Straight and Level

OBJECTIVE:
For the student to demonstrate capability to maintain straight and level flight by reference to instruments only.
ELEMENTS: 


A. Aircraft Control
B. Primary/Supporting Concept

C. Proper use of trim

D. Proper scan and interpretation

SCHEDULE:



Pre-flight instruction: 20 Minutes





Travel to training area: 10 Minutes






Instruction demonstration: 10 Minutes






Student Practice: 20 Minutes






Return from training area: 10 minutes






Post-flight debrief: 10 minutes






Total Time:  1:20
EQUIPMENT:  Functional aircraft, view limiting device.
INSTRUCTOR’S ACTIONS:  
A. Conduct classroom training.

B. Demonstrate the technique for scan/interpretation/control.
C. Answer student questions.
STUDENT’S ACTIONS:

A. Ask questions, review homework.





B. Practice maneuver.

COMPLETION STANDARDS:
Student performs straight and level flight IAW PTS.
COMMON ERRORS:
Improper Scan


Improper interpretation of instrument readings


Improper aircraft control  
Introduction:  IFR flight like other aspects of flight requires you to maintain precise aircraft control.  Maintaining this control is even more important when you are in IMC and you can’t be seen by other traffic.
A. Lesson Requirements:

1. Task: Perform straight and level flight
2. Condition: Given a functional aircraft, a view limiting device and a heading.
3. Standard:  

i. Exhibits adequate knowledge of the elements related to attitude instrument flying during straight and level flight.

ii. Maintains straight and level flight in the aircraft configuration specified by the examiner.

iii. Maintains the heading within 10 degress, altitude within 100 feet (30 meters) and airspeed within 10 knots.

iv. Uses proper instrument cross-check and interpretation, and applies the appropriate pitch, bank, power and trim corrections.

B. ELO 1:  Identify the primary and supporting instruments for straight and level flight.
1. Primary

i. Pitch – Altimeter

ii. Bank – Heading Indicator

iii. Power – Airspeed Indicator

2. Supporting

i. Pitch – Attitude Indicator and VSI

ii. Bank – Attitude Indicator and Turn Coordinator

iii. Power – Tachometer or MP Gauge

C. ELO 2:  Identify procedures for proper instrument interpretation and aircraft control.
1. Normal Cruise – No climb indicated on altimeter and no change in heading.  Attitude indicator should be level with the horizon.  Ensure control pressures are trimmed off.
2. Cruise at lower than normal cruise speed – No climb indicated on altimeter and no change in heading.  Attitude indicator should indicate nose high attitude.  Ensure control pressures are trimmed off.

3. Pitch, trim, power, trim.

D. ELO 3: Correct for deviations.

1. DO NOT ACCEPT DEVIATIONS NO MATTER HOW SMALL!!!

2. Make small corrections.

3. Altitude

i. Less than 100’ deviation, use pitch only

ii. Greater than 100’ deviation use pitch and power

4. Heading

i. Turn back to the correct heading.  Use degrees off to determine degree of bank, but do not exceed 30 degree bank.
ii. Maintain standard rate turns.

5. Airspeed

i. Check altitude.  You may be in a descent or a climb.  

ii. If possible trade airspeed for altitude.

iii. Add/reduce power as required.

E. ELO 4: Identify common errors in straight and level flight.

1. Pitch

i. Improper adjustment of the attitude indicator’s miniature aircraft to the wings-level attitude.
ii. Insufficient cross-check and interpretation of pitch instruments.

iii. Failure to interpret the attitude indicator in terms of the existing airspeed.

iv. Late pitch corrections

v. Chasing the VSI

vi. Using excessive pitch corrections for the altimeter evaluation.

vii. Failure to maintain established pitch corrections.

viii. Fixation during cross-check.

2. Heading
i. Failure to cross-check the heading indicator.

ii. Misinterpretation of the changes in heading with resulting corrections in the wrong direction.

iii. Failure to note, and remember, a pre-selected heading.

iv. Failure to observe the rate of heading change and its relation to bank attitude.

v. Over-controlling in response to heading changes, especially during changes in power setting.

vi. Anticipating heading changes with premature application of rudder control.

vii. Failure to correct small heading deviations.

viii. Correcting with improper bank attitude.

ix. Failure to note the cause of a previous heading error and thus repeating the same error.

x. Failure to set the heading indicator properly.

3. Power

i. Failure to know the power settings and pitch attitudes appropriate to various airspeeds and airplane configurations.

ii. Abrupt use of the throttle.

iii. Failure to lead the airspeed when making power changes.

iv. Fixation on airspeed or manifold pressure instruments during airspeed changes, resulting in erratic control of both airspeed and power.

4. Trim

i. Improper alignment of seat or rudder pedals for comfortable position of legs and feet.

ii. Confusion as to the operation of trim devices, which differ among various airplane types.

iii. Faulty sequence in trim technique.
iv. Excessive trim control.

v. Failure to understand the causes of trim changes.

F. ELO 5: Perform straight and level flight.
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