LESSON #3

FUNDAMENTALS OF ATTITUDE FLYING

Performance instruments;  
Altimeter 




 
Airspeed Indicator 




 
Vertical Speed Indicator




 
Horisantal Situation Indicator / Directional Gyro




 
Turn coordinator 

Control instruments;           
Tachometer




  
Manifold Pressure Gage

Navigational instruments;    
Horisantal Situation Indicator




  
Automatic Direction Finder

Pitch instruments;                 
Attitude Indicator




  
Altimeter  




  
Airspeed Indicator 




  
Vertical Speed Indicator

Bank instruments;                
Attitude Indicator




  
Horisantal Situation Indicator / Directional Gyro




  
Compass 




  
Turn coordinator 

Power instruments;               
Airspeed Indicator 




  
Manifold Pressure Gage




  
Tachometer 

Fundamental skills:


Cross check: 

Continuous observation of the instruments 


Interpretation: 
Understanding the cross check 

Aircraft control: 
Using both cross check and interpretation to successfully maneuver the aircraft. The use of a light grip on the controls will help to attain a smooth and precise control of the aircraft 
Common errors:  

Fixation- 
Paying to much attention on one instrument instead of cross-checking 

Omission- 
Failure to predict instrument changes do to attitude changes 


Emphasis- 

Single instrument fixation instead of cross checking, 




sticking with the instruments you are familiar with 

Direct Indication: 
A true and instantaneous reflection of aircraft pitch-and-bank attitude by the miniature aircraft, relative to the horizontal bar of the Attitude Indicator, such as the Attitude Indicator 

Indirect Indication:
A reflection of aircraft pith-and bank attitude by the instruments other than the attitude indicator, such as the Altimeter 
Primary Instruments:
Those instruments that provide the most essential information during a given flight maneuver are called Primary 
Supporting Instruments:
Instruments which help you maintain the desired indications on the primary instruments are called supporting instruments 

The primary and supporting method 


The primary and supporting method divides the instrument into three groups; pitch, bank, and power. 

The pitch instruments are ASI, ALT, VSI and AI. 
· Any instrument that gives you pitch information, whether direct or indirect is considered a pitch instrument.
The bank instruments are the TC, DG and AI
The power instruments include the MAP, AS and ROTOR TACH 


This method of scanning proposes that for every flight maneuver, there is a primary instrument for pitch, for bank and for power. The other instruments become supporting instruments that give back up information given by the primary instruments. 

One rule is that the same instrument can’t be primary for more than one category at a time. In other words, in the ASI is the primary instrument for straight and level flight, it can’t be the primary pitch instrument for straight and level flight. It can however be a supporting instrument for pitch. 


Listed below are the basic maneuvers that make up instrument attitude flying , and there respected primary instruments for each of the three categories . 

Maneuvers


Primary 



Supporting 

Straight & Level

Pitch 



Altimeter 



V.S.I. / A.I.

Bank



D.G.




T.C. / A.I

Power



A.S.




M.A.P.

Constant Airspeed Climb (Entry)

Pitch



A.I.




V.S.I.

Bank



D.G.




A.I.

Power



M.A.P.

Constant Airspeed Climb (Stabilized)

Pitch 



A.S.




A.I. / V.S.I.

Bank



D.G.




A.I. / T.C.

Power



M.A.P.

Constant Rate Climb (Stabilized) 

Pitch



V.S.I.




A.I.

Bank



D.G.




A.I. / T.C.

Power



A.S.




M.A.P.

Standard Rate Turn (Entry)

Pitch



Altimeter 

Bank



A.I.

Power



A.S.

Standard Rate Turn (Stabilized) 

Pitch 



Altimeter



V.S.I.

Bank



T.C.




A.I.

Power



A.S.




M.A.P.

Standard Rate Climbing Turn (Constant A.S.)

Pitch



A.S.




A.I.

Bank



T.C.




A.I. / V.S.I.

Power



M.A.P

Instrument Take Off 

Pitch



A.I.




A.S. / Altimeter/V.S.I

Bank



D.G.




A.I. / T.C.

Power



M.A.P.

Autorotation 




Pitch 



A.S.

Bank



D.G.


Power 



Rotor Tachometer

System Failure
Identifying an Instrument Failure 

To identify an instrument failure, analyze the instrument indications from the other instruments and systems and except the indications of instruments that agree with each other

Attitude Indicator:

· If you suspect a problem with the attitude indicator, try a small control input, and see if the instrument responds. If failure is suspected right it off and suspect the heading indicator to be in malfunction as well.

· With most Attitude Indicators that fail, a gyro flag will appear in the upper left hand corner of the instrument; this indicates the gyro is not spinning to its full R.P.M. 
· With an electrically driven instrument it may be possible to reset the circuit breaker to restore the instrument; simply by pulling the breaker out and back in again 

Heading Indicator Failure:
· The Heading Indicator, along with the Attitude Indicator tends to fail in a subtle way. It’s possible to avoid the instrument getting away from you by cross checking the compass with the Directional Gyro, at least every 15 minutes.

Partial Panel Flying:
· Partial panel flying is a good way to practice and prepare for instrument malfunction. If when flying in a true I.M.C. condition you loose the Attitude Indicator and or the Directional Gyro you must inform ATC immediately. 

Straight and Level Flight:

· With an attitude Indicator failure in straight and level flight you still have all the information you need to maintain a level attitude, but since the altimeter, V.S.I, and the airspeed indicator are all Indirect Instruments it will be very important to use gentle and precise inputs to maintain control. 
· Without the A.I. you must use the compass and turn coordinator to maintain heading, keeping in mind the compass errors. Before making any adjustments allow the compass to settle, allowing for a true reading. 

Turns:

· Use your Turn coordinator to establish and maintain partial panel turns. 

· In using the Altimeter, V.S.I. and the Airspeed Indicator you will be able to maintain you pitch attitude with out the use of the Attitude Indicator. Having the aircraft properly trimmed is key to staying in control. 

Compass Turns:

· When doing compass turns it will be very important to remember the compass error acronyms U.N.O.S. also A.N.D.S. 

· When teaching new students it’s important to remind them not to fixate on the compass for it won’t give an accurate reading until once you have made your roll out. 
Timed Turns:

· A timed turn is the most accurate way to turn to a specific heading with out the Heading Indicator. For example when using a standard rate turn (3° per second) an air craft turns 45° in 15 seconds (using the compass for backup).

Divide the degrees of desired heading change by 3° per second for a standard rate turn, to get the number of seconds to turn
(90° ÷ 3° = 30 seconds)
Pitot Static Instrument Failure:

Due to blockage of the pitot tube or the static port erroneous errors may occur. 
· A blocked Pitot tube, but clear drain hole will result in a zero A/S indication 

· A clogged Pitot tube and drain hole will make the A/S indicator act as an altimeter. 

· A clogged pitot and drain hole but the static remaining clear , indicated A/S will increase with a climb due to less pressure in side the casing  acting on the wafer.  Also a decent will be indicated by a lesser A/S . 
· If the static becomes blocked the VSI will remain at zero due to the equal pressure gained from the calibrated leak.

· Also with the static blocked the altimeter will freeze at the last altitude when the port was blocked. -also the airspeed will read slower. 

Note: 
· If no other static source is available you may break the glass in the V.S.I for an alternate source. The slight difference between the outside air pressure, And the inside air press. May cause the A/S to indicate a faster speed, also the altimeter to indicate a higher position.
· If necessary to use an alternate static sours the altimeter will read slightly high and the A/S will read a little fast , while the VSI might show a momentary climb due to the lesser air pressure inside the cabin 
Unusual Attitude Recovery:
· Disorientation, wake turbulence, the loss of the attitude indicator or just a plain lapse of attention may put you into an unusual attitude. Staying vigilant and having a good cross check may assist you in maintaining situational awareness. 

· Practicing these maneuvers is as fallows; First correct for Bank, refer to your attitude indicator, directional gyro or your compass to bring the aircraft back to a vertical flight path, Next correct for Pitch, airspeed indicator, altimeter, V.S.I., any of these will assist in returning you to an upright attitude. Finally correct for power, airspeed indicator, M.A.P., rotor tachometer. All should be done just short of simultaneous to bring the aircraft back to a straight and level attitude. 
