


prevent ambient winds from extinguishing the flame. The 0.64-cm 
(0.25-inch) pipe can then be fitted on the opposite end from the gas jet 
with a copper elbow. Copper tubing (0.64 cm [0.25 inch] inside 
diameter) is used to connect each jet assembly to a gas-pressure- 
equalization chamber. 

The pressure-equalization chamber is a 15-cm (6-inch) section of 
pipe with both ends welded closed (Fig. 2). The copper tubing from 
each jet assembly is connected to the chamber as well as the hose from 
the primary propane supply. A quick-couple connector can be used to 
connect the rubber gas hose to the pressure-equalization chamber. 

A small propane bottle (9 kg [20 lb]) has proven effective as a 
propane source. A variable pressure regulator with pressure gage is 
also required. The pressure gage should not exceed 2,060 mb (30 psi) 
full scale as the pressure delivered to each jet will generally not exceed 
690 mb (10 psi) for most treatments. 

Depending on the material being burned, a 0.64-cm (0.25-inch) 
wire mesh screen can be placed over the barrel while material is 
burning. This is especially necessary when burning volatile material 
such as shrubs. After the burning treatment has been applied, remove 
the screen. The barrel should be left in place for 1 minute to simulate 
natural cooling conditions. 

Calibration 

Careful calibration is the key to the successful use of a bum barrel. 
Since the purpose of the burn barrel is to simulate specific 
time-temperature treatments, each bum barrel should be calibrated 
even if two are built identically. 

Most accurate time-temperature relationships are obtained from 
thermocouples placed at the soil surface located in vegetation of 
interest. When the vegetation is burned, the output from the 
thermocouples is recorded and the time-temperature relationship 
generated. Wright et al. (1976) gave examples of time-temperature 
curves for different grass fuel loads. These curves can be used as 
general examples in grass fuels, but when the fuel matrix contains 
appreciable quantities of shrubs the period of time over 93°C (200°F) 
can be longer. Once a time-temperature curve is obtained for a specific 
composition of vegetation, the burner can be calibrated to provide a 
similar burn treatment. 

Thermocouples should be placed in the direct path of jet output and 
should be located with the junction at the soil surface (Stinson and 
Wright 1969). It is best to use the mean output of at least six 
thermocouples for constructing the time-temperature curve. A 
variation of 20% among thermocouple readings can be expected. 
Wright et al. (1976) gave examples of gas pressures and lengths of 
bum time for simulating four fuel loads. These relations are similar to 
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Fig. 3. Examples of time-temperature curves generated by various combina- 
tions of propane pressure and burn time jo r the large (I 07 cm) and small (58 
cm) burn barrels. 

those generated by the large and small burn barrels described in this 
paper (Fig. 3). However, the differences serve to emphasize the need 
to calibrate each burn barrel constructed. In some cases, single 
pressure-time relations are adequate while combinations are required 
in other situations. Once the calibration procedure is completed and 
tested, the plant burner is ready for treatment application. 
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Protection of Instrument Wires in the Field 

wires either by complete severing of the wires or by electrical shorting 
of the circuit (Brown and Johnston 1976). 

A protective device designed to minimize such damage was 
constructed of rigid polyvinyl chloride (PVC) water pipe and field 
tested (Fig. 1). It was nicknamed the spider because of its long-legged 
sirnila.rity to certain arachnids. The spider can be used for instruments 
that are either buried below the soil surface (thermocouple psychro- 
meters, soil thermistors, etc.) or mounted above the surface 
(anemometers, radiometers, etc.). Our units were designed for soil 
thermocouple psychrometers that are periodically read in the field with 
a portable meter. Slight modifications can be made to accommodate 
automatic data logging equipment. The total cost of materials needed 
to construct a spider unit is about $25.00. 

Materials and Methods 

The legs of the spider enclose the instrument lead wires and radiate 
out at any desired angle and length from a central housing in which the 
ends of the lead wires are stored. The legs are constructed of 0.75-inch 
(1.9 cm) inside diameter (ID) PVC pipe. As many as six legs can be 
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Abstract 

Electrical wires used with field instruments are frequently damaged by 
adverse environmental conditions and animal activities. Such damage can 
be minimized by enclosing the wires in a housing made of polyvinyl chloride 
water pipe as described in this paper. L _ _ _ 

Protecting instrument wires on a long-term basis is a problem 
common to field experiments. Damage to lead wires may result from 
solar radiation, temperature extremes, water, wind abrasion, and 
trampling by large animals. Rodents can also severely damage lead 
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