INSTRUMENT LESSON # 2

GYROSCOPIC CHARACTERISTICS & POWER SOURCE;


RIGIDITY IN SPACE - 
The characteristic of a gyroscope that prevents its axis of 




rotation from tilting as the earth rotates.


PRESSION-                  
Applied force to be felt not at the point of application, 





but 90deg, later in the plane of rotation, this causes a 





slow drifting effect of the heading indicator and the 





attitude indicator, due to friction of the gimbals’
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ATTITUDE INDICATOR 


The attitude indicator is a substitute for the natural horizon 


The gyro is mounted on a double gimbol, witch allows the aircraft to pitch and roll 
about the gyro 
as it remains fixed in space. 

The hart of the instrument is the gyro that is mounted in a horizontal plane, the gyro must become erect before correct operation may be obtained, and this is done by air forced over the pendulous vanes


A dial at the bottom of the card allows movement of the airplane to the horizon 
.also indicating a 2 degree pitch change for the size of the air plane to the card. 


It is the card that moves around the plane.


Older instrument were only allowed so much movement that when the aircraft 
reached the end of the gimble it would spin or tumble out of control. New 
instruments allow full movement of the card about its gimble points.


Errors: 
Possible a nose up indication during a rapid acceleration, and a 



nose down indication during a rapid deceleration. 




A 180 deg. Turn, it will show a small turn in the opposite direction 



and pitch up. Due to the G-force not being aligned with the gyro’s 



axis of rotation, the vane’s open asymmetrically, causing the gyro to 



process, beyond 120 degrees pitch and 120 degrees of roll 




the gyro may tumble
DIRECTIONAL GYRO 


The directional gyro , with the exception of slaved gyro indicators , are not north 
seeking , and must be set to the appropriate heading by referring to the magnetic 
compass . Rigidity allows them to maintain there heading without the oscillation 
and other errors inherent to magnetic compasses. 


Directional gyros are almost all air driven, by evacuating the case and allowing air 
to flow threw a nozzle blowing against pendulous vans cut in the gyro wheel. 


When using these instruments it is necessary to set them to the magnetic compass 
every 15 minuets. 


The flux valve is how the Directional Gyro seeks north 
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Errors: 
The directional gyro may tumble just as any gyroscopic instrument, the 


exact degrees are 55° pitch and 55° of bank
                                                  TURN INDICATOR’S

The turn indicator allows you to establish and maintain a constant rate turn, witch 

is 3( per second. Giving you a 360( turn in two minutes, or 60 seconds to make a 
180( turn, or in turbine powered aircraft, 360( turn in four minutes


You can calculate which angle is required for the airspeed flown, by the fallowing


(Angle of Bank [True Airspeed in Knots ( 10] + 5)

            The ball measures the strength of gravity force applied .helpful hint step on the ball 

The gyro is mounted in a horizontal axis allowing for the forces of yaw or rotation 
to rotate about its axis. Do to procession it allows the gimble to rotate about its axis 
showing a turn in ether direction. 


The dog house marks the two minuet turn. Or a standard rate turn.



Both instruments give an in-direct indication of bank 

TURN-AND-SLIP INDICATOR
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The turn and slip indicator gives only Rate Of Turn information, due to it being fixed to the aircrafts longitudinal axis. The single gimbal limit’s the direction the gyro can tilt also a spring tries to return it to its original position 

TURN COORDINATOR
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The (T.C) operates on the same principle of the turn and slip, except for its gimble is angled upward at 30(, allowing it to since both rate of roll and rate of turn  

INCLINOMETER
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The Inclinometer contains the fluid and the ball, to sense if you are using the correct angle of bank for the rate of turn  


The Inclinometer helps you coordinate a turn by measuring the balance between centrifugal force and the horizontal component of lift 

The ball of the turn coordinator indicates the quality of turn 
Use the race track to explain the Inclinometer 
MAGNETIC COMPASS


The magnetic compass is the only direction seeking instrument in small aircraft 

The card is driven by the lines of flux, running north to south. Two magnets attaches to the metal float sealed inside a bowl of clear fluid, similar to kerosene are used to drive the card   

Using a lubber line for directional heading 
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Errors: 


The card is allowed to tilt up to but not exceed 18(; turbulence may cause 


some errors with the compass 



Also you must use the deviation card for proper use. 

Variation: 
or declination is the difference between true and magnetic directions.



Isogonic lines & agonic lines are lines of equal variation 



By subtracting for easterly variation and adding for westerly variation you 


will get your magnetic heading. 



NOTE: Also you must convert the true winds aloft direction into magnetic 
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Deviation: 
Caused by local magnetic fields in and around the aircraft, due to the 


installation of instruments, the magnets adjustment is made with the 


engines running as well as all electrical components operating. This process 


is called swinging the compass, any remaining errors are then recorded on a 


compass correction card 



NOTE: Magnetic deviation varies for different headings of the same aircraft
Magnetic Dip: Is responsible for the most significant compass errors when on a northerly or 

southerly heading. This is because the magnets try to point three 



dimensionally towards magnetic north 
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Magnetic Dip is responsible for compass errors during turns and acceleration

Northerly Turning Error: 
When turning from a Northerly Heading the compass will 




swing in the opposite direction of the turn. Proceeding threw 




the turn the compass will catch up to your actual heading as 




you reach an easterly or westerly heading 





When turning from a Southerly Heading the compass will 




swing in the right direction but at a faster rate. Proceeding 




threw the turn the compass will slow down, matching your 




heading as you approach an easterly or westerly heading

-Continued-
U.N.O.S.




When turning to the north it will be necessary to roll out 




before you reach your desired heading 





When turning to a southerly heading you will need to delay 




your roll out until the compass swings past your desired 




heading 

The amount of correction depends on your latitude and angle of bank, the amount approximately matches your latitude, plus the one-half angle of bank 


To the north [(ex. 35( latitude, 16( bank) 360 - 35( - 8 = 317(

To the south [(ex. 35( latitude, 16( bank) 180 + 35(- 8 = 207(
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A.N.D.S. 

The compass will swing north while acceleration, and swing south when decelerating. The error is greatest when on an easterly or westerly heading, while decreasing to near zero on a northerly or southerly heading 

[image: image16.png]



