· T-38 FORMATION STUDY GUIDE
Taxi:

· Minimum taxi interval is 150' staggered or 300' in trail (taxiway lights are 75 feet apart, so use these for distance).  Spacing may be reduced when holding short or taking the active runway.   (11-2T-AT-38 3.3.1)

Formation lineup:

· Place the wingman upwind with more than 5 knots of crosswind (MCMAN 11-238 7.5.1)

· For solos, use a minimum of 50 foot wingtip spacing for engine runup and takeoff (includes IPs) (FCIF 99-02-06 I)

· Each aircraft lines up center wheel on the first tar strip of their side  (Squadron Standards)

Wing Takeoff:

· Use single-ship TOLD when calculating formation takeoff data (FCIF 99-02-06 I)

· Crewmember not in control of the aircraft will guard the brakes and be ready to assume control of the brakes in the event of rudder pedal rod end failure (FCIF 99-02-06 E)

· As lead, don’t adjust power once it is established unless requested (MCM 11-238 7.5.3.1.1)

· If overrunning lead after a power increase, advance throttles to MAX and perform a separate takeoff (MCM 11-238 7.5.3.3.2)

· Restrictions - (112T-AT-38 3.7)

· Dry – No standing water, ice, slush, or snow on runway

· Winds - Crosswind cannot exceed 15 knots

· Weather - Must be at least 500 / 1.5 or PWC, whichever is higher (CAFB Sup 10.4.4.1)

· Width - Runway width cannot be less than 150'

· Length - No formation takeoffs when CFL is within 1000' of runway length (Local: FTO must be off center runway when CFL >6000ft unless SOF approves FTOs for 13L/31R)

· TOR – Takeoff roll cannot exceed 70% of runway length (112T-AT-38 3.6.3)

· Two aircraft max per element
· Maintenance – Aircraft being ferried from contractor or AFLC facilities

Interval Takeoff:  (MCMAN 11-238  7.5.4)
· Minimum of 10 seconds between aircraft/elements

· Rejoin to the #2 position (left, or inside turn)

· Lead comes out of afterburner at 220, wing comes out with 30-50 knots overtake (330-350)

· Lead sets reduced power setting (550 EGT vs 600) and will not enter IMC until rejoin is complete

· Weather criteria for VFR join up under a ceiling is 1500/3 (112T-AT-38 3.8.1)

· After releasing brakes, single ship aircraft steer towards the center of the runway (112AT-38 3.7.4.1)

Instrument Trail Departure:  (MCMAN 11-238 7.5.5)
· Minimum of 20 seconds spacing

· Maximum 30 degrees bank for all turns

· Minimum altitude seperation of 1000', or 500' if MSA cannot be complied with

· Each aircraft climb at 300 KIAS and 600 EGT

· Lead aircraft will call passing multiples of 5000 feet and when initiating all turns

Lead responsibilities:

Clear

Monitor the wingman

Plan for the formation

Ensure separation if sight is lost

· Wingman Responsibilities: MARS FAIP
· M - Monitor lead

F- Follow lead

· A - Avoid collision
A - Be ready to Assume the lead

· R - Radio monitoring
I - Maintain formation Integrity

· S- Keep lead in Sight
P - Maintain Position

· Approach and landing

· Stack Level (MCMAN 11-238 7.19.3.1)

· 10 feet spacing, level to slightly high, gear doors lined up

· Stack level when reaching VMC or starting down glidepath, whichever occurs later


· No touch and go's (FCIF 99-02-06 P6)

Restrictions - (112T-AT-38 3.30)

· Day - Cannot do a formation landing at night (FCIF 99-02-06 T5)

· Dual - No solo students (112T-AT-38 7.12.15)

· Dry - Runway must be dry

· Winds - Crosswind may not exceed 15 knots

· Weather  - must be at least 500/1 ½ or pilot weather category, whichever is higher

· Width - Runway width must be at least 150'

· Must be similarly configured

· No landing with hung ordnance

· Low approach to 100' agl  (112T-AT-38  3.27.1.2)  300 with a solo (112T-AT-38 7.12.2) 300 for a chase ship in an emergency unless safety or circumstances dictate otherwise.

· Drag procedures:  (CAFBI 11-201 V III)

· The lead aircraft will request the drag procedure upon initial call to ATC. Accomplish the drag and approach in Day VMC conditions Once established on final

· The lead aircraft slows to 230 KIAS.  At 11 DME call 'CALL SIGN DRAG'.

· Wingmen will confirm below 240 KIAS, then configure, slow to final approach speed, and squawk 0400.

· Lead will maintain 230 KIAS until 1 NM prior to the final approach fix, then configure, and slow to 180 KIAS.  Maintain 180 KIAS until 3 DME, then slow to final approach speed.

· The flight is considered a standard formation throughout the drag procedure.  Each aircraft will confirm and call gear down at the FAF.

· If landing clearance is canceled, both aircraft fly runway heading until turning crosswind or, if under IMC procedures, lead climbs to 4000 MSL and the wingman climbs to 3000 MSL following standard climbout instructions until separate clearances are obtained.

Fingertip

· Maintain approximately 200-400 KIAS (MCMAN 11-238 7.6.1.2.1)

· Ref - Head abeam slab bolt looking down leading edge, 3 feet wingtip clearance (MCMAN 11-238 7.6.1.1)

Route  (MCMAN 11-238 7.6.2)

· Extension of fingertip to 500 feet

· No further forward than line abreast, no further aft than the fingertip line, stack level when wings level

· Inside turn - Stack below lead only as necessary to keep lead in sight

· Outside turn - Same references as echelon
Close Trail (MCMAN 7.12)

· Enter from fingertip, echelon or route
· One to two ship lengths behind lead and just below his jet wash.  For vertical reference, ensure that there is a space between the forward edge of lead’s horizontal tail and the trailing edge of lead’s wing.  At one ship length, the tips of lead’s horizontal tail will line up with the outer 2/3 of his ailerons.  At two ship lengths, the tips line up with the mid point of the ailerons.
Night

Night rejoins are prohibited (112T-AT-38 3.20.3)

· Maximum aircraft in a night formation is two.  If a 3 or 4 ship takes off prior to darkness, they may remain together until the flight lead directs a split up. (FCIF 99-02-06 S)

· Brake release and gear retraction will be called on the radio (112T-AT-38 3.20.2)

· Tactical 

· Flown at 4000-6000’ lateral spacing, 0-10 degrees aft, 1500 feet low to 1500 feet high  (MCMAN 11-238 7.37.1.2)

· Wingmen will maneuever relative to flight lead and are responsible for deconfliction unless:  (112T-AT-38 3.10.3.2)  *Maneuvering places the leader in the wingman's "blind" cone or forces wing's attention from lead

          *Wingman is padlocked on a bandit 

  
          *Wingman calls blind

Responsibility transfers back to wing once he acknowledges a visual on lead

· Contract - Mil power, 350 KIAS, turn to light tickle or 4 Gs, whichever occurs first

· For 90 turns into wingman, wing will turn when he sees a rapid LOS, approximately 45 degrees.  For 45 turns, the delaying aircraft begins to turn when the lead aircraft rolls out or when he crosses your 6o’clock  (MCMAN 11-238 7.38)

· Do not fly cross turns or hook turns into wingman comm out

TERMS (MCMAN 11-238  7.13.3)

· ASPECT ANGLE - Angle from wingman’s relative position to lead measured from lead’s 6 o’clock position.

· ANGLE-OFF (HCA) - Heading difference between the two aircraft.

· LEAD PURSUIT - Decreases angle off, increases aspect angle, increases closure

· LAG PURSUIT - Decreases aspect angle, increases angle off, decreases closure

· PURE PURSUIT - Aspect and angle off remain the same, rate of closure is less than lead pursuit

Fluid maneuvering (MCM 11-238 7.14)

Starting parameters

· 15 to 17,000 MSL      - 400 +/- 10 KIAS

· Floor is 1,000 feet above bottom of local MOA and 2,000 feet above clouds

· Need 5 miles vis and a discernible horizon.  Remain clear of clouds 2000' vertically and 1 NM horizontally

Wingman restrictions

· Mil power or less

· Stack level with lead no later than the "go fighting wing" call

Lead restrictions

· No turn reversals after the "go fighting wing" call

· Do not increase G to force an overshoot when wing is stabilized within 2000'

· Level 2: 2-4 G's, 250-400 knots, 550 EGT, level to slightly descending turn

· Level 3: 2-4 G's, 250-400 knots, 550 EGT, slight climb/descent (max bank 120 degrees)

Fighting wing  (MCM 11-238 7.16.2)

· Maintain 30-45 degrees of aspect at a distance of 1000-1500 feet

· At 1500 feet you will be able to see the figure eight design of the tail pipes but probably not be able to distinguish two separate engines

· At 1000 feet, you should be able to discern two separate tail pipes and be able to see, but not read, the tail numbers

· After signaling for a rejoin, lead cannot reduce power until the wingman is in sight or acknowledges the rejoin (MCMAN 11-238 7.15.4)

Chase Position

· 30 to 60 degree cone, nose/tail clearance to 1000 feet to effectively clear/provide assistance (112T-AT-38 3.11)

· Do not stack below lead below 1000' AGL (112T-AT-38 3.11)

· Minimum low approach altitude is 300' AGL unless safety or circumstances dictate otherwise (112T-AT-38 3.27.1.3)

Lead change  (112T-AT-38 3.9.6/4.7)

· Minimum altitude 500' AGL, 1000' over water

· Minimum altitude in IMC or night is 1500' AGL unless on radar downwind

· Lead changes will not be initiated with the wingman further aft than fingertip or route position; in tactical no greater than 30 degrees back from line abreast

Knock-it-off criteria    ACURA NORDO BINGO DRAW   
(MCM 11-238  7.2.6.3)

· A - Area boundaries being approached

· C - Cloud minimum clearances approaching

· U - Unauthorized flight enters the area

· R - Rocking of wings

· A - Awareness (Situational) is lost

· NORDO - Radio failure is recognized

· BINGO - Bingo or min fuel is reached

· D - Dangerous situation is developing

· R - Range (minimum) is approached

· A - Altitude minimums being approached

· W - Weather is below minimums
· If given a KIO, acknowledge the call and cease maneuvering, adhere to deconfliction responsibilities until separation is assured, then direct a rejoin.

General 

· Maximum flight size in IMC is four aircraft (112T-AT-38 3.9.2)

· Rolling maneuvers to maintain or regain position will not be conducted below 5000' AGL (112T-AT-38 3.9.2)

· When both aircraft are blind, lead will ensure a minimum of 500' separation (112T-AT-38 3.10.2.2)

· If flying other than close or route formation when a radio failure occurs, the NORDO aircraft should attempt to rejoin no closer than 500' on another flight member.  NORDO aircraft are responsible for deconfliction until acknowledged by a wing rock signifying clearance to rejoin (112T-AT-38 7.5.1.2)

· Wingmen do not have to be sent to route for checks (MCMAN 11-238 7.2.9.1)

· For crossunders, cross behind lead with at least nose-tail separation

· On initial, delay five seconds after lead pitches out (MCMAN 11-238 7.18.2)

· During a turning rejoin to #3, pass at least two ship lengths behind lead (MCMAN 11-238 7.8.2.7.3)

· Pitchouts/rejoins and tactical maneuvering require two adjacent contact sectors (CAFBI 11-201 3.1)

· Wingmen may raise or lower speedbrakes at any time to maintain position (MCMAN 11-238 7.17)

· Maintain at least 50 feet of vertical separation until the rejoin is complete (MCMAN 7.8.2.2)

When to breakout  (MCMAN 11-238 7.10)

S - Lost sight

H - Hazard to the formation

I - In front of lead or under lead

T - When told to

Lost wingman procedures

· Lost wingman can only be practiced day, dual, in VMC above 5000’ agl (112T-AT-38 7.12.1.4/7.7)

· For all lost wingman procedures, transition to instruments, execute the applicable procedures, inform lead.

· Wings level: Turn away using 15 degrees of bank, resume heading and obtain separate clearance

· Outside turn: Reverse the direction of turn 15 degrees for 15 seconds.  Ensure separation and obtain separate clearance.

· Inside turn: Momentarily reduce power to ensure separation and inform lead to roll out.  Maintain bank to ensure lateral separation and obtain a separate clearance.

· Final approach: Momentarily turn away to ensure separation, commence the published missed approach procedure and obtain a separate clearance.

· Missed approach: Momentarily turn away to ensure separation, continue the missed approach while climbing 500’ above missed approach altitude and get a separate clearance.

