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The following are formal comments by Nickolaus E. Leggett.   I am a licensed pilot for hot-air balloons, gliders, and single-engine airplanes.   I am also a certified electronics technician (ISCET and NARTE) and an Extra Class amateur radio operator (call sign N3NL).  I hold an FCC General Radiotelephone Operator License with a Ship Radar Endorsement.  I have a Master of Arts degree in Political Science from the Johns Hopkins University (June 1970).  I am also an inventor holding three U.S. Patents.  My latest patent is a wireless bus for digital devices (U.S. Patent # 6,771,935).

My comments are directed at aspects of the backup system for Automatic Dependent Surveillance – Broadcast (ADS-B) operation.

Primary Surveillance Radar
I strongly agree with the FAA’s proposal to retain all of the primary surveillance radars in active operation.  These primary radars are of special value because they can track an aircraft regardless of the status of the aircraft’s avionics.  The primary radar operates by reflecting (bouncing) microwave pulses off of conducting metal surfaces of the target aircraft.  The out and back time of travel for the reflected microwave pulses provides the range of the target aircraft from the radar station.

The target aircraft is completely passive in this operation.  This allows the primary radar to track the aircraft even if it has a transponder failure and/or a radio communications failure.  This is clearly very useful in emergency situations involving avionics failures.  
In addition, primary radar is valuable in countering terrorist attacks using aircraft.  In a terrorist take-over of an aircraft, the terrorists could simply turn off the ADS-B system making the aircraft invisible to the ADS-B air traffic control system.  (Refer to Note 1)  Similarly, they could turn off any transponders on board.  The primary radars could continue to track the hijacked aircraft assisting the effort to control the terrorist activity.

In addition, the primary radar could track any unmanned aerial vehicles (UAVs) that future terrorists may build and use.  Such UAV weapons could probably be built from off-the-shelf parts and be fully autonomous in flight using either homing on radio sources or Global Positioning System (GPS) control.    These UAVs could operate as “cruise missiles” or for the dropping of hostile payload packages.
Another possible threat is modest-sized unmanned free balloons with hostile payloads set for release at a specific time or location (determined by GPS).

All of these potential threats can be met by primary radar systems, while ADS-B by itself has no capability to deal with them.

Disabling the ADS-B System

I also approve of the FAA’s consideration of the basic vulnerability of GPS which is required for ADS-B operation.  Military action or natural solar flares can disable the GPS infrastructure including the GPS satellites.
In such a serious situation, primary radars could assist in the manual control of critical priority flights made while the GPS is out of service.  Naturally, such a manual air traffic control system would have less capacity than ADS-B, but it would be a useful emergency capability for protecting our economy and society.
Economic Damage

The proposed rules would impose serious economic damage on general aviation (GA).  I will submit comments on this problem later in the formal comment period.
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Note 1:  The ADS-B avionics would be equipped with an off switch as indicated in footnote 25 of the NPRM on page 56959 of the Federal Register.
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