Thermometer 
 

Features and Applications 

 

4-wire Silver C9A sensors provide a 4 to 20 mA output representing target temperature, plus a 4 to 20 mA input 

to control the sensor's emissivity setting. Typical applications where a remote emissivity input is helpful 

include: 

 

 Installations where the sensor is mounted on vibrating machinery or in a hard-to-reach location. (Many 

infrared thermometers provide an adjustable emissivity setting by means of a potentiometer, which 

could alter position under excessive vibration or be difficult to reach once installed.) 

 

 The manufacture of metal alloys, where each alloy has a different emissivity depending on its 

composition. After the metal has been cast into moulds and is cooling down, the temperature can be 

monitored a C9A sensor and the emissivity setting (4 to 20 mA) adjusted automatically by a PLC 

depending on the batch composition. 

 

 Metal fastenings manufactured in different materials and finishes, each having a different emissivity.  

 

 The simplest way to change the emissivity setting remotely is to have an EA module connected to the 

sensor and use the LCD display and buttons to alter the setting. 

 

 The EA module can also be used as a setpoint transmitter for regulating control valves or adjusting the 

setpoint on a remote controller. 
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Silver U9 Non-Contact Infrared Thermometer 
 

Features and Applications 
 

 The sensor can be configured from a PC USB connection before installation and, since no external 

power or special hardware interface is required, this can be done in an office or work bench. 
 

 The sensor can also be reconfigured from a PC after installation. This can be done without disabling the 

analog output and allows fine adjustments to be made without removing the sensor from service. 
 

 In order to optimize performance and resolution around the critical temperature of interest, the analog 

output can be configured with a minimum span of 100°C and a maximum span of 1000°C anywhere 

within the overall temperature range of -40°C to 1000°C. 
 

 The emissivity setting can be adjusted for materials that are partially reflective, such as uncoated metals, 

and to compensate for optical transmission losses between the sensor and the measured target. 
 

 By entering -40°C for the lower temperature range and selecting Valley Hold, it is possible to measure 

the temperature of frozen food on conveyors without measuring the temperature of the conveyor as well. 

Alternatively, Peak Hold can be used to measure hot objects on a cool conveyor. 
 

 To minimize the effects of temperature fluctuations, the Averaging Period may be set anywhere between 

0 and 60 seconds. This is particularly useful when measuring the temperature of a rotating drum as the 

average temperature can be taken over one complete drum revolution. 
 

 The Reflected Energy Compensation feature eliminates inaccuracies due to hot furnace wall reflections 

when measuring the temperature of partially-reflective parts in an oven. 
 

 SilverView software can be configured to start logging data at a particular time, date and frequency, then 

stop after taking a certain number of measurements. This provides the flexibility required to record the 

temperature of fast chemical reactions in a laboratory environment or more long-term trends such as 

bearing temperatures on a predictive maintenance cycle. Once recorded the data can be exported to a 

spreadsheet for further analysis. 
 

 SilverView software provides open connectivity via an OPC protocol. 
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Paper, Plastic, Textile, Rubber, Packaging & 

Construction Materials 
Applicable Measurements: 
 

 Drying, Forming, Printing, Laminating, 

Calendaring, Coating, Embossing & Joining of 

Paper, Paperboard and Tissue Paper. 

 Corrugating & Bonding of Paperboard 

 Paperboard Moisture Uniformity  

 Joining and Sealing of paper or plastic. 

 Calendaring and Heating Drums (edge 

measurement or low-reflectivity surface) 

 Printing Equipment 

 High Volume Copy Machines 

 Book Binding 

 Thermoforming, Blow Molding, Spin Molding, 

Extrusion, Co-Extrusion, Coating, Laminating, 

Embossing, Joining, Printing, UV Curing and 

Annealing of Plastics. 

 Extrusion & Cutting of Plastic Pellets 

 Paper, Plastic, Rubber or Textile web droop 

detection.  

 Curing of Thermoformed Plastic Resins 

 Plastic Blow Molding Preforms 

 Vinyl Flooring Sheet and Tile 

 Acrylic and Polycarbonate Sheet Manufacture 

 Countertop Laminate Forming  

 Adhesive Detection and Curing 

 Forming, Laminating and Adhering 

Automotive Interiors 

 Forming, Calendaring, Silk Screening and Heat 

Treating of Textiles and Non-Woven Fabrics. 

 Polymer Textile Heat Set 

 Carpet  Backing & Production 

 T-Shirt Applique 

 Forming and Curing of Rubber Components, 

especially Tires, Belts and Hoses 

 Extruded & Co-Extruded Rubber & Plastic 

 Food Industry Flexible Packaging Materials  

 Ceiling Tile Curing / Bake Oven  

 Wall Board Curing 

 Roofing Shingle, Roofing Board  

 Particle Board / Chip Board / Blue Board 

 Packaging Material Fabrication 

 Packaging – Heat Sealing 

 Motors, Bearings, Gears, Belts & Linkages 

Notes: 

 The low-cost model C9-2 is ideal for most 

paper, plastic, textile, non-woven fabric, rubber 

and construction material measurements.   

 For thin film plastics (thinner than 0.040 

inches / 1mm), see Pro Series models 43 & 48 

and Gold Series model 28. 

 Use Gold Series model 28 when concerned 

about heating element reflections. 

 Measuring both high-gloss and low-gloss paper 

may require an emissivity adjustment or the 

use of Gold Series model 28. 

 Measure textiles and tissue paper while aiming 

at an angle to avoid viewing through the 

material. 

 For highly reflective Drum, Belt, Die & Mold 

measurements see PRO series models 42 & 52. 

 Significant Industries served:  automotive, 

truck, aerospace, consumer packaging, hot tub 

and spas, personal watercraft, snow mobiles, 

lawn & farm tractors, portion packaging for 

food, disposable cups and plates, vinyl 

windows, vinyl siding, vinyl liners for pools, 

recycled plastics turned into extruded shapes 

for furniture or landscape materials or 

bathroom stalls, extruded sheet, that feeds into 

thermoforming and other secondary 

processors, primary polymer manufacturers. 

OEM’s of the machines for the above. 

 Reasons for applying an infrared sensor:  

improve productivity, control the sheet 

temperature being transported from oven to 

thermoforming tooling, control the heater 

elements in the die of an extrusion machine, 

obtain proper temperature for joining and 

bonding materials, maintain proper sheet 

temperature during calendaring and embossing 

for quality purposes. 

 measured to ensure  conformance to 

dimensional spec, obtain desired mechanical 

and material properties, complete drying to 

avoid sticking to one another when packaged, 

control heating process to improve or maintain 

quality standards, improve productivity. 
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Pharmaceutical and Food 

Applicable Measurements: 

 

 Frozen and Flash Frozen Fruits and Vegetables 

 Frozen Confections & Ice Cream 

 Baked and Fried Foods 

 Flour Milling 

 Salt, Sugar, Baking Soda, Baking Powder and 

Dried Spice Processing 

 Food Mixing 

 Processed Meals and Meats 

 Dog Food Processing and Packaging 

 Cheese Processing 

 Roasting of Nuts & Coffee Beans 

 Chocolate & Candy 

 Pill Coating 

 Vacuum Pan Driers 

 Beverage Pasteurization (milk, juice, beer, 

etc…) 

 Refrigeration Temperature  

 Transportation of Food Items 

 Food and Medicine Packaging  

 Motors, Bearings, Molds, Dies, Belts, Heaters 

 Pipes and other Equipment – surface 

temperature 

Notes: 

 

 Temperatures are measured for food safety and 

process consistency purposes.   Precision 

temperature control assures optimum 

productivity. 

 The model C9-1 is ideal for a wide range of 

food and pharmaceutical measurements.  Only 

a sampling of applications is listed.  Most 

measurements monitor product temperature at 

intervals along a continuous process. 

 Blanching, baking, freezing, coating, aging and 

pasteurization, are all common measurements.   

 A unique vacuum flange and infrared window 

assembly is available for low-temperature 

vacuum applications. 

 For highly reflective surfaces see the PRO 

Series model 42 or 52 sensors. 

Soil, Aggregate, Liquids, Ice, Ores and Minerals 
Applicable Measurements: 

 

 Water, Snow and Ice 

 Wastewater Discharge  

 Liquid Storage and Mixing Tanks (thermal 

expansion, leak detection, safety) 

 Soil Reclamation 

 Hockey Rink Ice Temperature 

 Road Surface 

 Asphalt 

 Asphalt Shingles 

 Rotary Kilns 

 Cement 

 Lime  

 Fertilizer 

 Stone, Aggregate and Ore 

 Compost and Plant Matter 

 Brake Linings 

 Motors, Bearings, Gears, Belts & Linkages 

 

Notes: 

 

 See PRO and Silver Series application notes 

for high temperature processing and hazardous 

material remediation applications. 

 Williamson offers unique accessories for 

protection against corrosive and abrasive 

materials. 
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Industrial Heating 
 Low Temperature Batch and Continuous Furnace Wall and 

Product Temperature 

 Infrared Ovens, Table-Top Furnaces, Heaters  

 Biomedical Equipment  

 Drying and Curing 

 Powder Coating 

 Laminating  

 Spray and Plasma coating  

Notes: 

 

 OEM Ovens & Furnaces are a 

primary user of these products. 

 See PRO and Gold Series 

application notes for large 

flame-fired furnaces. 

Metals:  Iron and Steel, Nonferrous Metals 
 Near-Ambient Steel Temperature 

 Slag Temperature 

 Refractory Temperature 

 Hood Temperature, Pipe Temperature 

 Refractory Temperature 

 Low-Cost Hot Metal Detector 

 Lost Sand Foundry Sand Recovery 

 Motors, Bearings, Gears, Belts & Linkages 

 Foil Conversion and Lamination 

 Molten Metal Leak Detector 

 Low-Cost Hot Metal Detector  

 Primary Aluminum - Bus Bar Temperature 

 Carbon Paste Conveyor  

 Refractory Temperature 

 Motors, Bearings, Gears, Belts & Linkages 

Notes: 

 

 See PRO and Silver Series 

application notes for Iron and 

Steel Industry applications. 

 

 See PRO and Silver Series 

application notes for 

Aluminum, Copper and Zinc 

Industry applications. 

Glass, Ceramic, Porcelain, Refractory & Brick 
 Glass & Ceramic Surface Measurement 

 Bricks, Tiles, Dinnerware, Bathroom Fixtures 

 Glass Tempering and Cooling 

 Ceramic Paint Curing  

 Fiberglass Batting Tar Paper Application 

 Motors, Bearings, Gears, Belts & Linkages 

 Shrink Wrap Packaging 

Notes: 

 Avoid reflected image of 

heating elements and hot 

furnaces when measuring high-

gloss surfaces.   (See Gold 

Series model 28) 

Incinerators, Boilers, Kilns, Flares & Thermal Reactors 
 Refractory Shell Spot Temperature 

 Product and Conveyor Temperature 

 Motors, Bearings, Gears, Belts & Linkages  

Notes: See separate application 

notes for PRO and Gold Series 

applications. 

Semiconductor and Engineered Materials 
 Low-Temperature Substrates 

 Carbon, Ceramic, Refractory, Heating Element 

 Pipe and Duct Temperature 

Notes:  See PRO and Gold Series 

application notes for Semiconductor 

and Engineerd Materials 

applications. 

 


