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Radlight/Radwatch Performance Testing 

Introduction 
The Radlight ("READER") is used to measure the accumulated neutron 

and gamma radiation recorded by the Radwatch dosimeter (“WATCH”). 

The WATCH is worn by personnel who may be exposed to radiation 

from nuclear weapons, fallout or radiological contamination. This 

combination of READER and WATCH was tested extensively at the US 

Army White Sands Missile Range Test Facility in 2012. The READER and 

WATCH combination was found to meet the performance and 

environmental requirements that are applicable for the civilian version 

of the READER and described below (See also Figure 1 and Figure 2). 

These are more formally described in the First Article Test Report.  

Performance requirements 
 

 Accuracy.  
o Gamma and x-rays (photons) with energies from 0.02 MeV to 10 MeV: 0.01 to 5,000 cGy 

(0.01 rad to 5,000 rad) with an accuracy ±30 % above 0.1 cGy (0.1 rad), ±0.03 cGy (0.03 
rad) below 0.1 cGy (0.1 rad). 

o Neutrons with energies from 0.5 to 10 MeV: 0.3 to 3,000 cGy (0.3 rad to 3,000 rad) with 
an accuracy ±30 % above 1 cGy (1 rad), ±0.3 cGy (0.3 rad) below 1 cGy (1 rad).  

 

 Precision. The WATCH dosed to 500 cGy and read on the READER, shall exhibit readings of ±5% 
of its own mean with a 95% confidence level . 

 

 Reading Rate. The READER shall be designed to allow reading at least 60 WATCHES per hour. 
 

 Voltage Range. The READER shall operate at voltages between 21 to 30 volts DC.  
 

 Power Supply Transient Voltage. The READER shall provide protection from vehicular/charging 
system transients up to 40 volts for less than 50 milliseconds or 600 volts for less than 10 
microseconds. 

 

 Orientation. The READER shall operate when inclined ±20 degrees from the normal (0
o

) 
orientation. 

 

 Burn-in. Each READER shall be operated for a minimum of 48 hours under temperatures that 
cycle from the minimum to the maximum in 8-hour intervals. The burn-in shall be concluded by 
a failure free period, the duration of which shall be not less than 16 hours.  
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Environmental Requirements 
The READER/WATCH combination shall meeting the accuracy and precision requirements under the 
following conditions: 
  

 High Temperature: The READER shall not be damaged or experience any degradation of 
performance after being operated at 125+°F (+52°C) or stored at +160°F (+71°C). 

 

 Low Temperature. The READER shall not be damaged or experience any degradation of 
performance after being operated at -25°F (-32°C) or stored at -70°F (-57°C). 

 

 Humidity. The READER shall not be damaged or experience any degradation of performance 
following exposure to relative humidity of 94, ±4 percent. 

 

 Altitude. The READER shall not be damaged or experience any degradation of performance 
following transport by aircraft to 40,000 feet (12,192m) (non-operating) and operation at 
altitudes up to 10,000 feet (3,048m). 

 

 Immersion. The READER, in its carrying case, shall not be damaged or experience any 
degradation of performance after being immersed in fresh water to a depth of not less than 3.3 
feet (1 meter) for a period of 120 minutes. 

 

 Shock, Transit Drop. The READER, in its carrying case, shall not be damaged or experience any 
degradation of performance after being subjected to a sequence of shocks applied in each 
direction along each of 3 mutually perpendicular axes (horizontal and vertical). Shocks shall be 
half sine pulses having a time duration of 4 milliseconds, ±5%. Shock pulses shall have a peak 
amplitude of 100 g’s ±15 g’s. 

 

 Vibration. The READER shall withstand, without damage, simple harmonic motion having an 
amplitude of ±0.015 inches (0.030 inch total excursion) with the frequency being varied 
between 5-55 Hz. 

 

 Shock, Bench Handling. The READER shall not be damaged or experience any degradation of 
performance after being subjected to normal bench handling shocks. 

 

 Dust (Fine Sand). The READER shall withstand, in both operating and non-operating conditions, 

exposure to fine dust particles with wind speeds of 1750 ft/min (17.3 knots) and exposure to 

sand particles with wind speeds of 5700 ft/min (56.4 knots). 

 Salt Fog. After the salt fog test, the READER shall operate without degradation in specified 
performance and shall show no evidence of degradation such as flaking, pitting, blistering or 
loosening of finish on metal surface or exfoliation. Also, there shall be no binding or clogging of 
mechanical parts. Drawer contacts should be cleaned prior to performance of operational 
checks to ensure contact with the WATCHES. 

 

 Fungus. The READER, as prepared for operation, shall be subjected to the fungus test. There 
shall be abundant growth colonization on 50 percent or more of the area of the control item 
after 14 and 28 days. No cleaning of the reader is permitted for 72 hours prior to the fungus 
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test. Handling, prior to and during testing, shall be accomplished without contamination of the 
reader. After the fungus test, the READER shall be visually examined. The reader shall show no 
more than sparse microbial growth with restricted tubular growth development in an area ten 
percent or less of the total area and no more than six unrelated minute circuit portions such as 
terminal spacing, printed circuit boards, etc., with sparse growth due to random contamination 
or traces of unmixed material ingredients.  
 

A summary of the test engineer’s recommendations from the FAT report is shown in Figure 1 and 

Figure 2. 
 

 

Figure 1. Test engineer's recommendations at the conclusion of the First Article Test (Part 1). 
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Figure 2.  Test engineer's recommendations at the conclusion of the First Article Test (Part 2). 


