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Transponder Malfunctions Detecting problems by maintaining a questioning attitude GEORGE R. WILHELMSEN, EA A 442664



P



art of the job of being a pilot is navigating and communicating. Let’s look at these two vital roles and their relationship with your airplane’s transponder.



Communication—More Than Talking There is one piece of communication equipment on board our aircraft that’s used daily but is seldom thought about, apart from the need to adjust the codes: the transponder. A transponder, as the name implies, is a device that responds to Federal Aviation Administration air traffic control (ATC) radar transmissions with information about your airplane. From this information, ATC personnel can determine information on your course, altitude, and speed and, by doing so, predict conflicts. In the case of Mode S transponder equipped aircraft, ATC also receives additional information that can help better manage aircraft. It all sounds so simple, and it works a great majority of the time. However, when problems occur, they can go undetected unless you are listening for subtle clues the ATC personnel may be providing you.



Case Study Some years back a well-equipped Cessna 172 Skyhawk was flying into the Rockford, Illinois, terminal radar service 110
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area, where radar service is available but participation is not mandatory. The 100-hour pilot and his wife were on board; they were flying in for dinner at the on-field restaurant. As he had on previous occasions, the pilot made contact with Rockford Approach Control about 20 miles south of the airport. ATC personnel assigned a squawk code, which he entered into the transponder while continuing inbound. The transponder “Reply” light was blinking, indicating it was responding to interrogation signals. From the radio traffic, it appeared to be a quiet evening at the Rockford airport (RFD), apart from the inbound Skyhawk and a few other planes. The cloudless night



However, when problems occur, they can go undetected unless you are listening for subtle clues the ATC personnel may be providing you.



offered excellent visibility, with the pilot being able to pick out the airport from about 15 miles out on that early fall evening. Still, the pilot noted some changes in the communications routine. Unlike previous trips, ATC never indicated it had radar contact of the airplane. The pilot noted that discrepancy but assumed it was probably an oversight on the part of the controller. Part of that assumption was based on the pilot’s lack of experience. In



this case, it was the 10th time he had flown into radarcontrolled airspace, and while he had 100 hours of flight experience, he was not certain of the standard “handling lingo” the controllers used. As the plane drew closer to Rockford, the pilot received some ambiguous communications from ATC, along with requests to turn left or right for ID, which he dutifully complied with. Again, the pilot had not received requests like this in the past and was not sure why he was being asked to take the vectors. He began to suspect a problem with his transponder, but a quick glance down at the device showed the “Reply” light was flickering, which led him to believe there was no problem. Coincidentally, the steering directions were taking the Skyhawk toward the Rockford airport, and since the transponder appeared to be working and he had received no other input, the pilot believed that ATC was doing something to vector him around traffic. You can imagine the pilot’s surprise when ATC announced it did not have a primary or secondary radar contact and directed the pilot not to enter the Rockford airport traffic area. As luck would have it, this message came in as he was crossing the south end of the field. The pilot turned on his landing light, at which point Rockford Approach Control asked for his position. He reported over the end of Runway 36, after which he was cleared to land and asked to contact the tower, presumably for a Class D airspace violation.



Diagnosing Problems Mistakes were made both by the pilot and ATC in this case. The pilot made too many assumptions. For example, the pilot failed to ask ATC why he was being “vectored for ID” when he didn’t know what that meant. He also incorrectly assumed that the controller had made an error when radar contact was not declared as expected. In either of these cases, if the pilot had asked ATC about either of these issues, ATC would have had the opportunity to advise the pilot that his transponder was not transmitting his ID or Mode C. Similarly, ATC missed several opportunities. It did not provide information to the pilot that his transponder was not working when the pilot initially made radio contact. If ATC had informed the pilot at the first communication that it did not have radar contact, the pilot would have been better prepared to recognize directions that were taking him toward the airport when perhaps they shouldn’t have been. Further, when ATC began to request the Skyhawk turn to the right and then to the left for ID, the controller should have preceded that communication with an explanation of why the requests were being made. For example, “Skyhawk, at this time I cannot read your transponder. Please turn right to a heading of 090 while I try to identify your radar signature manually.”



Finally, ATC failed to ask the pilot to recycle his transponder. While it is unlikely to have resolved the issue in this case, it would have provided the pilot with additional input that his aircraft was having a communication problem that he needed to be aware of.



Recognize Changes in the Routine There were a couple of key changes in the routine in this case that are worth looking at. These include ATC’s failure to declare radar contact after the aircraft had reported it was inbound. While not an immediate red flag, it was an indication that there might be a problem that if the pilot had recognized, he could have inquired about. The steering for “ID” commands was also a break from the usual inbound routine for the pilot. Again, this should have been a clue to him that there was a problem. While not a high-time pilot, he should have taken the initiative to contact ATC and ask what was going on, which could have prompted ATC to provide him with the necessary information. In this case, the pilot was fortunate that ATC had made errors that contributed to the confusion, so no reports or incidents were filed on Class D airspace violations. Conversely, had the pilot been informed of the malfunction of the transponder by ATC, it is very likely that this entire event could have been avoided. In the case of this transponder, the cause of the failure was more than likely a malfunction of the cavity tube, which provides the power output on older transponders. The cavity tube is a vacuum tube, which was used in televisions and radios produced into the 1970s. Newer transponders from Bendix/King, Garmin, and Narco have eliminated this weak link component with solid-state designs.



Communicate, Communicate, Communicate As we have heard on countless occasions, airplanes and aviation are special technologies that are exciting and unique. The privilege of flying an airplane requires us to expect the unexpected and question changes in routine. By being an active participant in the cockpit and questioning changes in the routine, pilots can do a better job of keeping track of the various functions of their aircraft and, in doing so, help further improve the safety record of aviation far into the future. George Wilhelmsen holds a commercial certificate, airplane single-engine land, with an instrument rating and has more than 1,000 hours of flight experience. He has a bachelor’s degree in engineering technology with a background in DC, analog, and digital controls. He flies a Beech Debonair. SHARE YOUR FLIGHT ADVISOR STORY
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EAA Flight Advisor: The Return to Flight 

engine outlet to the ends of the pipes. Look for ... will assure there is no hidden damage to the tube in the tire. ... On planes with rubber shock absorber donuts.
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EAA Flight Advisor: Test Flight Danger Zone 

Cessna 206, 207, and 210 models are susceptible to inter- ... filled elevator trim tabs in such Cessna series airplanes. .... manual or other manufacturer.
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EAA Flight Advisor: The Return to Flight 

el the hangar door out of ice to go flying. Regard- ... When is the last time you actually ... This first preflight after a period of dormancy is the right .... age corrected.
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EAA Flight Advisor: Test Flight Danger Zone 

Pilots making any type of test flight have a lot to think about. ... some combination of aerodynamic inputs, mass (weight) distribution ... like an aileron, elevator, or even a trim tab can result in .... Title 14 CFR, part 23, Â§23.629, Flutter), th
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EAA Flight Advisor: Taxi Tests 

Taxi tests serve a number of purposes criti- cal to the evaluation of our aircraft, including basic ground handling, braking, control effectiveness, trim settings, and.
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flight advisor Carburetor Icing Prevention 

There were 212 accidents attributed ... rgAdvisoryCircular.nsf/0/451296DBDF212C81862569E70. 077C8F9? ... AOPA.org/asf/publications/sa11.pdf.
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EAA Flight Advisor: Fine-Tune Fueling 

aviation airports is periodically cal- ibrated, so it is usually ... cal format will allow you to view the cross section of your ... Call for a free info pack! 1928 Stearman ...
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Flight Advisor: Tri-Gear or Tail Wheel 

barbecue, or land on a 1,000-foot gravel bar in their favor- ite trout fishing river. This is the world of flying that is available to the tailwheel pilot, and some of the ...
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EAA Flight Advisor: Putting Out the Flames 

paints, lacquers, and flammable gases. These types of fires require extinguishing agents that use a blanketing effect to â€œsmotherâ€� the fire. Fires that occur in ...
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EAA Flight Advisor: Putting Out the Flames 

sense would suggest a fire extinguisher should be standard equipment in every ... The second type, a water extinguisher, uses water and compressed gas and.
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Flight Advisor: Troubled Takeoffs and Lousy Landings 

slammed into a tree. Fortunately, the pilot sustained only minor injuries. He reported there were no pre-existing mechanical problems or deficiencies with the ...
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EAA Flight Advisor: The Envelope, Please 

The Envelope, Please. Knowing how the flight envelope is formed will help you stay inside. H.C. â€œSkipâ€� Smith. Test pilots are famous for â€œpush- ing the envelope.
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EAA Flight Advisor: Is Your Airspeed Indicator Honest? 

Repeat this procedure for the entire range of airspeeds normally flown. When com- pleted, turn 180 degrees, and repeat the entire procedure in the opposite ...
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Craft & technique: Transponder Time 

to Aircraft Building â€¢ Sheet Metal Basics. â€¢ Composite Construction â€¢ Fabric Covering ... Electrical Systems and Avionics ... encoder and your transponder work.
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EAA Flight Advisor: Is Your Airspeed Indicator Honest? 

A few attempts should result in a pretty good determination of how the wind is blowing. Now you can begin the actual test. Fly into the wind at a specific IAS value ...
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Knowledge Advisor 

Jan 19, 2009 - if ( Bulb_Height / Bulb_Diameter ) > 1.7. {. Glass_Bulb\Radius_Bulb = Bulb_Height / (2*1.7). Bulb_Ratio = 1.7. Message ("The Ratio has ...
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Jan 19, 2009 - Students attending this course should have knowledge of CATIA V5 ..... The Publication command is available in Assembly Design and Part ...
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Knowledge Advisor 

Jan 19, 2009 - Types available in the â€œFilter Typeâ€� list are the types of parameters found in the current selection. you can make a query per name â€¦or per type:.
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Craft & technique: Transponder Time 

RA and the airliner maneuvering to avoid the collision never see each other because pilots must comply with the TCAS commands no matter what they seeâ€”or ...
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Hilti Installation Advisor AWS 
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Knowledge Advisor .fr 

Jan 19, 2009 - Edit the 'RectPattern.OvalHole' rectangular pattern. Create a formula to link the number of instances to the dedicated user parameter.
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Hilti Installation Advisor 

Google Play Store et Apple App Store. 2. Pour vous connecter, ouvrez l'App ... Le champ 'Products in installation' liste les produits utilisÃ©s. â€¢ Le champ 'Product ...
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