Troubleshooting CCA Grounded-Grid FM Transmitters

The following is based on a troubleshooting guide from given out to attendees of the CCA Service School. I have added a few additional comments  

This was author is probably Gerald “ Jerry” Meier, head of CCA’s test department

1. Turn off all AC power to the transmitter and exciter. Verify this by measuring the voltage at the AC terminal block on the transmitter. It’s a rare occurrence but sometimes AC disconnects and circuit breakers will fail to open.

2. Discharge all capacitors large and small even the spike-suppressor cap.

3. Check the resistance from the HV side of the bleeder resistor network to ground. Verify that this matches the values in the schematic. Also check from the negative side of the rectifier stack to ground. This should be about 1 Ohm and is the shunt resistor for the HV overload. If this is open the transmitter will overload when the plates are turned on.

4. Check for anything burnt or discolored. Check for signs of excessive heating at mechanical connection points such as the terminals of chokes, transformers and circuit breakers. 

5. Check the resistance of the spike-suppressor resistor, which is in series with the suppressor capacitor. In the G series this usually distinctive red oil filled cap on the rectifier panel.

6. Check the interlock and airflow switch. The vane-type airflow switch is located in the exhaust stack. Often a very short duration power failure in which power returns before the blower completely stops will result in a type of turbulent airflow in the stack. Occasionally this results in air swirling around the rather fragile vane of the airflow switch in such a way as to bend it 90 degrees turning the paddle into a sort of wing. If this has occurred, carefully bend the paddle back to its’ original position.   

7. Turn the AC on and start the transmitter with the exciter off. Check the filament voltmeter and verify that adjusting the filament voltage results in at least a 1-volt change in indicated filament voltage. If this voltage will not change it is an indication of an open in the filament circuit in the transmitter or the PA tube.

8. With the exciter off, turn on the HV at low power. If there is an overload, note which one(s) occur. If the problem isn’t apparent at this time shut down the transmitter, discharge all HV components and remove the HV leads from the PA tube. This is usually in the form of a stiff coil and can easily moved to a position where it can safely “float”. If the driver is a triode the HV can be disconnected in a similar fashion. For high power transmitters with a pentode IPA (5CX1500B) it is advisable to remove the tube.
9. Close the transmitter and try the low power mode again with the exciter still off. HV or LV overloads at this point may be caused by a failure of a rectifier sections, choke, transformer, or capacitors in the power supply. If this is a high power transmitter with a pentode IPA verify that th e driver screen voltage is present and can be controlled by the power control.
10. If no overloads are shown in the previous step, shut down the transmitter disconnect the AC and discharge the HV power supply components as before. Reconnect the anode of the PA tube to the high voltage. Close up the transmitter and power it up again at low power mode with the exciter off. If there is a HV overload at this point, the PA tube or blocker is suspect. Removing the PA tube and connecting the HV to the interior of the blocker assembly and turning on the transmitter in low power mode can be used as a “hi-pot” test.
11. If no overloads are observed in the previous step reconnect the anode of the driver (if it is a triode) to its’ HV supply or reinstall the tube if it is a pentode and was removed previously. Again, bring up the transmitter at low power. An overload at this point indicates a defective driver (IPA) tube.
12. Before the transmitter is operated with RF drive present make certain that the tubes are properly seated in their sockets. With most CCA PA assemblies this can easily be checked visually from beneath the socket by verifying that the grid-ring of the tube is resting on the “stops” or posts beneath them in the socket. Grid contact is extremely important especially in higher power units and damage to the tube and/or socket can result if the tube is not firmly seated.
13. Turn on the transmitter and now also turn on the exciter and operate the transmitter in low power mode and not the meter readings. If there is an IPA IK overload at this point, check the shunt resistor for the IPA cathode current metering and overload circuit.
CCA FM-3000D and certain older models using an 8122 Tetrode IPA

If the IPA cathode current (IK) is low and the screen current is higher than normal this may be due to screen bypass capacitor failure. Also it is important that the tube not be operated without its’ chimney. Also be sure to verify that your transmitter has not had a field upgrade done to the IPA to replace the 8122 with an 8874 triode.

14. Tune the IPA input tuning for lowest indicated VSWR by the exciter. Tune the IPA output for maximum PA cathode current. Check the output power with the value for low power operation specified in the factory test data. If everything appears satisfactory switch the transmitter to high power.

15. Tune the PA for maximum output power. Compare the meter values with those in the factory test data. If the output power is low and the PA is receiving sufficient drive, vary the PA filament voltage 1-1.5 volts. If there is a considerable drop in output power this is an indication of that the filament emission is dropping and the tube is nearing the end of its’ usable life.
16. If the is very little or no output from the PA things to check would be:
a) Remove the AC from the transmitter and measure the center-tap of the filament transformer to ground. Verify that the resistance is around 50 Ohms. Measure this same part of the IPA circuit and verify a resistance of 200 to 500 Ohms depending on the position of the motor driven rheostat that is part of the automatic power control If these circuits are open the transmitter will be muted.
b) Verify that the PA tube is properly seated in the socket and the grid ring of the socket is not damaged.
c) Verify that there is continuity from the anode of the PA tube to the positive side of the rectifier stacks.
d) On rare occasions PA tubes may develop a grid to cathode short. This can be checked while the tube is in the transmitter by measuring the resistance to ground of the cathode with both leads of the filament transformer disconnected. Normally this should be an open circuit.
e) If all other meter readings are normal, the problem may be defective detector diodes in the directional coupler. Check the output power with a known good and recently calibrated inline wattmeter.
f) Operate the transmitter into a dummy load (if available) to rule out problems with the transmission line and/or antenna.
g) It is possible to grossly mistune the transmitter in such a way that there is no power output. Check the factory test data sheet for the proper setting of the PA tuning and loafing controls. If there is no previous data on the tuning and loading settings, turn both fully counter-clockwise. This should put the shorting bar of the each assembly to the rear of the transmitter. Tune the transmitter by alternatively turning the PA tuning and loading controls clockwise until maximum power is achieved. This would normally correspond with the tuning and loading assemblies being near the mid-point of their ranges. 






