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GAS BURNER THEORY OF OPERATION

It is very important to know the sequence of operation when trouble shooting the
burner. Stepsone through nine, listed below, describe each step in the cycle for ignition
in the sequence of operation for the burner.

1. Power up the oven: main power switch turned on, smoke extractor switch turned
    off, meat doors closed, thermostat set to the desired cooking temperature, and the gas
    is turned on.

2. At a call for heat from the thermostat, 120 volts of power go through the thermostat,
    the high limit and on to the burner.

3. The power comes in to the burner at the junction box, which is located on top of
    the blower motor, 120 volts ac go to the primary side of the 24 volts AC step down
    transformer and to the “switch” on the motor relay.

4. The step down transformer sends 24 volts ac out to the “coil” of the motor relay
    and to the centrifugal switch on the blower motor.

5. The motor relay coil kicks in, makes the relay switch, sending 120 volts to start the
    blower motor.

6. When the blower motor is powered up and reaches full speed the centrifugal switch
    (located on the end of the motor) is activated, sending the 24 volts through it and on
    to the Honeywell control module.

7. When 24 volts reaches the Honeywell control it sends a high voltage spark out to
    the electrode (igniter) to light the pilot flame, and at the same time it sends 24 volts to
    open the pilot valve on the main gas valve.

8. After the pilot lights, the electrode (igniter) acts as the flame sensor sending a dc microamp
    signal back to the control module that there is a pilot flame, then control module
    sends out 24 volts ac to open the main valve.

9. The pilot flame lights the flow of gas from the main valve and the burner will fire until
    the call for heat from the thermostat has been satisfied, shutting the burner down.



WHEN THE BURNER DOES NOT FIRE

1. Is the convection fan and rotisserie working? If not refer to the
    “Oven Trouble Shooting Guide”. If they do work then proceed to step #2.

2. Check for 120 volts coming into the burner at the junction box. To do this
    first disconnect power to the oven. Next remove the burner cover (fig.1)
    and then the junction box cover (fig.2), remove the electrical tape from
    around the two orange wire nuts that fasten the black (hot) wires together and
    the white (neutral) wires together (fig.3). Push the neutral lead probe of the volt
    meter into the wire nut for the white wires and the hot lead into the wire nut for the
    black wires, (be sure the probes on the leads are touching the wires). (fig.4).
    Plug the power cord back up and see if there are 120 volts at the wire nuts. If there
    are not 120 volts, go to the oven trouble shooting guide and begin voltage checks
    working from the burner backward until the problem is found. If 120 volts are
    present proceed to step #3.

3. If the burner blower motor does not come on. Check the motor relay.
    NOTE:Ovens built from October 1, 1997 and up have an instant on motor relay to start the blower motor, prior
    to that time, a 15 second delay relay was used. The relay is a start switch for the blower motor and it has a 24 volt
    coil which is energized by the 24 volt transformer to activate the switch and power up the blower motor. Check
    to see if there are 120 volts going through the switch. To check for voltage on the delay type relay, the two top
    terminals of the relay are the switch (fig.6), check for 120 volts ac at each of the two top terminals. To do this
    push the neutral lead probe into the orange wire nut with the white wires under it,(fig.5) and then touch the hot
    lead of the meter to each of the top terminals of the relay, see (fig.6). If 120 volts are present on both sides of
    the relay switch and the blower motor does not run then it is bad and needs to be replaced, refer to the instructions
    on how to replace the burner blower motor. NOTE: If the burner has the delay style relay, give it 15-20 seconds
    to kick in. If there are 120 volts on one side of the switch but none going through the switch, check to see if there
    are 24 volts at the coil of the relay see (fig.6), If 24 volts are present then the motor relay is bad and needs to
    be replaced, refer to the instructions for replacing the motor relay. If 24 volts are not present then the 24 volt
    transformer is bad and needs to be replaced, refer to the instructions for replacing the transformer. The same voltage
    checks apply to the instant on relay. This relay looks different from the delay relay, all four of the terminals are
    on top of the relay. Terminals marked #2&4 are the 120 volt switch and terminals #1&3 are the 24 volt coil (fig.5).

(fig.3) orange wire niuts
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(fig.1) burner cover
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(fig.2) junction box cover

(fig.4) meter probes testing wires (fig.5) instant on motor relay (fig.6) delay type relay
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4. The blower motor does come on but the burner does not fire. Can you hear or see the
    igniter (electrode) sparking? This isn’t always easy to do. If it is not sparking, check for
    24 volts at the Honeywell control module between terminal #5 (24 volt grd.) and
    terminal #6 (24 volt hot). (fig.7).

    If 24 volts are not present, then the 24 volts are not getting through the centrifugal
    switch to power up the control module. The centrifugal switch is located on the end of
    the burner blower motor and is engaged only when the motor comes on and reaches
    full speed. The centrifugal switch is a safety switch, it’s purpose is to keep the burner
    from trying to fire if there is a problem with the blower motor and it does not come on
    or does not run at full speed. To access the centrifugal switch, the motor housing must
    be removed by first removing the two hex nuts on the back of the motor and
    pulling the housing off. (fig.8) There are four different styles of centrifugal
    switches, the first one is an open contact switch , the second is also an open
    contact switch, but has a slightly different design. The third is a small micro
    switch, and the fourth is a larger micro switch. When the motor comes on and
    reaches it’s full speed the centrifugal switch is activated, closing the switch
    contacts and sending 24 volts through the switch and down to the control
    module. To check the centrifugal switch, with the blower motor running, check
    between ground and each of the two red wires at the centrifugal switch for 24
    volts AC (one wire is 24 volts in from the transformer, the other one is 24 volts
    out to the control module), if there is voltage only on the wire in from the
    transformer but no voltage on the wire going to the control module then the
    switch is not working. Cleaning the switch should solve the problem, for
    instructions to clean the switch proceed to step five.

5. To clean the centrifugal switch remove the two hex nuts from the end of the blower motor and pull off the motor
    end cover (fig.7). On the open contact switch, clean the contacts points with fine emery cloth. To clean either style
    of the two micro switches: spray the small white plunger on the switch with contact cleaner or WD-40 work the
    plunger in and out until it frees up (fig.9) or (fig.10).

(fig.7) Honeywell control module

(fig.8) motor housing mounting screws

(fig.9) open contact centrifugal switchs (fig.10) micro centrifugal switchs
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6. If cleaning the switch does not help, it is possible that the switch may be out of
    adjustment, tightening or loosening the nuts on the studs the switch is fastened to
    may be necessary (fig.11)  Please note it is very rare to have to adjust the switch. If
    after cleaning and adjusting the switch it still does not work then the blower motor
    will need to be replaced, refer to the instructions on how to replace the blower motor.

7. Check for voltage at the control module again, there should be 24 volts. If the
    igniter still does not spark, the control module may be bad. Before changing the
    module check for a good connection at both ends of the high voltage lead and for
    ash and creosote buildup or damage to the electrode. To check the high voltage
    lead connection at the control module (fig.12); remove the control module housing
    cover, take care not to pull the high voltage lead off when removing the cover.

    To remove the cover use a small screwdriver and slide it under the small clips,
    on the top and bottom edge, and pry it off. (fig.13) If the connection is good at
    the module then check the connection at the electrode, proceed to step eight
    for instructions to access the electrode. If there is a spark but the burner doesn’t
    fire proceed to the instructions to clean the electrode in step nine.

8. To access the end of the high voltage lead connected to the electrode (igniter)
    the venturi will have to be pulled out of the burner housing. To do this; turn
    off the gas supply and disconnect the gas line at the union (fig.14). Next take
    note of the position of the red, white, blue, and green wires on the gas valve and
    remove them (fig.15).

(fig.11) adjusting nuts

(fig.12) control module housing cover

(fig.13) high voltage lead

(fig.14) gas shut off valve

(fig.15) wire order - blue (top), white (middle)
red (bottom) green ground



     Next remove the four screws that hold the silver housing cover plate to
     the housing (fig.16), then grasp the gas valve and pull, this will bring
     the cover plate, venturi, electrode, and high voltage lead out of the
     burner housing (fig.17). Once the venturi is out, the connection of the
     high voltage lead to the electrode can be checked, at this time inspect the
     high voltage lead for damage or ash and creosote buildup. also check the
     porcelain of the electrode to be sure it is not cracked or broken (fig.19).

  9. To clean the electrode; follow the instructions in step #8 to access the
     electrode. Inspect the spark striker plate and the spark probe of the
     electrode for damage or ash and creosote buildup, also check for the proper
     gap between the striker plate and the spark probe refer to the diagram for
     proper adjustment (fig.19). If the electrode is damaged replace it, if it has
     an ash buildup clean it using a wire brush.

10.If there is a heavy buildup of ashes on the electrode, the pilot orifice should
     be removed from the electrode and cleaned. To remove the pilot orifice,
     disconnect the high voltage lead and the pilot gas line from the electrode,
     remove the two screws that hold the electrode to the mounting plate on the
     venturi and pull the electrode out of the mounting plate (fig.18). To remove
     the pilot orifice from the electrode turn the electrode upside down with the
     pilot gas tube port down, keep your hand under the port to catch the
     orifice, gently tap the side of the port with a screw driver and the pilot
     orifice should fall out, if not you may have to use a miniature
     screwdriver to gently pry the lip of the orifice loose from the inside
     wall of the port, then tap the side of the port with the screwdriver
     again, the orifice should drop out (fig.20).  Once the pilot orifice is
     out, wire brush all the ash and creosote buildup off, even down into
     the tapered end of the orifice.

Troubleshooting the Gas Burner

www.southernpride.com
service/parts: 800-437-2679 - fax:618-993-0378

service@sopride.com - parts@sopride.com

(fig.16) cover plate mounting screws
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(fig.17) venturi assembly

(fig.18) high voltage lead and mounting screws

(fig.20) orifice(fig.19) 1/8” gap on electrode



     Caution do not use anything larger than a small wire brush to clean the pilot orifice, even though the hole on the
     tapered end is fairly large the actual pilot orifice hole is only .024” diameter for natural gas or .018” diameter for
     LP gas. Once the electrode has been cleaned and inspected, reassemble the burner, put the pilot orifice back in the
     electrode, fasten theelectrode back to the mounting bracket attached to the venturi, screw the pilot line back into
     the pilot port of the electrode, plug the high voltage lead back on, slide the venturi back in place, fasten it in with
     the four screws, plug the red wire, white wire, blue wire, and green wire back on the gas valve, and reconnect the
      gas line at the union. Try the burner, if there is no spark change the control module, follow the procedure for
     replacing the control module in step eleven.

11. To change the control module; Remove the control module housing cover, (fig.21)
     take note of the wire locations and then unplug the high voltage lead, the two yellow
     wires, and then the red wire, white wire, blue wire, and green wire. Remove the two
     screws that hold the control module to the housing and remove the control. Fasten
     the new control into the housing box, and plug the wires back onto the control.
     Note: Be sure that the two yellow wires are put back in the proper position, if these
     two wires are crossed it could short out the 24 volt transformer and possibly the
     control module. To distinguish the 24 volt hot (positive) wire, a white band of tape
     has been wrapped around it. (fig.22) Turn the oven on and see if the burner will
     fire now, if it still does not fire proceed to step twelve.

12. If the burner sparks but does not fire: The first thing to check is to see if the
     gas is turned on. check the inline shutoff,(fig.23) and the on/off knob on the
     main gas valve of the burner (fig.24). If the oven is mobile, make sure the
     tanks have gas in them and that both tanks are turned on (fig.25). If the burner
     has been disconnected from it’s gas supply, the air in the line will need to be
     purged before the burner will fire. This applies to a new oven installation too.
     Most of the time the air canbe purged from the line by letting the burner make
     a complete cycle, sometimes it is necessary to cycle the burner several times
     before the air is cleared from the line and the burner will fire. On a new
     installation it might be necessary to open the gas line, close to the burner, to
     purge it, this should only be done by a qualified gas service technician. If
     everything checks out correctly and the burner still does not fire, proceed to
     step thirteen.
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(fig.25) gas tank shutoff

(fig.21) control module cover

(fig.22) honeywell control

(fig.24) main gas valve of the burner
(fig.23) inline gas shutoff valve

high voltage
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yellow wire with
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13. If the burner still does not fire. Check the supply line pressure. The correct supply
      line pressure for natural gas is between 4.5” W.C. & 10.5” W.C. pressure, the correct
      supply line pressure for L.P. (propane) gas is between 11.0” W.C. to 13.0” W.C.
      pressure. There is a pressure tap on the inline gas shutoff (fig.26) and on the gas
      valve also. (fig.27) To connect the manometer to the pressure tap, turn off the gas
      shutoff, remove the cap from the pressure tap, screw in the connector for the
      manometer line, push the manometer line on the connector and turn the shutoff back
      on. (fig.28) Check the reading, if there is no pressure or low pressure call your
      gas supplier to correct the problem, if the supply line pressure is within the limits
      proceed to the next step.

14. There is gas to the burner, the pressure is within the limits, and the electrode is
      sending out a good spark, but the burner still does not fire: Check for 24 volts AC
      at the gas valve. With the blower motor running and the electrode (igniter) sparking,
      touch the neutral probe of the volt meter to the white wire on the gas valve and the
      hot probe of the meter to the blue wire, (fig.29) there should be 24 volts AC, if there
      is not then the control module is bad (see step #11 for directions on changing the
      control module). If there is 24 volts ac then the gas valve is bad or the pilot line is
      restricted and no gas is getting through. Follow the instructions in step #10 to clean
      the pilot orifice and electrode. If the gas valve is bad, to change it, turn off the gas at
      the inline shut off and disconnect the gas line at the union. (fig.30) Take note of wire
      locations and remove the red, white, blue, and green wires. Disconnect the pilot tube and
      remove the two nuts that hold the valve and orifice flange to the back of the burner housing
      and pull the valve off of the two studs. (fig.31) Next remove the pilot tube from the valve
      and then the short pipe elbow and orifice flange.(fig.31) You may want to lock the valve in a
      vise to make it easier to remove the orifice flange. Next flip the valve over in the vise and
      remove the gas supply line from the valve. (fig.32) Be sure and clean the old teflon paste
      off of the threads on both the supply line and the orifice flange before they are put onto the
      new valve. Next coat the pipe threads on the supply line and the orifice flange with a good
      quality teflon paste before fastening them into the new gas valve. Fasten the pilot tube onto
      the new valve, then fasten the pilot line and the valve and orifice flange back onto the burner housing. Next connect
      the wires to the new gas valve being sure that the wires go back in the proper position. Reconnect the gas supply
      line at the union. Make a small amount of dish soap and water solution to check for gas leaks. Turn the gas back
      on and brush the solution over all the pipe connections. A soap bubble around any of the pipe connections indicates
      a gas leak. Turn the gas back off and retighten the fitting that leaks. Repeat this procedure until there are no gas
      leaks.  Turn the oven on and let the burner cycle, it should fire up. If not, cycle the burner a few times to purge
      the air from the line and then it should fire up. To cycle the burner the meat doors have to be closed, the smoke
      extractor switch has to be off, and the main power switch has to be on, then turn the thermostat up, the blower motor
      will come on and then the electrode will begin to spark. The control module has a 90 second trial for ignition, so
      the electrode will spark for 90 seconds. When the electrode stops sparking, if the burner is not lit, then turn the
      thermostat back to off wait a few seconds and turn it back on, this will cycle the burner again.
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(fig.26) pressure tap plug

(fig.27) pressure tap fitting

(fig.28) manometer connection

(fig.29) top blue, middle white, bottom red (fig.30) gas shutoff (fig.31) pilot tube, short pipe/elbow (fig.32) control module cover



15. The burner pilot lights but the main burner does not: Check for a loose wire
      connection at the valve and at control module, if there is not, check for 24 volts
      between the red wire and the white wire on the gas valve,(fig.29) if there is no
      voltage then the control module is bad and will need to be replaced, see step #11 on
      how to replace the control module. If there is 24 volts at the valve, then the main
      valve is not opening, and should be replaced. Refer to step #14 on how to replace
      the gas valve.

16. The burner pilot lights but does not stay lit: There is problem with the flame
      sensing circuit. The igniter-sensor probe of the electrode could be dirty, ashes could
      be built up around the pilot orifice or the electrode striker plate could be bent out of adjustment or broken. Refer to
      steps #8&9 on how to access the electrode and clean it. If the porcelain of the electrode is cracked or broken replace
      it. If the high voltage lead is damaged, replace it, also check for a good connection at both ends of the lead. If the
      electrode and high voltage lead are good and the pilot still will not stay lit, check the ground for the burner. If the
      burner is not grounded the sensing circuit can not be completed. It may be necessary to run a ground wire from a
      ground lug or screw on the oven to the burner housing. If the pilot still will not stay lit replace the control module.

17. The burner fires up and the oven reaches the set temperature, the thermostat has cycled the oven at set temperature
      several times and then the temperature begins to fall, and the burner does not come back on, but, when the meat
      doors are opened or the thermostat or the main power switch is turned off, and then back on, the burner comes
      back on and the oven begins to cook again: If this happens again, there could be an intermittent problem, DO NOT
      operate any of the controls or open the meat doors! The first thing to check is to see if the burner blower motor is
      running and blowing air in the firebox. You can open the firebox door or go around to the burner cover and listen
      for the motor. If the motor is running then the failure is in the burner. Leave the oven controls as they were do not
      turn any of them off or on and do not open the meat doors. Remove the burner cover or service panel to access the
      burner. Remove the cover from the control module and check for 24 volts between the two yellow wires. If there is
      not 24 volts, then check the centrifugal switch on the burner blower motor, it can not be sending voltage through the
      switch. Refer to step #4 for information on servicing the centrifugal switch. It will either need to be cleaned or replace
      the blower motor. If there is 24 volts at the two yellow wires on the control module, then the module could be bad
      or the electrode may be bad or dirty. Turn the thermostat off, wait a few seconds, and turn it back on. watch the burner
      make it’s cycle, if there is no spark then turn off the burner and check the electrode and high voltage lead. Refer to
      steps 8&9 on cleaning or replacing the electrode, if there is still no spark then replace the control module. If there is
      a spark but no pilot flame and the electrode and pilot orifice are clean and in good condition, check for 24 volts at
      the gas valve between the blue and white wires, if there is 24 volts and the electrode sparks, but still no pilot flame
      then the gas valve is bad. Refer to step #14 for instructions on how to change the valve. If, when the initial check
      was made to determine if the blower motor was running or not, and the blower motor was not running. Check to see
      if there is 120 volts coming in to the junction box of the blower motor. Refer to step #2 for instructions on how to
      make this check. If there is not 120 volts, then either the thermostat is bad or the high limit is bad, refer to the oven
      trouble shooting guide for instructions on trouble shooting this problem. If there is 120 volts and the motor is not
      running, then, since the oven has worked intermittently, the motor is probably good. The motor start relay switch
      contacts are not making, check for 24 volts at the relay coil, refer to step #3 for instructions on how to make this
      check. There probably will be 24 volts present at the coil and if so replace the motor start relay. If there is not 24 volts
      then the transformer is bad and will have to be replaced. An intermittent problem is difficult to solve, the information
      listed in step #17 is from past problems encountered with the burner. The most important thing to remember, when
      trouble shooting the burner, is the sequence of operation.

18. When the burner has failed and will not light, look for the obvious problems first, simple things, like a loose wire
      connections, dirty electrode and even check to be sure the gas is turned on. Our Service Department is a phone call
      away, and we’re here to assist in finding the problem, and in getting it corrected.
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(fig.29) top blue, middle white, bottom red


