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 BACKGROUND


AOAs are not new.  All U.S. Navy carrier-aircraft have used them as essential instruments since the 1950s.  During the Korean War the Navy went from 90-knot approach speeds with ADs and S2Fs, to  jets with approach speeds  of 130-knots, a 50% jump.  The Navy's accident  rate climbed as jets smashed into the fantail, or missed wires and were damaged in the barriers on the axial decks.  HALF of all Navy aircraft accidents occurred during landings.  The old 'Landing Signal Officer' method of controlling carrier aircraft landing speed and approach angle was too slow for trapping jets.


A British AIr Officer invented a mirror-AOA landing system that eliminated the LSO.  In its first year of use this cut the landing accident rate  in HALF.  The AOA gave the pilot back direct, instantaneous  control over his optimum flying angle, which automatically enabled him to fly his jet at the slowest speed for landing no matter what its weight... and jets use a lot a fuel, so their weights change a lot.  The AOAs worked beautifully.  The mirror-meatball gave the pilot a light beam to follow precisely down to the deck.


The Navy has enshrined landing instrumentation to a high-priority location on its instrument panels.  The 2-inch AOA gage (showing 30 angle units)  and its 'indexer' (a simple  lighted center circle with chevrons above and below, calibrated to show ONLY the particular aircraft's best landing approach AOA) are in a standardized location  in the  top left-center on all carrier aircraft, or in the heads-up display, up high for minimum deviation from  the pilot's eyescan  during landing approaches.   


The Navy's use of AOAs has been ignored for 40 years by most of  General Aviation, which continues to this day to instruct students that   SPEED as the primary information to monitor during landing approaches.


The result is a disastrous 40-year-long high rate of fatal accidents  caused by Unintentional Stalls, which AOAs would have enabled pilots to avoid.

BASIC FLIGHT INFO


Angle of Attack is obviously the most basic flight information.


The very word 'airplane' means a vehicle that flys by 'planing' through  air... using its angle-to-the-air to lift itself.  


Airfoils have a working lift range of about 15 degrees (thin wings) to 25 degrees (fat with large leading edge radius).  Just after maximum lift,  the airflow breaks away; it 'stalls'.


Airplanes' normal flying angles are  two to five degrees in cruise, and seven to 10 degrees for best lift for landing and takeoff.   Stalls occur at several degrees past best lift. The differences depend on the wing and its airfoil.


Each particular wing will stall at a fixed ANGLE, regardless of speed , attitude or load.  Indicated stall SPEED is only a secondary indicator and  is only correct for 1G and one weight. 


A given aircraft's stall ANGLE is not  changed much by deflecting wingflaps.  But its stall SPEED can be changed a lot.  Large  stall speed changes result from  flying at near-empty, versus at  gross weights and/or  from pulling Gs in a a steep turn.  These can vary  a Cessna 206's stall speed  from  59-mph (light, 1G) to 106-mph (gross, 2G steep turn)!  But if the pilot has an AOA, he would see and avoid only ONE AOA NUMBER, the constant stall AOA of perhaps 15 degrees.


Only one number to  observe:  the indicator-marked  unchanging angle of stall.. 


ANGLE is a better indicator, because it is constant.


BACON SAVER does the AOA job for light aircraft, with an even better location than the Navy's (on top of the glare-shield)-- i.e., outside the cockpit-- where his eyes need to be during landing--  always in the pilot's left field of vision.  This AOA is very affordable and a valuable reference for safer flying.


 'BACON SAVER-things'  a pilot can do:


Easily see and avoid pulling your wing up to its stall angle.  Elevator/ pitch control exactly controls the AOA.  


Fly one degree below stall angle.


Precisely UNSTALL your wing  -- to an angle just a little less than stalling, with minimum altitude loss.


Hold exactly your best lift/drag (best rate of climb , best glide)  AOA.


AOAs VERSUS UNINTENTIONAL STALLS


Unintentional stalls are THE LEADING SINGLE CAUSE  of GenAv fatal accidents.  The word "cause" is defined as something that happens leaving the pilot no more options before crashing...i.e. loss of control at low altitude.


From a 1998 safety study:

 
ACCORDING TO THE LAST 14 YEARS' OF NATIONAL TRANSPORTATION SAFETY BOARD COMPLETE RECORDS, 28%  OF ALL GENAV  TYPE-CERTIFIED  AIRPLANES' 5,222 FATAL ACCIDENTS  WERE CAUSED BY UNINTENTIONAL STALLS.  That's 1460 fatal crashes, or 100 a year.


 AMONG NON-TCd EXPERIMENTAL AIRPLANES, 45.3 % OF ALL EXPERIMENTAL AIRPLANES' 701 FATAL ACCIDENTS WERE CAUSED BY UNINTENTIONAL STALLS. That's 317 fatal crashes, or about 22 a year.


(Commercial aircraft, ultralights and rotorcraft not included.)
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INSTALLATION SUGGESTIONS:


 BACON SAVER is mounted where it is continually in the pilot's left field of vision because nearly all  landing  approaches are from a left-hand pattern, and  at least a foot outside the propeller blast on tractor-type aircraft.  


The indicator is designed to be mounted so that the vane's pivot bearing is about 20% of the chord ahead of the wing's leading edge, and at about the same level as the bottom of the wing, for optimum performance.  It will work in other locations but is less sensitive.


Special AOA Vane-Mounting-Location Problems:


High-wing installations are as trouble-free as wing-mounted pitot tube installations.


Low-wing installations are prone to being bumped during pre-flight, and by people walking around  your airplane.  The drawing shows a simple way to remove your vane when not flying.  Data and an FAA field approval Form 337  which is required only for installation on Type Certified aircraft, is included with the instrument.  Mounting materials come with the instrument.

CALIBRATION


After installing your Bacon Saver, fly your plane to a safe altitude and check the angle at which the stall breaks.  Do this several times.  It doesn't make any difference what your flying weight is, for calibration.


On aerobatic planes, repeat for inverted AOA stalls.


If your plane is equipped with flaps, also stall it with the flaps in the flap-position(s) you  use, and note whether this stall angle differs from the no-flaps stall angle.  


On the ground, mark the  angle(s) on your indicator, i.e. with  colored tape.  


You can also use a Rate of Climb indicator (one time, at any weight) to note and mark your  AOA for best rate of climb, which will also be close to best  L/D AOA, and best glide AOA.  


Best angle of climb should be close to your airfoil's max lift angle, a few degrees less than  stall angle... check the angle against your aircraft's stated best climb ANGLE speed. 


The angle of the AOA head may be adjusted if the vane reads too high or off-scale at the stall angle.  Loosen the head-to-tube locknut, move the head to the desired angle, tighten, and re-check the stall angle in flight.


When the angle is satisfactory, mark the head-tube position, remove the nut and screw,  drill a 1/16" diameter hole through tube and head and insert a 1/4" long piece of 1/16" diameter welding rod or equivalent, to lock the angle; and replace the screw and nut, tightening enough to friction-lock the head to the tube.

NOTE: if the indicator is accidentally bent or the vane damaged, it must be re-calibrated in flight after being repaired.

NORMAL USES of the indicator:


On takeoff, just pitch-trim to the best L/D  angle, for best rate of climb.  


In slow cruise,  trim to best L/D  for max range no-wind. 


In normal cruise  the indicated angle may be in the negative range, but some airfoils produce lift at negative angles.  It is the INDICATED  stall angle that is most important on your AOA.


In slow-flight , a confidence builder is to trim to a high AOA, and then  to practice steep turns and to pull Gs while checking the below-stall flying angle, as the AOA responds instantly to the pitch control (elevator).  You can program your reflexes to  avoid stalling while flying only one or two degrees from your stall angle, even in steep turns, climbs and zooms.  In approaches trim for best L/D for best glide angle.

STALL RECOVERY:


You should practice quick recovery from (intentional) stalls, by repeatedly stalling  and then de-pitching the wing just enough to return it to an unstalled-angle. 

 
CAUTION:  Some laminar-flow airfoils may need to be pitched to 5 to 7  degrees below the stall angle before the flow reattaches.  AOAs on wings with these airfoil sections should be marked at the re-attech angle, for fastest stall recovery.  As soon as the airflow reattaches, the airfoil can employ  its full useable flying angle range.


The AOA also enables you to avoid re-stalling, sometimes called 'accellerated stall'... in stall recovery.  You will be surprised at how little altitude loss is possible by using an AOA.


In approaches you can fly at your best rate of climb angle, which also gives the best glide angle for practicing forced landing approaches.  


In short-field landings the AOA will allow you to fly confidently closer to the stall speed for minimum landing roll... don't forget on windy days to add some extra (lower) angle to compensate for loss of airaspeed due to ground effect.

CONSTRUCTION 


BACON SAVER's body is made of aluminum alloy, and uses an expensive  precision stainless steel shielded ball bearing to mount the vane,  to resist corrosion.  


The vane is  made of aluminum alloy, and is  static balanced to be sensitive to airflow even at very slow airspeeds.


Price is $125., plus $5. for postage and insurance in continental U.S.  with payment by personal check or cash.  Export, payment in U.S. dollars, money order or equivalent.  The unit comes ready to install, including a 

kit of items to adapt it to composite, metal, or tube/fabric airframes.
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