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Abstract

This article presents the design and construction of a Chemical Agent Monitor Simulator (CAMSIM) which the Royal
Thai Army Chemical Department used for training personnel in the department and teaching RTA Chemical School’s
students. An ultrasonic signal is used to simulate a toxin similar to the CAMSIM. The CAMSIM consists of 4 sets the
ultrasonic transmitter, each ultrasonic transmitter was specified to send different frequencies as follows; 25.0000,
31.2500, 39.0625 and 46.8750 KHz. The transmitter simulated 4 types of toxins and the ultrasonic signal strength of

the transmitter reproduced the amount of toxins, and 1 set of ultrasonic receiver to simulate Chemical Agent Monitor.
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The ultrasonic receiver consists of 4 parts, 1.preamplifier, 2.frequency filter, 3.rectifier and amplifier, and 4.processing
and display. It can receive 4 frequencies from the ultrasonic transmitter and show the type and quantity of simulated
toxin on the LCD display. 200 tests of the ultrasonic transmitter and received determined toxins with 100% accuracy.,
However with different ultrasonic detection ranges are as follows: 25,000 kHz can be detected at approximately 0.5
meters, 31.250 kHz, approximately 1.46 meters, 39.0625 kHz approximately 0.9 meters and 46.875 kHz
approximately 1.5 meters. When applying the CAMSIM in the field test, it was found that the Chemical agent monitor
(ultrasonic receiver) are able to detect and display the simulated toxin type (ultrasonic transmitter) correctly and can

detect ultrasonic signal within a distance of approximately 1 meter, which is the same distance of Chemical Agent

Monitor which were purchased from abroad.

Keywords: Circuit design, Chemical agent monitor simulator, Ultrasonic
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Table 2 Frequency of ultrasonic transmitter and type of agent simulator

Frequency of crystal (MHz)

Frequency of ultrasonic

Type of agent simulator

transmitter (kHz)

6.4000 25.0000 H (Blister agents)
8.0000 31.2500 G (Nerve agents)
10.0000 39.0625 B (Chocking agents)
12.0000 46.8750 A (Blood agents)
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Figure 11 Display of chemical agent monitor simulator purchased from abroad
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Figure 12 Transmitter and receiver print circuit board (PCB) of chemical agent monitor simulator prototype

Figure 13 Chemical agent monitor simulator prototype
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Table 4 Voltage and ultrasonic signal of transmitter
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Voltage of ultrasonic signal

Ultrasonic signal

transmitter (kHz) v vV
25.0000 88 31.1100 Sine wave
31.2500 60 21.2100 Sine wave
39.0625 10 3.5400 Non sine wave
46.8750 64 22.6300 Sine wave
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Figure 14 25.0000 kHz Ultrasonic signal of transmitter
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Figure 15 39.0625 kHz Ultrasonic signal of transmitter
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Table 5 Test results of the distance to detected agents simulator

Agents simulator Distance of start detection (m) Distance of maximum quantity
value (cm)
H 0.50 2.50
G 1.46 5.50
B 0.90 3.50
A 1.50 13.00

Figure 16 Chemical agent monitor simulator prototype field test
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Table 6 The comparison of physical specifications between CAMSIM prototype and Argon CAMSIM

Physical specifications CAMSIM prototype Argon CAMSIM
Number of agents simulator 4 (A, B, G and H) 2 (G and H)
Detection range (m) 0.50 - 1.50 0.30 - 1.00
Display the type of agents Yes (A, B, G and H) Yes (G and H)
Display the quantity of agents Yes (Bar graph) Yes (Bar graph)
Power supply for transmitter (V) 9 (9 V battery) 9 (9 V battery)
Power supply for receiver (V) 12 12 (Special Battery for

(AA Ni-mh battery x 10 pcs.) CAMSIM only)
Weight (kg) > approximately 1

Price (Baht)

approximately 2,000,000
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