EEF2 CHECKRIDE STUDY GUIDE 

REGS AND PUBLICATIONS

AR 95-1 FLIGHT REGUALATIONS, AR 40-8 EXOGENOUS FACTORS, DA PAM 738-751 FOR FILING OUT ARMY FORMS, BN SOP, FTG, PRIMARY TRAINING SOP.    

VFR MINIMUMS:

SPECIAL VFR: CAIRNS: 700 FEET CEILING AND 1 M VISIBILITY. NORMAL SVFR IS ½ M VISIBILITY AND CLEAR OF CLOUDS.

AIRSPACE
FLIGHT VISIBILITY
DISTANCE FROM CLOUDS

Class A
N/A
N/A

Class B
3 statute miles
Clear of clouds

Class C
3 statute miles
500’ below - 1000’ above – 2000’ horizontal

Class D
3 statute miles
500’ below - 1000’ above – 2000’ horizontal

Class E   <10,000’ MSL……………………...

               >=10,000’ MSL…………………….
3 statute miles

5 statute miles
500’ below - 1000’ above – 2000’ horizontal

1000’ below - 1000’ above – 1 SM horizontal
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Class G

1200’ or less AGL (regardless of MSL)

Day, except as in section 91.155(b)…………..

Night, except as in section 91.155(b)…………
FAA Rotorcraft – Airspeed to see and avoid 

Fixed wing                      AR 95-1 Rotorcraft

1 statute mile                ½ statute mile (C of C)

3 statute miles               1 statute mile (C of C)
Clear of clouds

Clear of clouds

500’ below – 1000’ above – 2000’ horizontal

>1200’ AGL but <10,000’ MSL

   Day…………………………………………

   Night………………………………………..
1 statute mile

3 statute miles
500’ below – 1000’ above – 2000’ horizontal

500’ below – 1000’ above – 2000’ horizontal

>1200 AGL and >=10,000 MSL
3 statute miles            AR 95-1: 5 statute miles
1000’ below - 1000’ above – 1 SM horizontal

[image: image2.png]COMBINED EFFECTS OF TRANSVERSE FLOW EFFECT AND
EFFECTIVE TRANSLATIONAL LIFT DUE TO PHASE LAG

_WIO Phase Lag._

T T

s Both s+
TRANSVERSE EFFECTIVE
FLOWEFFECT | | pl TRANSLATIONAL
] T
- e
+ | - .-

| WithPhase Lag ]




INADVERTENT IMC PROCEDURES 
1. LEVEL THE AIRCRAFT AND BEGIN A 500 FPM RATE OF DESCENT.

2. DESCENT SHOULD BE ESTABLISHED AT 60 KTS MAINTAINING TRIM.

3. CONTINUE STRAIGHT UNTIL CLEAR OF THE CLOUDS.

4. NO TURN SHOULD BE ATTEMPTED UNTIL VISUAL CONTACT WITH TERRAIN.

5. IF SOLO, LAND AND CALL IN REPORT POSITION AND ALTITUDE OF IMC.  IF IP IS PRESENT, IP WILL MAKE THE DECISION TO CONTINUE.

PUBLICATIONS AND ACCESSORIES REQUIRED IN THE AIRCRAFT (AS PER DA PAM 738-751 AND AR 95-1)

1. LOGBOOK

2. 2408-31 (AIRCRAFT ID CARD)

3. HIT CHECK LOG

4. PMD CHECKLIST

5. 2408 (LOG BOOK SYMBOL SHEET)

6. 2408-12 (FLIGHT RECORD)

7. 2408-13 (AIRCRAFT STATUS)

8. 2408-13-1 (IMPENDING INSPECTIONS)

9. 2408-13-2 (MAINTENANCE ACTIONS PERFORMED)

10. 2408-14 (DEFERRED MAINTENANCE)

11. 2408-18 (SCHEDUELED MAINTENANCE)

12. 2408-32 (JET FUEL CONVERSION CHART)

13. 1896 (FUEL IDENTAPLATE MAINTAINED IN FLIGHT OPS)

14. 365-4 (AIRCRAFT WEIGHT AND BALANCE)

15. CRASH MAP

16. FT. RUCKER POSTER (HOW TO FILL OUT THE LOGBOOK FORMS)
17. OPERATORS SUPPLEMENT

18. –10 CHECKLIST

19. PPC

20. FLIGHT TRAINING GUIDE

21. FREQUENCY CARD

22. SOP (KEPT BY IP IN PRIMARY)

23. FORM 67 (AIRCRAFT CONDITION REPORT)

24. FORM 1891 (INCIDENT / ACCIDENT REPORTING)

25. E6B FLIGHT COMPUTER

26. CLOCK/WATCH WITH SECOND COUNTER

27. FLASHLIGHT

28. HEARING PROTECTION

29. ID TAGS

30. SURVIVAL VEST W/ RADIO



WEIGHT AND BALANCE REQUIRMENTS  

THE PC WILL ENSURE: 1) ACCURACY OF COMPUTATIONS ON DD 365-4 2) COMPLETED DD 365-4 IS ABOARD AND WEIGHT AND CG LIMITS REMAIN WITHIN LIMITS DURING THE ENTIRE FLIGHT. SEVERAL 365-4 FORMS MAY BE USED TO REFLECT VARIOUS MISSION PROFILES.

TH-67 IS CLASS 2 AIRCRAFT: WEIGHT OR CG LIMITS AND BE READILY EXCEEDED BY LOADING ARRANGEMENTS, 1) NORMALLY USED IN TACTICAL OPERATIONS, AND 2) AIRCRAFT DESIGNED PRIMARILY FOR TRANSPORTING TROOPS AND PASSENGERS.  A HIGH DEGREE OF LOADING CONTROL IS NEEDED.

WEIGHT AND BALANCE FILE:

1. DUPLICATE 365-4’S ONBOARD AIRCRAFT

2. ALL 365-4’S CHECKED FOR ACCURACY EVERY 90 DAYS

3. FT. RUCKER- 365-4’S ARE GOOD FOR 1 YEAR

AIRCRAFT WEIGHING:

*OVERHAUL OR MAJOR AIRFRAME CHANGES   *MODIFICATIONS / COMPONENT REPLACEMENTS WHEN WEIGHT AND CG CANNOT BE ACCURATELY COMPUTED *PAINTING *YOU SUSPECT 365-4’S ARE IN ERROR *EVERY 24 MONTHS, TO THE END OF THE MONTH

CARGO SPACE AND CABIN LOADING:

3300 lbs-MAX RAMP WEIGHT

3200 lbs-MAX HOVER/FLIGHT WEIGHT 

MINIMUM CREW WEIGHT- 170 LBS.

PASSENGER COMPARTMENT- 40 CU’, 75 LBS/SQ/FT

BAGGAGE COMPARTMENT- 16 CU’, 86 LBS/SQ/FT, 250 LBS MAX

176.5 LBS MAX WITH A/C INSTALLED

CENTER OF GRAVITY LIMITS:

LOGNITUDINAL CG:


106 TO 114.2 UP TO 2425 LBS


106 TO 111.6 AT 3200 LBS

LATERAL CG:


3L / 4R FROM 108 TO 114.2


2.3L / 3R  AT 106

REFERENCE DATUM LINE: 0 AT 55.16” FORWARD OF JACK POINT CENTERLINE

FLIGHT RESTRICTIONS DUE TO EXOGENOUS FACTORS (40-8)

…Any substance or procedure likely to produce an adverse systemic reaction. Aircrew members shall be restricted from flying duties until cleared by the flight surgeon.

12 HOURS

24 HOURS

72 HOURS
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ALCOHOL

ANTIHISTAMINES

BLOOD DONATION (=>200cc)

IMMUNIZATIONS

BARBIRUATES

MOOD AMELIORATING

ALT. CHAMBER

SCUBA DIVING

TRANQUILIZERS……….

ALCOHOL: 12 HOURS AND NO RESIDUAL EFFECTS

TOBACCO: DISCOURAGED AT ALL TIMES

VISION: 20/20 CORRECTABLE, NO CONTACT LENSES

AEROMEDICAL FACTORS

HYPOXIA:  IS A CONDITION THAT RESULTS FROM HAVING AN INSUFFICIENT AMOUNT OF OXYGEN IN THE BODY.

STAGES:  (I.C.D.C.)INDIFFERENT, COMPENSATORY, DISTURBANCE, AND CRITICAL.


INDIFFERENT:  (SEA LEVEL 10,000) MILD HYPOXIA. NIGHT VISION DETERIORATES AT ABOUT 4,000 FEET.


COMPENSATORY: (10,000-15,000) PULSE RATE, SYSTOLIC BLOOD PRESSURE, CIRCULATION RATE AND CARDIAC OUTPUT INCREASES. SYMPTOMS: IMPAIRED EFFICIENCY, DROWSINESS, POOR JUDGMENT.


DISTURBANCE:  (15,000-20,000) PHYSIOLOGICAL RESPONSES CAN NO LONGER COMPENSATE FOR THE OXYGEN DEFICIENCY. SYMPTOMS: VISION IMPAIRED, TOUCH AND PAIN DIMINISHED OR LOST, HEARING ONE OF THE LAST SENSES TO GO, MEMORY JUDGMENT, HAPPY DRUNK, MEAN DRUNK, COORDINATION, SPEECH.

CRITICAL:  (ALTITUDES ABOVE 20,000) WITH IN 3-5 MINUTES JUDGMENT AND COORDINATION DETERIORATE.  LOSS OF CONSCIOUSNESS, CONVULSIONS DEATH.
HYPOXIC:  OCCURS WHEN THERE IS INSUFFICIENT OXYGEN IN THE AIR THAT IS BREATHED OR WHEN LOW PRESSURE PREVENTS THE DIFFUSION OF OXYGEN FROM THE LUNGS TO THE BLOODSTREAM.  MOST LIKELY TO OCCUR AT ALTITUDE.
HYPEMIC: CAUSED BY A REDUCTION IN THE OXYGEN-CARRYING CAPACITY OF THE BLOOD. SMOKING, ANEMIA, BLOOD LOSS, CARBON MONOXIDE, NITRATES AND SULFA DRUGS ARE THE MOST COMMON CAUSES OF THIS TYPE.
STAGNANT:  INADEQUATE CIRCULATION DUE TO VENOUS POOLING AND BLOOD LOSS
HISTOTOXIC:    ALCOHOL, NARCOTICS, NBC AGENTS (BLOOD AGENTS), ETC. INTERFERE WITH TISSUE CELL ABILITIES TO USE AN ADEQUATE SUPPLY OF OXYGEN.

CARBON MONOXIDE

THE EFFECTS OF CARBON MONOXIDE ARE SUBTLE AND DEADLY. IT’S THE RESULT OF INCOMPLETE COMBUSTION AND THE MOST COMMON POSION IN THE AVIATION ENVRONMENT. IT’S COLORLESS AND ODORLESS AND LINKED TO HYPEMIC HYPOXIA. LEADING SYMPTOMS: TREMERS, HEADACHE, WEAKNESS, JOINT PAIN, HOARSNESS, NERVOUSNESS, MUSCULAR CRAMPS, MUSCULAR TWITCHING, LOSS OF VISUAL ACUITY, IMPAIRMENT OF SPEECH AND HEARING.

SELF- IMPOSED STRESSES

DEATH ACRONYM:  -DRUGS –EXHAUSTION –ALCOHOL  –TOBACCO –HYPOGLYCEMIA (BELIEVED TO BE MOST COMMON)
MIDDLE EAR DISCOMFORT 

DISCOMFORT CAUSED DURING AN ASCENT OR DESCENT BY AIR EXPANDING OR CONTRACTING IN THE MIDDLE EAR  

PREVENTION AND TREATMENT:

VALSALVA MANEUVER: USED TO EQUALIZE PRESSURE

DURING ASCENT: SWALLOW OR YAWN. NEVER ATTEMPT A VALSALVA.

DURING DESCENT: SWALLOW, YAWN, OR VALSALVA.  IF UNABLE TO REMEDY, ASCEND UNTIL PRESSURE IS RELIEVED, AND BEGIN A VERY SLOW DESCENT. CONTACT A FLIGHT SURGEON AFTER LANDING.

SPATIAL DISORIENTATION:  

SPATIAL DISORIENTATION IS AN INDIVIDUAL’S INACCURATE PERCEPTION OF POSTION, ATTITUDE AND MOTION RELATIVE TO THE CENTER OF THE EARTH. MOST COMMON TERMS ARE ORIENTATION OR EQUILIBRIUM, SENSORY ILLUSION, VERTIGO AND PILOT’S VERTIGO.

ORIENTATION OR EQUILIBRIUM: INVOLVES INACCURATE PERCEPTION OF ACTUAL POSTION, ATTITUDE, AND MOTION RELATIVE TO THE CENTER OF THEEARTH 

SENSORY:  WHEN THE VARIOUS SENORY INPUTS THAT AFFECT THE BRAIN DISAGREES WITH EACH OTHER.

VERTIGO:  DIZZY OR SPINNING SENSATION 

PILOT’S VERTIGO: SENSATION OF ROTATION OCCURRING DURING FLIGHT.  AVIATORS REFERENCE TO ALL FORMS OF SPATIAL DISORIENTATION.

SENSORY SYSTEMS IMPORTANT IN MAINTAINING EQUILIBRIUM:

1. VISUAL SYSTEM

2. VESTIBULAR SYSTEM OF THE INNER EAR

3. PROPRIOCEPTIVE SYSTEM

VISUAL SYSTEM:

THE VISUAL SYSTEM THE MOST VITAL IN MAINTAINING EQUILIBRIUM AND ORIENTATION.  THE EYES CAN HELP DETERMINE THE SPEED AND DIRECTION OF FLIGHT BY COMPARING THE POSITION OF THE AIRCRAFT TO SOME FIXED REFERENCE.

VISUAL ILLUSIONS:

1. FALSE VERTICAL AND HORIZONTAL CUES

2. FLICKER VERTIGO

3. FASCINATION (FIXATION) IN FLYING

4. CONFUSION WITH GROUND LIGHTS

5. RELATIVE MOTION ILLUSION

6. AUTOKINETIC ILLUSION
7. STRUCTURAL ILLUSIONS

8. SIZE-DISTANCE ILLUSION

9. DEPTH PERCEPTION ILLUSION

10. ALTERED PLANES OF REFERENCE

11. REVERSIBLE PERCEPTIVE ILLUSION

12. CRATER ILLUSION



VESTIBULAR SYSTEM:

THE INNER EAR CONTAINS THE VESTIBULAR SYSTEM, WHICH IS THE MOTION AND GRAVITY DETECTING ORGAN, CONSISTING OF THE SEMICIRCULAR CANALS, AND THE VESTIBULE PROPER, WHICH CONTAINS THE OTOLITH ORGANS.

OTOLITH ORGANS: SMALL SENSORY HAIRS THAT RESPOND TO GRAVITY AND LINEAR ACCELERATION.

SEMICIRCULAR CANALS: SENSE CHANGES IN ANGULAR ACCELERATION.  WILL REACT TO ROLL, PITCH, OR YAW ATTITUDE.
VESTIBULAR ILLUSIONS (INNER EAR):

SOMATOGYRAL ILLUSIONS ARE CAUSED WHEN ANGULAR ACCELERATION STIMULATES THE SEMICIRCULAR CANALS.

1. LEANS: THE MOST COMMON FORM OF SPATIAL DISORIENTATION. OCCURS WHEN THE PILOT FAILS TO PERCEIVE ANGULAR MOTION DUE TO SLOW ROLL. PILOT THINKS HE IS STILL STRAIGHT AND LEVEL.

2. GRAVEYARD SPIRAL: COMMON FOR FIXED-WING PILOTS.  PILOT ENTERS SPIN, SEMICIRCULAR CANALS REACH EQUILIBRIUM, UPON RECOVERING FROM SPIN, PILOT PERCEIVES SPIN IN OPPOSITE DIRECTION.

3. CORIOLIS ILLUSION:  MOST DANGEROUS VESTIBULAR ILLUSION.  TAKES PLACE WHEN CLIMBING OR DESCENDING TURN IS INITIATED.  AS PILOT ENTERS TURN, ONE SEMICIRCULAR CANAL IN EACH EAR IS STIMULATED.  IN TIME THE ENDOLYMPH REACHES EQUILIBRIUM.  WHEN THE PILOT MAKES A HEAD MOTION OTHER THAN THAT OF THE TURN, THE FLUID DECELERATES IN THE CANALS ORIGINALLY STIMULATED.  AT THE SAME TIME, THE FLUID MOVES TO THE REMAINING TWO CANALS.  THE COMBINED EFFECT IN ALL THREE CANALS IN EACH EAR IS THAT THE PILOT PERCEIVES THE AIRCRAFT’S MOTION TO BE IN A DIFFERENT DIRECTION THAT ITS ACTUAL MOTION.

SOMATOGRAVIC ILLUSIONS: CAUSED FROM CHANGES IN LINEAR ACCELERATION OR GRAVITY THAT STIMULATE THE OTOLITH ORGANS.

1. OCULOGRAVIC ILLUSION: WHEN THE AIRCRAFT ACCELERATES FORWARD, INERTIA CAUSES THE OTOLITH ORGANS TO SENSE A NOSE-HIGH ATTITUDE.

2. ELEVATOR ILLUSION: DURING UPWARD ACCELERATION, INERTIA CAUSES THE PILOT’S EYES TO TRACK DOWNWARD AS HIS BODY TRIES TO MAINTAIN VISUAL FIXATION ON THE ENVIRONMENT OR INSTRUMENT PANEL.

3. OCULOAGRAVIC ILLUSION: DURING DOWNWARD MOTION, INERTIA WILL CAUSE THE PILOT’S EYES TO TRACK UPWARD, RESULTING IN THE SENSATION THAT THE AIRCRAFT IS IN A NOSE-LOW ATTITUDE. COMMONLY ENCOUNTERED AS THE AIRCRAFT ENTERS AN AUTOROTATION. 

PROPRIOCEPTIVE SYSTEM:

THESE ILLUSIONSRARELY OCCUR AND ARE CLOSELY ASSOCIATED WITH THE VESTIBULAR SYSTEM AND THE VISUAL SYSTEM. FORCES DUE TO ANGULAR ACCELERATION PRESS THE BODY INTO THE SEAT DURING A ROPERLY EXECUTED TURN.  BECAUSE THIS SENSATION IS ASSOCIATED WITH CLIMBS, THE PILOT MAY FALSELY INTERPRET IT AS A CLIMB WITHOUT CHECKING VISUAL REFERENCES.

PREVENT SPATIAL DISORIENTATION:  

1. NEVER FLY WITHOUT VISUAL REFERENCE POINTS

2. TRUST YOUR INTRUMENTS
3. NEVER STARE AT LIGHTS

4. ALLOW EYES TO ADAPT TO THE DARK BEFORE ANY NIGHT FLIGHT

5. AVOID FATIGUE, SMOKING, HYPOGLYCEMIA, HYPOXIA, AND ANXIETY WHICH ALL AGGREVATE THE ILLUSIONS.

TREATMENT OF SPATIAL DISORIENTATION:

1. REFER TO THE INSTRUMENTS AND DEVELOP A GOOD CROSS-CHECK

2. NEVER TRY TO FLY VMC AND IMC AT THE SAME TIME

3. DELAY INTUITIVE ACTIONS LONG ENOUGH TO CHECK BOTH VISUAL REFERENCES AND INSTRUMENTS

4. TRANSFER CONTROL TO THE OTHER PILOT IF TWO PILOTS ARE IN THE AIRCRAFT.  SELDOM WILL BOTH EXPERIENCE DISORIENTATION AT THE SAME TIME.

STRESS AND FATIGUE

STRESS RESULTS FROM A PERCEIVED IMBALANCE BETWEEN DEMAND AND THE ABILITY TO MEET THE DEMAND. STRESS CAN CAUSE FATIGUE.

STRESS CATAGORIES: ACUTE – INTENSE, SHORT LIVED, SERIOUS. CHRONIC – LESS INTENSE, LONG LIVED, LESS SERIOUS

FATIGUE IS A STATE OR CONDITION THAT FOLLOWS A PERIOD OF EXCESSIVE MENTAL OR PHYSICAL ACTIVITY OR INACTIVITY.  DECREASE WORK PERFORMANCE.  

TYPES OF FATIGUE: ACUTE OR CHRONIC.

ACUTE FATIGUE:  LOSS OF BOTH COORDINATION AND AWARENESS OF ERRORS IS THE FIRST TYPE OF FATIGUE TO DEVELOP.  OVERCOME BY ADAQUATE REST.  CHARACTERIZED BY: INATTENTION, DISTRACTIBILITY, ERRORS IN TIMING, NEED FOR GREATER STIMULI. 

CHRONIC FATIGUE: MUCH MORE SERIOUS TYPE OCCURS OVER LONGER PERIOD OF TIME.  PHYSICAL AND MENTAL TIREDNESS.  CHARACTERIZED BY: INSOMMIA, DPRESSION, WEIGHT LOSS, IRRITABILITY POOR JUDGMENT, LOSS OF APPETITE SLOWED REACTION TIME. 

AERODYNAMIC FACTORS (FM1-203)

DYNAMIC ROLLOVER: THE OCCURANCE OF A ROLLING MOTION, WHILE ANY PART OF THE LANDING GEAR IS ACTING AS A PIVOT POINT AND THE AIRCRAFT EXCEEDS ITS CRITICAL ANGLE BEYOND WHICH RECOVERY IS IMPOSSIBLE.

CAUSE: THE MAIN ROTOR THRUST. UNTRIMMED LATERAL MAIN ROTER THRUST CAUSES THE ROLL RATES THAT MAKES THE AIRCRAFT EXCEED ITS CRITICAL ROLLOVER ANGLE

PHYSICAL FACTORS: CENTER OF GRAVITYOUT OF TOLERANCE, TAIL ROTOR THRUST, CROSSWINDS, GROUND SURFACE, SLOPES, MAIN ROTOR DESIGN.  




HUMAN FACTORS: INATTENTION, INEXPERIENCE, FAILURE TO TAKE TIMELY ACTION, INAPPROPRIATE CONTROL INPUTS, LOSS OF VISUAL REFERENCE.

SETTLING WITH POWER

A PHENOMENON CAUSED BY THE MAIN ROTOR SYSTEM SETTING UP A VORTEX RING STATE AND NOT HAVING SUFFICIENT POWER TO MAINTAIN ALTITUDE.  THIS IS USUALLY CAUSED BY SLOW FORWARD SPEED RESULTING IN LOSS OF SOME TRANSLATIONAL LIFT.

FACTORS: >300-FPM RATE OF DECENT, HIGH POWER (20-100%), LOW AIRSPEED, HIGH GROSS WEIGHT, LOW ROTOR RPM, AIR DENSITY, LOSS OF COLLECTIVE PITCH EFFECTIVENESS.

REACTION:  RECOVERY FROM A DESCENT BY APPLYING COLLECTIVE PITCH POWER MAY AGGRAVATE POWER-SETTLING IF NOT ENOUGH POWER IS AVAILABLE.  THIS RESULTS IN MORE TURBULENCE AND A HIGHER RATE OF DESCENT.  THE AVIATOR CAN RECOVER BY INCREASING AIRSPEED AND LOWERING COLLECTIVE PITCH.  

DISSYMMETRY OF LIFT 

A PHENOMENON RESULTING FROM THE ADVANCING BLADE HAVING A HIGHER RELATIVE WIND VELOCITY THAN THE RETREATING BLADE WHICH CREATES MORE LIFT ON THE ADVANCING SIDE.  IF NOT CONTROLLED, A PITCH UP TENDANCY DUE TO GYROSCOPIC PRECESSION AND PHASE LAG, AND A LEFT ROLL ARE REXPERIENCED.

COMPENSATED BY: MAIN ROTOR- BLADE FLAPPING AND CYCLIC FEATHERING. TAIL ROTOR- BLADE FLAPPING AND AUTOMATIC FEATHERING BY THE DELTA HINGE. 

TRANSLATING TENDENCY

DURING HOVER FLIGHT, THE SINGLE-ROTOR HELICOPTER TENDS TO DRIFT LATERALLY TO THE RIGHT COUNTERCLOCKWISE ROTATING MAIN ROTOR SYSTEM).

CAUSE: THRUST EXERTED TO THE RIGHT BY THE TAIL ROTOR’S COMPENSATION FOR MAIN ROTOR TORQUE.

CORRECTIVE ACTIONS: RIGGING OF CYCLIC PITCH SYSTEM, TILTING THE MAST SLIGHTLY, AND LEFT CYCLIC INPUTS

IN THE TH-67: MAIN TRANSMISSION IS TILTED 1.25 DEGREES LEFT AND 5 DEGREES FORWARD.
AIRFLOW DURING A HOVER

THE BLADE-TIP VOTEX REDUCES THE EFFECTIVENESS OF THE OUTER BLADE PORTIONS.  THE VORTEX OF A PRECEEDING BLADE ALSO SEVERLY AFFECTS THE LIFT OF THE FOLLOWING BLADES. INCREASED INDUCED FLOW CAUSES TOTAL AERODYNAMIC FORCE AND LIFT VECTORS TO POINT REARWARD.

IGE: GROUND SLOWS VELOCITY AND REDUCES INDUCED FLOW AND TIP VORTICIES, REQUIRING LESS POWER.

OGE: HIGHER VELOCITY, GREATER INDUCED FLOW, LARGER TIP VORTICIES, MORE POWER. THE ANGLE OF ATTACK REMAINS THE SAME FOR IGE / OGE.  THE ANGLE OF INCIDENCE IS GREATER IN OGE TO OFFSET MORE INDUCED FLOW.

TRANSVERSE FLOW EFFECT

AIRFLOW THAT STRIKES THE REAR OF THE ROTOR DISK HAS GREATER DRAG AND LESS LIFT THAN THE AIR STRIKING THE FRONT HALF OF THE ROTOR DISK WHILE IN TRANSLATIONAL FLIGHT, BECAUSE THE AIR HAS GREATER INDUCED FLOW VELOCITY AND LESS ANGLE OF ATTACK.  THIS CAUSES A SLIGHT TENDENCY TO VIBRATE AND, BECAUSE OF PHASE LAG, ROLL RIGHT.  THIS IS MOST NOTICEABLE BEFORE AND AFTER EFFECTIVE TRANSLATIONAL LIFT (10-20KTS). THERE IS GREATER DOWNWASH IN THE AFT PORTION OF THE ROTOR SYSTEM BECAUSE THE AIR IN THE AFT HAS BEEN UNDER THE INFLUENCE OF THE ROTOR SYSTEM LONGER.

EFFECTIVE TRANSLATIONAL LIFT

AT APPROXIMATELY 16-24KTS (DEPENDING ON ROTOR SIZE, BLADE AREA AND RPM) THE ROTOR COMPLETELY OUTRUNS THE RECIRCULATION OF OLD VORTEXES AND THE SHORT AIR SUPPLY AT THE HOVER. AT THIS POINT, THE REQUIRED AIR SUPPLY OF THE ROTOR SYSTEM IS MET AND SUPPLIED BY FORWARD FLIGHT. IT NOW RECEIVES A SUFFICIENT VOLUME OF FREE, UNDISTURBED AIR TO CREATE A NEW AERODYNAMIC ENVIRONMENT. LIFT IMPROVES NOTICEABLY. THE RESULTANT PITCH UP IS DUE TO DISSYMMETRY OF LIFT AND PHASE LAG.

RETREATING BLADE STALL  

A PHENOMENON RESULTING FROM THE RETREATING BLADE NOT PRODUCING ENOUGHT LIFT DUE TO SLOW RELATIVE WIND OR BURBLING DUE TO EXCESSIVE ANGLE OF ATTACK IN COMPENSATING FOR DISSYMMETRY OF LIFT.  THIS CAUSES A CHANGE IN RELATIVE WIND, WHICH CAUSES A STALL.  SINCE THE BLADE TIP MOVES DOWNWARD FASTER THAN ANY OTHER PORTION OF THE BLADE, THE CHANGE IN RELATIVE WIND, AND THUS THE STALL ORIGINATES AT THE BLADE TIP AND MOVES INBOARD. CRITICAL ANGLE OF ATTACK 15*-20*.

FACTORS:  HIGH GROSS WEIGHT, HIGH DENSITY ALTITUDE, TURBULENCE, HIGH “G” MANEUVERS, LOW ROTOR RPM.

SIGNS: ABNORMAL VIBRATION, PITCH UP, AND A ROLL TO THE STALLED BLADE SIDE.

CORRECTIVE ACTION: REDUCE POWER, REDUCE AIRSPEED, CHECK TRIM, REDUSE SEVERITY OF THE MANEUVER, INCREASE RPM. 

AIRFLOW IN FORWARD FLIGHT 

AIR FLOW OPPOSITE THE FLIGHT PATH OF THE AIRCRAFT.  THE VELOCITY OF THE FLOW OF AIR EQUALS THE FORWARD SPEED OF THE HELICOPTER.  BECAUSE THE BLADES OF THE HELICOPTER TURN IN A CIRCULAR PATTERN, THE VELOCITY OF THE AIRFLOW ACROSS A BLADE DEPENDS ON THE POSTION OF THE BLADE IN THE ROTOR DISK AT A GIVEN INSTANT, ITS ROTATIONAL VELOCITY, AND THE AIRSPEED OF THE HELICOPTER. THERE ARE FIVE AREAS ON THE BLADE TO BE CONCERNED ABOUT: 1) REVERSE FLOW 2) NEGATIVE STALL 3) NEGATIVE LIFT 4) POSITIVE LIFT 5) POSITIVE STALL.

TYPES OF DRAG

DRAG IS THE FORCE THAT RETARDS THE MOTION OF AN AIRCRAFT OR AIRFOIL THROUGH THE AIR.

1. INDUCED:  RESULT FROM THE PRODUCTION OF LIFT (1)  BLADE TIP VORTICES, (2) INDUCED FLOW- CAUSES LIFT AND TOTAL AERODYNAMIC FORCE TO TILT REWARD ON THE AIRFOIL

2. PARASITE:  DRAG FROM AIR MOVING OVER NON-LIFT PRODUCING SURFACES.

3. PROFILE:  THE EQUIVALENT OF PARASITE DRAG BUT ACTING UPON THE ROTOR BLADE ITSELF WHILE IT IS PRODUCING LIFT MOVING THROUGH THE AIR.

4. TOTAL:  THE SUM OF INDUCED, PARASITE AND PROFILE DRAG.

BONUS QUESTIONS: 

WHAT CAUSES THE NOSE HIGH ATTITUDE WHILE TAKING OFF?

1. DISSYMMETRY OF LIFT

2. PHASE LAG

WHAT ARE THE 3 WETLINE INSTRUMENTS?

1. TORQUE METER

2. TRANSMISSION PRESSURE

3. ENGINE OIL PRESSURE

LIST THE 5 TRANSIENTS IN CHAPTER 5

1. TQ:  100% - 110% 5 SECOND TRANSIENT

2. TOT:  810-843*C 6 SECOND TRANSIENT

3. N1:  105% - 106% 15 SECOND TRANSIENT

4. N2 ENGINE OVERSPEED:  15 SECONDS MAX (SEE CHART IN CHAPTER 5 FOR ALLOWABLE OVERSPEED LIMITS)

5. N2 ROTOR:  ROTOR DROOP LIMIT 95% NOT TO EXCEED 5 SECONDS

WHAT ARE THE “ CALL OUTS” DURING A LOW LEVEL AUTOROTATION?

NONE, BUT VISUALLY CHECK ROTOR AND N1

WHEN IS A HOVER POWER CHECK REQUIRED?

1. TEMP CHANGE OF +5*C, PA CHANGE OF +500’, AND WEIGHT CHANGE OF +100LBS

2. BEFORE A MAX PERFORMANCE TAKE OFF

3. BEFORE FIRST TAKE OFF FLIGHT OF MISSION

WHAT IS THE ONLY WARNING IN CHAPTER 2?

THE TH-67 DOES NOT HAVE A WIRE STRIKE PROTECTION SYSTEM.  THEREFORE, FLIGHT INTO AREAS THAT PRESENT A POSSIBILITY OF WIRE STRIKES REQUIRES EXTRA DILIGENCE IN PLANNING AND EXECUTION.

POWER LIMITATIONS. 
0%:

SHUTDOWN, MONITOR

12%:

<-18 C

13%:

-18C TO 7C

15%:

>7C

20%:

OIL PRESSURE ON THE RISE

25%:

BLADES TURNING

55%:

ENGINE OUT LIGHT (PLUS / MINUS 3% N1)

58%:

RELEASE STARTER (:45 OR :60 TEMP < 10C)

62-64%:
ENGINE STABLILZES AT IDLE

62-105%:
NORMAL OPERATION (GREEN)

65%:

DECEL CHECK NOT LESS THAN 2 SECONDS

70%:

MAIN GEN RESET THEN ON

<78%:
OIL PRESSURE MINIMUM 50 PSI

78-94%:
OIL PRESSURE MINIMUM 90 PSI

>94%:
OIL PRESSURE MINIMUM 115 PSI

105%
MAXIMUM (RED)

105-106%
TRANSIENT (MAXIMUM 15 SECONDS)

AIRSPEED LIMITATIONS.

5 TOUCHDOWN FOR AUTOS

       10-20                  TRANSVERSE FLOW EFFECT

       16-24                  ETL

40-70 AIRSPEED FOR HI Q% -LEFT FIXED PEDAL

50

MINIMUM FOR CONTINUED FLIGHT  

                            DURING LOSS OF T/R THRUST

52 MINIMUM RATE OF DESCENT AUTOROTATIONAL AIRSPEED

52-60
ENGINE RESTART

69 MAX GLIDE FOR AUTOROTATION

70 CLOSE RRWINDOWS W/FT DOORS OFF

80 VNE AT 85-100% TORQUE

87 VNE WITH AFT DOORS OFF

100 VNE FOR AUTOROTATIONS 

110 VNE WITH FORWARD DOORS OFF

122 VNE FROM MSL-3,000’ DA WHEN >#3,000 

         130                     VNE FROM MSL-3,000’DA WHEN <=#3,000                    

                                   







1. ENVIRONMENT AND RESULTS IN A SUDDEN UNCOMMANDED RIGHT YAW.


N1 SIDE ENGINE COMPARTMENT CHECKS

a. Main driveshaft aft coupling

b. Engine – condition, security of attachments, leaks

c. Engine mounts – condition and security

d. Throttle linkage - condition and security

e. Fuel control – leakage, pointer aligned w/ 30* (5/64 above)

f. Hoses and tubing – chafing, condition and security

g. Exhaust stack and clamp - condition and security

h. Engine cowling - condition and security
N2 SIDE ENGINE COMPARTMENT CHECKS

a. Condition, security and leakage

b. Engine mounts – condition and security

c. Exhaust stack and clamp - condition and security

d. Hoses and tubing – chafing, condition and security

e. Linear actuator and governor control linkage, condition and security

f. Engine anti-ice and linkage – condition and security

g. Tail rotor driveshaft – condition of splines, couplings and freedom of movement

h. Engine cowling - condition and security

…for the period they are used and for 4 weeks after use, unless used for nonpsychotropic reasons, i.e. vomiting or muscle spasms, then 72 hours.
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Vortex Ring State





Weathercock Stability
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