DISCUSS
CRM and interaircraft communication

Lead PAC performs area check-in for formation

Wingman PAC initiates all maneuvers

Lead PAC rogers all maneuvers

Lead PNAC ensures safe navigation for the flight

Wing PAC ensures proper separation from Lead.

FREQ CHANGES:

There are two basic ways to accomplish a frequency change. These are:

1) 
Positive Control. This method ensures the flight leader that each aircrew member hears and acknowledges all calls and frequency switches.

Example:

Lead
"(Aircraft call sign) Check in UHF."

Flight 
"Two","Three","Four"

Lead
"(Aircraft call sign) switch button 3”
Flight 
"Two,""Three,""Four"

Lead
"South Ground, (aircraft call sign) . . . departure call."

2) 
Automatic Switch. This method depends on each aircrew member taking detailed notes in the brief and listening intently on the radios. During frequency changes and the passing of information, the flight leader assumes that each aircraft is up the correct frequency and is listening.

Example:

Lead 
"Ground, (Aircraft call sign), taxi"

Ground 
"Roger, (Aircraft call sign), you're cleared to taxi."

Lead 
"(Aircraft call sign), Roger"

(All aircraft switch to tower frequency at pre-briefed time/location)

Lead 
"Tower, (Aircraft call sign) takeoff"
Relative motion and radius of turn relationship

Formation flying is nothing more than controlling the relative motion between aircraft.  To maintain a fixed position, the relative motion must be stopped.  Lead is considered fixed, and any movement between aircraft is considered as movement of Wing in relation to Lead.

Radius of turn:  

When Wing has a larger AOB than Lead, Wing will gain on lead (ie distance between Lead and Wing decreases)

When Wing has a smaller AOB than Lead, Wing will fall back (ie distance between Lead and Wing increases) 

Lead and wing aircraft responsibilities and considerations

Section Leader: responsible for all actions of flight whether in the Lead or Wing postion.

Lead: clear the flight, maintain flight in working area, make external calls, provide stable platform for wing.
Wing:  maintain good position (be where you are supposed to be), call for maneuvers using brevity codes.

Cruise position, cruise maneuvers and brevity codes

Cruise position

About:

Primarily used when en-route when maneuverability and navigation by all aircraft are the primary considerations.

Wing maintains position through radius of turn with minimal power adjustments.

This allows Wing to approximately match Lead’s fuel consumption, enabling both aircraft to arrive at the operating area with enough fuel.

For training purposes it shall be flown at 80KIAS when maneuvering and 100KIAS when transiting to and from area.

Description:

30 ° bearing with 10ft step up at 3 rotor diameters distance.

Near skid heel with far skid toe

Rotor hub just below horizon

100’ of separation when you can just read the BuNo

Responsibilities:

Lead: provide a stable platform; power setting remain as near as constant


Lead: ensure flight is clear at all times


Wing: remain in position and respond quickly to avoid large power applications.
Cruise maneuvers:
Section Takeoff:

About:

Power available, wind direction and velocity, and terrain features should all be considered in determining positioning for takeoff.

Description:

“South Whiting Clearance Delivery, Factoryhand 123, flight of two, request clearance, VFR to the east, wingman’s side number 321, 2+00 hours, 2 souls each aircraft.”

“South Whiting Ground, Factoryhand 123 and flight, taxi with clearance from spots Alpha 3 and Charlie 12, with information Echo.”

“South Whiting Tower, Factoryhand 123 and flight, number 1 holding short spot 1 for Able departure.”
Know where each other are on parking ramp.

After join up, taxi in trail to hold short
Lead obtains clearance for takeoff from tower and positions on runway centerline.

Wing follows Lead onto runway and assumes cruise position on upwind side.

Clearing turn: each aircraft turns 45 ° into each other. Inboard pilots clear outside while outboard pilots clear inside (gauges etc)

Ready signal is given (thumbs up and searchlight on)

Lead commences normal transition to forward flight.

Wing maintains cruise throughout takeoff and must be there before maneuvers.

Responsibilities:

Lead PAC makes all radio calls for formation.
Lead PNAC/Wing PNAC gives signal.
Crossover: CO: Charlie Oscar
About:

Teaches wing control of relative motion while safely maneuvering about Lead.
In a tactical situation, wing crosses at will.  In training, will be announced.

Description:

Wing shall increase step up to 20’ (far skid toe touching bottom of fuselage)
Start slide to cross Lead’s tail.  (Upper anti-coll light through main tranny)

Reduce power, realign heading, stabilize, drop down to new position.

Responsibilities:

Lead: clears the flight and maintains constant heading, alt, and A/S
Wing: calls for maneuver.
Cruise Turns: CT: Charlie Tango
About:

Radius of turn maneuver enabling the pilot to practice maintaining cruise position while in a turn without adjusting power.

Airspeed of approximately 80KIAS and 1000’AGL with 10 or 20 ° AOB

Lead smoothly rolls to the desired angle of bank in either direction.

Initial airspeed may dissipate during the turn to a minimum of 60KIAS

Lead continues for a series of turns and reversals in the opposite direction.

Description:

Lead initially turns using 10 ° AOB for 180 °.

Lead then reverses turn in the opposite direction and uses 20 ° AOB until wing calls for reversal.

Wing shall attempt to stay in cruise position relying on radius of turn and constant power.  To increase distance… less AOB, To decrease distance… more AOB.

Wing shall do this by sliding to outside of turn on 30 ° bearing line.  As distance starts to increase, slide back to inside of turn on 30 ° bearing line.  As distance starts to decrease, slide back to outside of turn.  RINSE AND REPEAT.
Responsibilities:

Lead: clears the flight and maintain altitude, power setting and angle of bank.

Wing: calls for maneuver.
Cruise Climbs and Descents: CD: Charlie Delta
About:

Enable formation flight to climb and descend together in flight.

Climb or Descend at a power setting which yields 500 fpm and 80KIAS

Description:

Lead smoothly adjusts power for a climb/descent rate of 500fpm and 80kts and rolls into a shallow turn (10 to 15 ° AOB).

Lead should reverse turn at least once during climb and descent.

Climb or Descend for at least 500’ of altitude change, after which Lead will stabilize momentarily, then transition to a climb or descent back to starting altitude.

Wing remains in cruise position during the climb and descent.  Wing should attempt to climb on the inside and descend on the outside of lead. 

Responsibilities:

Lead: clears the flight.

Wing: calls for maneuver.
Breakup and Rendezvous: BR: Bravo Romeo
About:

Running rendezvous and carrier rendezvous.  We do carrier rendezvous.

Rendezvous gives aircraft the ability to join after takeoff.

Done from cruise formation on a cardinal heading.

Description:

Lead shall break away from Wing using 30 ° AOB.

Maintain this AOB, altitude, and airspeed for 180 ° of turn.

Wing breaks in the same direction of turn after Lead passes through a 45 ° bearing line oriented from Wing’s nose.
Once all aircraft have completed the level 180 ° turn, the formation will be in an extended trail position of about 800 to 1000 feet of separation.

Wing shall keep Lead on the horizon.

When established in position and ready to commence rendezvous, Wing shall state the flight’s call sign and key the UHF twice.

Lead’s turn may be in either direction.  (be aware of sun’s location)

Lead will flash to 20 ° AOB momentarily then stabilize at 10 ° AOB for 180 ° of turn while maintaining altitude ant 80KIAS.

Wing turns inside Lead’s radius of turn to effect join-up.

Establish on Lead’s 45 ° bearing using AOB keeping Lead on the horizon.

Slide back to 30 ° bearing line at three-rotor diameters and establish in cruise position inside the turn.

Responsibilities:

Lead: clears the flight.

Wing: calls for the maneuver.
Overrun: OR: Oscar Romeo
About:

Enables formation to maneuver to a safe position when a dangerous closure rate is recognized during turns or join-up.  Allows Wing to clear Lead.

Description:

Wing increases step-up to 20’ and levels the wing enabling Wing to slide to outside of Lead’s turn.

Wing may regain cruise after safe separation from Lead is attained keeping Lead in sight at all times.

After Wing has completed maneuver, Wing shall announce, “Oscar Romeo” on UHF.

Responsibilities:

Wing: must recognize closure rate and not hesitate to initiate an overrun.
Lead Change: LD: Lima Delta
About:

Enables the flight to exchange Lead.

All lead changes shall be accomplished with positive two-way radio comms (except as briefed in lost comms section)

Executed from level flight cruise position at 80KIAS.

Pilots on the inboard side of section shall be at the controls.

Description:

Wing shall increase lateral separation, move abeam original Lead and transmit, “(Aircraft call sign) in position for lead change.”

When both pilots in visual contact, original Lead will transmit, “(Aircraft call sign), you have the lead.”

Original Wing replies, “Roger, (Aircraft call sign) has the Lead.”

From this point the original Lead becomes Wing and shall effect a slow drift aft to the 30 ° bearing line while maintaining lateral separation.

The original Wing is now Lead and maintains constant heading, altitude, and airspeed.

On deck is the same procedures:  original Wing takes safe lateral separation, taxies abeam Lead, makes same radio calls as before, but then continues to taxi far enough ahead to place Wing on the 30 ° bearing line.

Responsibilities:

Lead: clear the flight and maintain constant airspeed and altitude.

Wing: call for maneuver.
Section Landings:

About:

Enables formation flight to land in formation

Pattern alt and A/S of 500ft AGL and 70KIAS with Wing in cruise position terminating in a hover followed by a vertical landing.

Description:

Lead shall use normal approach procedures to allow sufficient straightaway and shallow glideslope so that Wing need not make rapid power or nose attitude changes.

Wing makes expedition power and attitude adjustments to maintain solid cruise position until reaching short final.

Wing will use procedures used during CD and CT to maintain position and plan to land on the upwind side of Lead.

At 100’ on short final, Wing will divide scan evenly between Lead and landing lane controlling the closure rate to the landing zone.
Responsibilities:

Lead: use normal approach procedures to allow sufficient straightaway and shallow glideslope.

Wing: make expedition power and attitude adjustments to maintain position.

Brevity Codes:
BR
Breakup and rendezvous
OR
Overrun

CO
Crossover


HS
High speed approach

CT
Cruise turns


PTR
Proceed to route

CD
Climbs and descents

RTB
Return to base

LD
Lead change


CC
Combat cruise

TL
Takeoffs and landings

PF
Parade formation

BO
Breaking off

Overtorque

Climb on the inside of Lead during CT because it takes less power and will help avoid overtorque.
Formation course rules

DEMONSTRATE

Section parade

About:

Employed when there is a requirement for aircraft to fly a fixed bearing off Lead in close proximity and maximum maneuverability is not essential.

Most frequently used during arrival at or departures from ships and airfields, during flight demonstrations and flights using night vision goggles.

Description:

Flown using fixed bearing, lateral distance, and step-up.

45 ° bearing line, 10 feet step-up, one rotor diameter

Far skid toe with near skid aft cross tube, Lead’s rotor hub below horizon.

Wing shall rotate about Lead’s axis for turns into Wing.

Wing shall rotate about his own axis in turns from Wing.

Responsibilities:

This is an instructor introduced item ONLY!

Parade break at homefield

About:
Enables formation flight to separate and gain interval for approach and landing

Description:

Section will be in parade formation at the pre-briefed A/S.

Lead will check Wing in correct position prior to executing break.

Lead will break away from Wing.  Wing will break when Lead reaches 45 ° relative bearing line.

Responsibilities:

This is an instructor introduced item ONLY!

Section waveoff

About:
Allows either aircraft individually or both aircraft collectively to discontinue an approach and transition to normal climb.

Three conditions:

1. When someone external to the section makes the waveoff call, Lead will make the internal and external calls.  Both aircraft will waveoff.

2. Someone internal to the section may call for a section waveoff by calling “Mud flight waveoff.” Both aircraft will waveoff and Lead will make the external call.

3. If Wing waves off, Wing will make one call using his own side number:  “Factoryhand 110 waving off, left/right side.”

Description:

Ensure twist grip is full open
Increase collective to establish rate of climb.  Maintain balanced flight.

If waveoff is called for the section, maintain cruise position relative to lead and execute climb out from field.  If waveoff is being executed as a single ship, maintain safe lateral separation from the other aircraft and execute climb out.

Responsibilities:

PAC or PNAC initiates waveoff using appropriate procedures if uncomfortable.
PNAC calls waveoff if glideslope becomes excessive or rate of descent exceeds 800FPM at A/S less than 40kts.
DEMONSTRATE/INTRODUCE

NATOPS/conduct of flight brief

See Brim gouge sheets for NATOPS/conduct of flight brief stuff.
Section takeoffs

Section landings

Section cruise

Cruise turns

Cruise climbs and descents

Crossover

Breakup and rendezvous

Overrun

Lead change
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