FORMATION GROUND EVALUATION

STUDY GUIDE

  I)  AFI 11-205 (Formation Flight Signals)  For all visual signals.  Don’t stare at your #2 aircraft.  Make the 

       signal, pause, then look to #2 to receive the head nod.  The head nod is the visual signal acknowledging receipt of the 

         visual signal.


A) Standard Signals


-  Attention in the Air

-  Rapid Shallow Rocking of Wings


-  Lead Change


-  Send to Route; Make pointing motion with hand then number of fingers 






   corresponding to aircraft to take lead (For T-37 training, this will always be 






   two fingers).  As #2 moves forward big head nod indicates transfer of lead


-  Echelon Turn


-  Fist with forefinger and little finger extended


-  Flaps Down


-  Hand flat, fingers forward with downward motion (behind head)


-  Fuel Check (OPS Check)
-  Close fist with thumb extended; perform drinking motion


-  Fuel Remaining

-  1-5 hand up, 6-9 hand horizontal, zero with closed fist.  Pull hand out of 






   view to change between 1,000 and 100 pound increments


-  Gear Down


-  Closed fist with thumb extended with downward motion (behind head)


-  Route (Loosen Formation)
-  Fishtail the aircraft.  Light back and forth pressure on the rudders


-  Pitchout


-  Closed fist with forefinger extended then make circular motion


-  Radio Freq Change

-  Tap helmet then hold up numbers corresponding to preset freq or all the 

   numbers of a manual freq; moving hand out of view between numbers


-  Takeoff


-  Here is the whole sequence:







--  #2 pulls into position







--  Lead looks at #2







--  #2 gives a head nod when ready for runup







--  Lead gives the runup signal (same as pitchout)







--  Not required, but #2 may give a head nod







--  After Lineup Check complete, Lead sets 98% and looks at #2







--  #2 gives a head nod indicating ready for takeoff







--  Lead places head back toward headrest then nods head forward 

     indicating brake release


-  Start Engines


-  Used if visual with each other during engine start (same as pitchout)


B) Distress Signals  Always use the radio if able prior to using visual signals in an emergency situation.

-  HEFOE


-  Hold up fist, followed by a number corresponding to the problem system







1.  Hydraulic







2.  Electrics







3.  Fuel







4.  Oxygen







5.  Engine






    If you ever forget which letter stands for what.  Look at the front cover of 

    your checklist.  The systems for Emergency Procedures are listed in the 

    HEFOE order.  Don’t use HEFOE signals if your radio is working


-  Radio Failure


-  Tap microphone or earphone of helmet then with a flat open hand move 

    your hand back and forth by your ear for receiver failure or move it up and 

    down in front of your face for transmitter failure


-  Ejection


-  Face Curtain Signal


-  Descend to Lower Altitude
-  Flat open hand starting at top of canopy and move it down and forward


-  Desire to Land


-  Same as Descent above except follow through with a roundout.


-  I must land Immediately

-  Closed fist with thumb extended pointing downward.  As a technique to not 

   confuse this with the Gear Down Signal, I will make this signal in front of 

   my head instead of behind.



-  I must land of your Wing
-  Pat shoulder with opposite hand.  Ex:  right hand, left shoulder

 II)  AFI 11-202 Vol 3


Standard Formation (see Terms)


-  Formation Flight:  More than one aircraft which operate together as a single aircraft with regard to navigation 

   and position reporting.  Separation between the aircraft is the responsibility of the Flight Lead and other 

   formation members.

-  Standard Formation:  Formation where wingman separation from lead is no more than 1 NM horizontally and 

   100 feet vertically.  Non-standard formation is anything outside these parameters is approved while operating in 

   the MOA.

III)  AETCM 3-3, Volume 2 (no three or four ship)


A)  Responsibilities as lead/wing


-  Lead:  Primarily Clearing and Planning



-- Collision Avoidance



-- Clear and Visually monitor wingman during critical phases of flight (rejoins, trail, etc)



-- Execute maneuvers with precision and skill


-  Wingman:  Maintain Position, Mutual Support, Formation Integrity



-- Always keep lead in sight



-- Keep up your SA so you can take the lead at any time



-- Monitor Lead for system malfunctions and configurations



-- Monitor Radios 



-- Collision Avoidance



-- Trust Lead and Follow Directions


B)  Collision avoidance


-  All Formation Members are responsible


-  As Lead, clear and visually monitor wingman


-  As Wingman, keep Lead in sight at all times


-  Recognize excessive overtake and breakout or overshoot as necessary


-  Maintain proper vertical and lateral separation


-  Maneuver in the safest direction to avoid collision.  DON’T DELAY DECISION TO BREAKOUT!


C)  Radio procedures


-  Minimize radio calls


-  Be Clear and Concise; Combine Radio calls when possible.  Ex:  “Ammo, Go Channel 8, OPS Check”


-  As Wingman, assume a 2-4 ship width route position for radio channel changes


-  The Flight Lead’s individual call sign will always be the ‘1” call sign:  Ex  Ammo 81, Oven 71



--  The Flight as a formation will also use the “1” designation regardless of who is lead at the time  



--  However, when the flight breaks up, the designated flight use the “1” designation and the other aircraft 

     uses the “2” designation.


D)  Visual signals


-  See the section above for visual signals.  Extra note:  As wingman, if you are unsure of the signal received, do 

   not nod your head; wait for lead to give the signal again.


E)  In-flight checks


-  Weather permitting, make in-flight checks in route position


-  As Wingman, accomplish one checklist item at a time, checking and adjusting position between each item


-  If in route during in-flight checks and a turn is required, Lead should call out the turn on the radio


F)  Definition of Joker/Bingo


-  Joker:  Pre-briefed fuel required to terminate and event and proceed with the planned mission


-  Bingo:  Pre-briefed fuel required to proceed to base of intended landing and land with appropriate fuel reserves


G)  Lost wingman procedures


-  All Cases:



-- Wingman:  Transition to Instruments and perform the appropriate lost wingman procedure, notify Lead



-- Lead:  Acknowledge Wingman’s Call, perform the appropriate procedure, and transmit ATTITUDE


-  Wings-Level:  Turn away using 15o bank for 15 seconds, roll out and resume course


-  Outside Turn:  Reverse direction of turn, using 15o bank for 15 seconds, roll out and continue straight ahead


-  Inside Turn:  Momentarily reduce power, tell Lead to roll out; maintain angle of bank until certain of separation


-  Instrument Approach:  Momentarily turn away from Lead, climb to FAF or GS intercept altitude


-  Missed Approach:  Momentarily turn away from Lead, climb to missed approach altitude + 500 feet


H)  Practice lost wingman


-  Take Your Time:



-- Lead:  “Ammo, go practice lost wingman”



-- Wingman:  “2”



-- Wingman:  Transition to Instruments, (take a seconds to analyze situation) then perform maneuver



-- Wingman:  “Ammo 2 is practice lost wingman”



-- Lead:  “Ammo Lead copies, (transmit attitude) [straight and level, 30o right bank, etc]  Altitude, 

    heading, and airspeed can also be transmitted to assist the wingman as a technique.


I)  Spatial disorientation


-  If Wingman experiences Spatial ‘D,’ inform Lead


-  Lead:  Transmit attitude, minimize maneuvering, attempt to acquire VMC conditions


J)  Wing/interval takeoff


-  Lineup:  Lead places Wing on upwind side if crosswind exceed 5 knots, if winds not a factor, inside of first turn.

-  Lineup:  Wing uses the fingertip line with 10 feet wingtip clearance


-  Runup:  Discussed in section above


-  Wing will stack level until gear and flaps are up


-  Interval takeoff:  Wing delays brake release by 10 seconds


-  Interval takeoff:  Lead will set 95% at 150 knots.  See Squadron Stds for airspeeds to fly on interval takeoffs


K)  Instrument trail departure


-  Used when weather and winds prevent wing takeoffs or interval takeoffs


-  Wingman will use no less than 20 seconds delay


-  Each aircraft will climb with 98% RPM and 180 knots unless briefed otherwise


-  Each aircraft will call out every 5,000 feet and will maintain 1,000 foot vertical separation until visual


L)  All maneuver parameters and procedures


-  Fingertip:  approximately 30 degrees back from lead with approximately 3 foot wingtip clearance


-  Crossunder:  No set parameters other than you will ensure nose-tail clearance.  Do Not pass Under Lead!


-  Echelon:  Variation of Fingertip.  You are still 30 degrees back, you are level with lead (bisect the fuselage with 

    the horizon) and the horizontal distance between you and lead allows for 3 foot wingtip clearance upon rollout.

-  Route:  Extension of Fingertip.  Two ship-widths to 500 feet and 30 degree line to line abreast.  On the inside of 

   a turn, descend only as necessary to keep lead in sight. On the outside of the turn use the same vertical references 

   as echelon.

-  Pitchout:  Approximately 60 degrees of bank for approximately 180 degrees of turn.  Level Turn pitchout is   

   desired but not mandatory.  Wingman will delay up to 5 seconds.

-  Close Trail:  One to Two ship-lengths behind lead and below lead’s jetwash


M)  Offset Trail



1) Position



-  45 degrees left and right of lead’s 6 o’clock; 300-500 feet back



2) Terms (Angle Off, Aspect Angle, Lead, Lag, Yo-Yos)



-  Angle Off:  The angular distance between Lead and Wing’s longitudinal axis



-  Aspect Angle:  The relative position of Wing to Lead’s Longitudinal axis.  Wingman’s heading or 

    longitudinal axis has no affect on Aspect Angle.

-  Lead Pursuit:  The path a wingman’s aircraft will follow if it flies to an imaginary point in front of lead.

-  Lag Pursuit:  The path a wingman’s aircraft will follow if it flies to an imaginary point behind lead.

-  Closure:  The rate of movement the wingman has in relation to lead.  Airspeed and pursuit curves affect 

    closure

-  LOS Rate (Line of Sight)  The rate of movement of an object along the canopy

-  High Yo-Yo:  Reposition Maneuver:  Uses pure or lag pursuit above lead’s plane of motion.  Decreases 

    closure, decreases aspect angle, allows for turning room above lead’s plane of motion

-  Low Yo-Yo:  Reposition Maneuver:  Uses lead pursuit below lead’s plane of motion.  Increases 

    closure, increases aspect angle.



3) Maneuvering



-  Lead:  180-200 KIAS – “Ammo, go offset trail”



-  Wing:  “2”



-  Lead:  Turn away from Wing using a 2-3 G Pull (4 Gs if in conjunction with G-X)



-  Wing:  Delay 5-8 seconds then turn to roll out behind lead with 1,000 – 1,500 feet spacing



-  Lead:  Set 90-95% power after separation is ensured



-  Lead:  “Ammo Lead’s Ready” (Ammo 1’s Ready)



-  Wing:  “Ammo 2’s Ready)



-  Lead:  Start the duck turn; 60 degrees of bank level turn approximately 200 Knots



-  Wing:  Use Yo-Yo maneuvers and combinations of lead, lag and pure pursuit to maneuver into the 

    offset trail position.  When in position, call “Ammo 2’s in”



-  Lead:  Begin maneuvering



-  Wing:  Analyze closure and position and maneuver as necessary to maintain position


N)  Overshoot


-  Turning Rejoin:  Stay low enough to keep lead in sight and use lag pursuit to move outside of the turn with at 

    least two ship lengths of nose tail clearance.  Do not go forward or higher than Lead.  Momentarily stabilize on 

    the outside of the turn then move back to the inside using two ship lengths again.


-  Straight Ahead Rejoin:  Use Idle and Boards.  If you go out in front of Lead, your overshoot now turns into a 

    breakout


O)  Breakout


-  HITS:


     -- Hazard


     -- In Front of or Under Lead


     -- Told to Breakout (Directed)


     -- Sight (visual contact with lead is lost leading to loss of SA)


P)  Knock-it-off


-  10 Reasons to Knock-it-off


     -- Area (Formation is about to go out of the area)


     -- Aircraft (Another aircraft has entered your area and could be a factor to your formation)


     -- Altitude (a minimum altitude or cloud clearance is about to be busted)


     -- Awareness (Situational Awareness is Lost)  Not to be confused with normal Student Loss of SA!!


     -- Radio (radio failure)


     -- Rocks Wings (Any aircraft rocks its wings)


     -- Dangerous (dangerous situation is developing)


     -- Desired Learning objectives have been met


     -- Over – G


     -- Fuel (Any aircraft reaches Joker fuel)


Q)  Lost sight procedures


-  Lost Sight Procedures are required when sufficient spacing already exists.  If spacing does not exist, breakout or 

    lost wingman procedures would be used.

-  If Wing looses sight of Lead,  “Ammo 2 is blind, 9,000”

-  Make sure as Wingman you give your altitude with the blind call so that Lead can be directive in ensuring 

    altitude separation.

-  If Lead has Wing in sight, be directive in giving your position from Wing so they may get you visual

-  Bottom Line:  Wing be INFORMATIVE, Lead be DIRECTIVE


R)  Position change


-  Visual Signals for position change are listed above


-  Position change can be done with either visual signals or over the radio


-  Don’t forget to swap the transponder responsibilities


-  As the new Lead, don’t keep staring at the other aircraft.  You are now responsible for clearing and planning


S)  Approach / Penetrations


-  Put your Wingman upwind for formation landings


-  All turns away from the wingman in the VFR pattern will be echelon


-  Limit power settings to a minimum of 75% for Lead (speed brake can be used)


-  Configuration for formation approaches is gear, full flaps, landing lights, speed brake, 110 knots


-  Formation up Initial: Lead: do not reduce power until break has been initiated. Wing wait 5 seconds then break

 IV)  AFI 11-2T-37 Vol 3 (Formation Restrictions)


A)  Wing takeoff and approaches


-  Takeoff:  We need circling minimums (500 foot ceiling, 1 mile visibility  here at Laughlin)


-  Approaches:  500 foot ceiling and 1 ½  miles visibility


-  No wing takeoffs with standing water, ice or snow on runway


-  We need a 150 foot wide runway for wing takeoff and landing


B)  Interval takeoff


-  We need a ceiling of 1500 feet and visibility of 3 miles


C)  Crosswind limits


-  13 knots is the crosswind limit for formation takeoff and landing


-  No wing takeoffs with standing water, ice or snow on runway


D)  Low approaches 


-  Initiate Formation low approaches no lower than 100 feet AGL  


E)  Airspeed and position parameters for fingertip, route, echelon, trail, etc.


-  Fingertip:  As Lead; approximately 90 degrees bank, 2-3 Gs and minimum of 120 knots.


-  Route/Echelon:  As lead; approximately 60 degrees bank


-  Close Trail:  As Lead;  approximately 90 degrees bank, 2-3 Gs, minimum 120 knots, lazy 8 type maneuvers


-  Offset Trail:  
-- As Lead;  modified lazy 8 type maneuvers, approximately 120 degrees bank max, no abrupt 

    turn reversals.

  


-- As Wing; minimum of 300 feet from lead, don’t go forward of 3/9 line, don’t stagnate in the 6 

    o’clock position

-- G-X must be done prior to OT


F)  Practice lost wingman


-  Day, VMC and above 5,000 feet AGL


G)  Solo


-  No left turning rejoins as solo lead


-  No actual or simulated wing approaches or landings


-  No close trail as solo wingman


-  No fingertip during channel changes or inflight checks

  V)  Local Area Procedures (LAFBI 11-201, Volumes 1 & 2)


-  Know your Squadron Formation Standards Cold!!

 VI)  Emergency Procedures (VFR or IFR)


A)  Boldface situation


B)  Takeoff EP


C)  Electrical failure


D)  Structural damage


E)  Physiological incident


F)  Hydraulic failure


G)  NORDO with an EP (HEFOE)

