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Transponder Time Biennial inspections ensure accurate interrogations Tom Staggs, EAA Flight Advisor



A



s a brief synopsis, Federal Aviation Regulation 91.215, “ATC Transponder and Altitude Reporting Equipment and Use,” requires that aircraft with electrical systems must have and use a transponder to fly in Class A, B, and C airspace, within 30 nautical miles of Class B airports, and above 10,000 feet in all airspace in the contiguous 48 states. Aircraft owners must maintain their transponders as required in FAR 91.413, “ATC Transponder Tests and Inspections,” which says pilots can’t use their transponder unless it’s been tested and inspected by an approved facility in the preceding 24 months. Pilots can debate the interpretations of these regulations for thousands of hangar flying hours, but if you blow off your biennial transponder checks, these discussions won’t keep you from being violated by the FAA—or cause someone to lose his or her life. Losing your life? Some of you must think that I am being overdramatic, but that is only because many pilots aren’t fully aware of what a transponder “really” does. (Just so everyone understands where I’m coming from, I’m the business manager for the world’s largest producer of transponders and TCAS, and the company equips more than threequarters of the world’s civilian and air transport aircraft.) Most of us know that the



transponder is a radio that receives of traffic, TCAS uses this information and replies to ground-based radar to avoid collisions by giving climb or interrogations. (By the way, the yel- descend commands (called resolulow “reply” light doesn’t mean the tion advisories or RAs) to the airlintransponder is replying, it means it is er’s pilots. This system is designed as a last-ditch, fail-safe backup to ATC being interrogated.) A general aviation (GA) transpon- controllers, yet TCAS is credited with der transmits two main pieces of numerous “saves” every day. Often the airplane triggering the information: your four-digit transponder code (called the Mode RA and the airliner maneuvering to 3A or simply Mode A) and your alti- avoid the collision never see each tude, rounded to the nearest hun- other because pilots must comply dred feet and referenced to a stan- with the TCAS commands no matter what they see—or don’t dard atmosphere (altimeter setting) of Besides “talking” to see—outside. Now you can imag29.92 (called the Mode ATC radar, the ine what would happen 3C or simply Mode C). ATC radar plots your transponder sends the if your transponder or same information to altitude encoder position based on azimuth and distance, TCAS units, which are weren’t operating propwhile your altitude installed on most of erly. You don’t know because there’s no cockinformation comes solethe world’s airliners. pit indication of proper ly from the Mode C transponder operation, reply. Besides “talking” to ATC radar, the unless you count an ATC controller transponder sends the same Mode A telling you something is amiss. Only and C information to traffic alert and the biennial transponder check will collision avoidance systems (called identify (and remedy) malfunctions TCAS), which are installed on most that could have consequences. For instance, if your encoder is of the world’s transport category aircraft. TCAS uses the transponder not accurately reporting your altiinformation essentially the same way tude, it could be telling all systems ATC radar does, to indicate where interrogating it that you’re flying at other airplanes are in the three- 15,100 feet, when you’re really at dimensional sky around the TCAS- 1,400 feet. It may not seem like a big equipped airliner. (If you want to deal, but remember that groundlearn more about TCAS, visit at based radar and TCAS take your www.honeywelltcas.com.) transponder’s encoded altitude as In addition to giving the position gospel, because it’s their only source EAA Sport Aviation
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“You can’t learn everything from a book. The workshop provided me with the right amount of theory and hands-on practice to instill the confidence to get started on my kit.” Cecil Streeter EAA# 590681



HANDS-ON HOMEBUILDER WORKSHOP SCHEDULE Mar. 20 - 21



Watsonville, CA



• Introduction to Aircraft Building • Sheet Metal Basics • Composite Construction • Fabric Covering



April 3 - 4



Calgary, Canada • Sheet Metal Basics



April 23 - 25



Corona, CA



• RV Assembly



May 14 -16



Oshkosh, WI



• RV Assembly



May 14 -16



Griffin, GA



• TIG Welding



May 15-16



Griffin, GA



• Finishing and Spray Painting



May 22- 23



Frederick, MD



• Sheet Metal Basics • Fabric Covering • Composite Construction • Gas Welding • Electrical Systems and Avionics



June 4 - 6



Corona, CA



• RV Assembly



June 11-13



Denver, CO



• RV Assembly



of information. The result is that an airliner’s TCAS system could command a rapid climb or descent to avoid your “virtual” position. This can force the other plane to maneuver into the path of other planes or even injure people on the maneuvering plane. Typically, a series of eight or 12 wires connects a transponder to its general aviation airplane. By setting the voltage on these wires to either Hi or Lo, combinations of different settings signal all altitudes. If one of these wires becomes disconnected or shorts out, it would always indicate Lo. Over China two years ago, just such an undetected failure in these wires brought two 747s within 100 feet of each other—head-on. The same problem frequently is the cause of malfunctioning encoder reporting in America. If your airplane has a panelmounted GPS, it might be using the encoder data as a “pseudo-satellite.” This allows your GPS to get a more rapid lock and decreases by one the number of real satellites that need to be tracked to provide navigation information. Besides malfunctions, transponders can fail. Until several years ago, all GA transponders used a small resonant cavity to generate the reply signal at 1,090 +/-3 MHz. An avionics technician tunes this cavity to the correct frequency by slowly turning a screw. Time, temperature, and vibration affect this setting. Transponders built totally of solidstate components (look, Ma, no cavities!) are much less likely to experience frequency drift, but other failures can still cause similar problems. There’s more to it than just frequency drift, though. The transponder records a series of pulses of different timing and amplitude to decide whether it should reply to an interrogation. If this circuitry has an insidious failure, it might not reply to any or all of the different types of interrogations. Believe it or not, just rerouting the coaxial cable from your 96
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transponder to its antenna can easily shift the output signal frequency well out of the acceptable range. The explanation is long and complicated, but if you wonder why ATC suddenly tells you it can’t see you on radar, this might be why. If another plane reports seeing you visually, but you don’t appear on radar, the controller can switch to primary mode (which looks for radar signals reflected from your airplane’s skin instead of looking for the transponder signal) and will track you to your destination. Then ATC calls the tower or FBO to learn the N number of the plane that just landed. This happens much more often than you might imagine, and especially since 9/11. So what does the biennial transponder and encoder test check? The items are in four main areas: ■ Encoder Accuracy: Does your encoder accurately measure and report your plane’s altitude? ■ Transponder Response: Does your transponder respond as it should to interrogations? Does it respond on the correct frequency? ■ System Integrity: Do your encoder and your transponder work in harmony? Are there short circuits in the wiring? Are there leaks in your static system (if there were, your encoder would typically report you to be lower than you actually are)? ■ Encoder Correlation: If you fly instrument flight rules, does your encoder correlate with the same altitude you are seeing on the altimeter in your cockpit? And now for the real kicker: If you have flown since 9/11, besides normal ground-based radar, you’ve been tracked by AWACS aircraft keeping an eye out for any suspicious aircraft activity. Remember that the terrorists on 9/11 played around with transponders in an effort to fool ATC and military planes. Do you want those same groups to think that your malfunctioning transponder is a similar guise? I wouldn’t. EAA Sport Aviation
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get them while they last!



Limited Supplies Available of this Collector’s Edition Monopoly. FASTEN YOUR SEATBELTS AND PREPARE FOR DEPARTURE! This commemorative Monopoly game is rich in history and showcases the greatest aircraft built in the last century. Get rich while buying, selling, and trading the most significant aircraft and aircraft parts of the last 100 years. Put yourself in the pilot’s seat and wheel and deal to “own it all,” including EAA’s Sport Aviation Magazine. Comes complete with 6 collectible pewter tokens: fighter jet, helicopter, monoplane, hot air balloon, commercial jet and airship.
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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 ...










 








Craft & Technique: Bleedin' Easy 

Get air out of the brake lines the easy way, which is also the right way. KEN SCOTT. The seals in aircraft systems are not compatible with silicone auto fluids and.










 








Craft & Technique: Magnetic Spark 

electricity, and you can deter- mine the direction ... the rotating magnet so it sends the power to the right spark plug at the ... with 40' electric bi-fold door with 54' ...










 








Craft & Technique: Annealing Aluminum 

metals into new shapes increases their strength, hardness ... heavy work, and with all the changes in their shape ... a source of stress-corrosion cracking later, so ...










 








Craft & technique: Practical Plumbing 

Jun 1, 2004 - money and create exactly what you need by ... off saw or fine-tooth hacksaw. To compensate for .... Welding book and video combo. F36688. Member ... How To Get Started Video/EAA Aircraft Welding Manual Combo. F30539 ...










 








Craft & Technique: Hammerform Variations 

SHAPING METAL WITH A FORM block, or hammerform ... because you shape the metal over the outside .... bonding permanently to our master. We used two ...










 








Craft & Technique: Troubleshooting Injectors 

The mechanics there said it was working normally. ... To prevent surprises, first understand how the system ... cylinder, and what it doesn't use will go to the other ...










 








Craft & technique: Power brokers 

First it energizes the electric starter to fire up the engine, and ... While production-aircraft own- ... the acid and builds up excess elec- trons on the ... trical systems, use motorcycle or wheelchair .... little kick-start, your owner's manual wi










 








Craft & technique: Periodic Inspections 

Inspection for the checklist EAA. Aviation Information ... treatment. A solvent sprayer using compressed air and mineral spirits or Varsol works ... buying the better unit with the metal regulator. .... maintenance and reasonable operating costs .










 








Craft & Technique: Annealing Aluminum 

to cool it quickly because aluminum doesn't show its heat by changing color. Years ago, I'd heat a large panel in a busy open shop and leave it to cool slowly in ...










 








Craft & Technique: Plastic Patches 

welding metal. If it's at all reassuring to those of you who don't weld metal because .... surface-bonding strength; is ready to sand in about 15 minutes; and has a ...










 








Craft & Technique: The Wheel 

and auto panels in the 20th century, ... teacher, an Irishman named Harry .... Version 4.0 now available ..... ror, but after accounting for the den- .... 21st century.










 








Craft & Technique: Plastic Patches 

Holding the part up to the light should reveal any hidden crack damage. Subsurface stress cracks look like lighter-colored lines or patches of lines and should be ...










 








Craft & Technique: Communication Coordination 

mostly on Comm 1 and set all audio output switches ... Transceiver #2. Figure 1 speaker if its audio amplifier fails.) One Simple Solution. Regardless of the type of airplane .... wire (NEMA MW28-C), parallel bonded ... ics (Ccontact the author).










 








Craft & Technique: Radio Diagnosis 

mitter. Left, a dummy load for testing a panel-mounted radio, and right, for ... 8. 10. 20. R. (resistor). Ohms Watt(s) Qty. 100. 120. 200. 200. 300. 510. 1. 1. 2. 2. 2. 2.










 








Craft & Technique: Communication Coordination 

Amplifier. Output. #1. -L. Transceiver. Audio. Amplifier. Output. #2. VI. â€”7. VI. 1 #1 n1. 8. .... wire (NEMA MW28-C), parallel bonded ... ics (Ccontact the author).










 








Craft & Technique: Finer Filters 

Major Credit Cards Accepted â€¢ WI residents add 5% sales tax Shipping and handling NOT included ... Voice Warnings â€œAngle Angle. Push!â€� No Ugly Probes or ...










 








Craft & technique: Weight & balance 

Let's repeat the problem with a different datum in the center of the beam. Now the left-hand 3-pound weight is 5 inches to the left of the datum and the 2-pound ...










 








Craft & Technique: Radio Diagnosis 

Before connecting the dummy load to a hand-held or panel-mounted radio, make ... whole system. .... optional GPSInterface enables it to be a CD1 for your GPS.










 








Craft & Technique: Face Value 

magic on my helmet and headset is nothing short of fantastic!â€� Bruce Bohannon ... piece of aluminum or plastic. Flat or satin finishes are often best because.










 








Craft & Technique: Making the Cut 

... adjustments and have good balance and weight. ... Kett, Milwaukee,. Fein, and Makita manufacture the ... practices when cutting aluminum. Protect eyes, ears ...










 








Craft & Technique: Torque Wrench Care 

When you use any wrench, you have a feel for how tightly ... Most wrenches, though, were sent in just to verify they were .... writer and consultant based near.










 








Craft & Technique: Annealing Aluminum - Size 

APPROVED. Not ID EAA. ANTIQUE/CLASSIC DIVISION. Member? Call tÂ§ Join 1800-322 2412. For information, use SPORT AVIATION s Reader Service Card.










 








Craft & Technique: Wheeling a Wingtip 

Shaping metal with a bench-top English wheel ... majority is 1/2-inch-thick board, and ..... Download Game FREE at: .... IntelliVox"", the world's only hands-free,.
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