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THERMOCOUPLES and PILOT SAFETIES
CONSTRUCTION - OPERATION - TROUBLESHOOTING

BACKGROUND

For over B0 years, thermocouples have been used in |
the gas heating and appliance industry. Their primary |

function has been to prove that a standing pilot light is
operative so that on a call for heat the main burner gas
will be properly ignited.

Thermocouples are one half of a pilot safety system.
The other half is the pilot safety. This electromagnetic
safety may be a separate device mounted in the main
gas line, or an integral part of a combination gas valve.

The purpose of the pilot safety system is to provide for
automatic burner ignition when the main gas valve is
turned on. The pilot, however, cannot always be ob-
served easily. If the pilot has gone out and the appli-
ance is turmed on, there might be a dangerous accu-
mulation of gas before this fact was discovered. Pilots
perform two basic functions: 1) they automatically light
the gas at the main burmer on a call for heat and 2)
they also provide the heat energy required to operate
the electromagnetic safety system. If the pilot flame is
extinguished or reduced to a size which will not suc-
cessfully light the burner, the safety device will be de-
energized shutting off the gas supply at the main burner
and, in most instances, shutting off the gas supply to
the pilot.

Although many gas heating and appliance systems to-
day incorporate electric or electronic type ignition com-
ponents, basic thermocouple - pilot safety systems are
still very much in evidence and use. Understanding
their operation and testing procedures is very impor-
tant to service technicians.

THERMOCOUPLES

The basic principle of the thermocouple is very simple.
If we take two dissimilar metals and fuse them together
at one end, then apply heat to the fused end, a small
amount of voltage will be generated. (Figure 1.) If the
heat source is removed, the voltage will drop to zero.
The amount of voltage is very small; it is measured in
millivalts, (1 millivolt equals 1/1000 of one volt.)

The two dissimilar metals used in thermocouple con-
struction are stainless steel and copel. This combina-
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tion provides the right amount of electrical energy nec-
essary for a gas safety system. The stainless steel is
used for the outer jacket of the thermocouple. (Figure
2.) Its hardness and other qualities provide for long
life and resist the tendency to blister under prolonged
heating conditions. The other metal, copel, is a combi-
nation of copper and nickel alloys and is a good con-
ductor of electricity. The copel rod is inserted into the
stainless steel jacket and fused or welded at the tip.
Attached to the base of the copel rod is an insulated
copper wire. At the other end of the copper wire is a
tin-plated contact button. Between the stainless stea|
jacket or base of the copel rod and the contact button
is a hollow capillary or soft copper jacket. The insu-
lated copper wire is inside this jacket. The contact but-
ton is insulated from this outer jacket with a mica
washer. This prevents current flow from the contact
button to the outer copper jacket (eliminates a shorting
condition).
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