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PA34-200   MULTI-ENGINE  MANUEVERS  GUIDE
The following outlines 1World Aero’s training procedures and the major standards set forth for each principle maneuver in the multi-engine commercial instrument test standards.    Specified power settings and trim inputs should serve as general guidelines for operation of the Seneca I in average light wind conditions.
AREA IV - Takeoffs, Landings, and Go Arounds
NORMAL APPROACH AND LANDING

Downwind – 20”mp  

Abeam departure numbers prelanding check complete.

Midfield Downwind (-150mph)  Gear DOWN & confirmed

 “Three Green, No red, One in the Mirror, Gear is checked”

Abeam arrival numbers 15”mp and 1st flaps   

Pitch for Blueline.

Base-   Turn to base.  Roll out and set 2nd flaps.  Pitch for Blueline

“Three Green, No red, One in the Mirror, Gear is REchecked”

Final - 
Rolled out final, set 3rd flaps.

“Three Green, No red, One in the Mirror, Gear is TRIPLEchecked. Clear to land”

Pitch to stabilize on short final at Blueline -5.

Round Out-

Ease power and trim up one shot at start of roundout/top of trees/1wingspan


Halfway down, walk power to flight idle and provide backpressure to maintain same pitch attitude.

Flare -  (At bottom of round out/at height of the bushes) Trim up one shot

Touching down -


Close the throttle to complete idle


Maintain full elevator back pressure during roll out for aerodynamic 


braking.

(In theory make small inputs throughout the approach and give the airplane time to react.  The Seneca is a relatively heavy airplane compared to most light pistons and feels ponderous and reacts accordingly.  The airplane gets clumsy at low speed, hence beginners should land with a slight amount of power.  The airplane will run out of back elevator authority if flared high and slowed down too early.  Such situation will need a comparatively large power application and corresponding backpressure to save the landing.  It is thus a difficult airplane to land in a classic stall attitude and should be landed in a shallow flare with slight power remaining.  Like any airplane however, too much power will cause the Seneca to float.)

SHORT AND SOFT FIELD TAKE OFF’S AND LANDINGS

SHORT FIELD APPROACH

Standards: 

Private = Short Field App Speed +10-5 kts + gust factor.  Touch down within 200ft of target.

Commercial = Short Field App Speed +-5 kts + gust factor.  Touch down within 100ft of target

Description:


Downwind – 20”mp  

Abeam departure numbers (-150mph)  Gear DOWN & confirmed, 1st flaps

Abeam arrival numbers 15”mp and 2nd flaps (-140mph)  

Pitch for Blueline.


Base-   Turn to base.
Roll out and set 3rd flaps.



Pitch for Blueline -5


Final - Turn to final, providing gentle down pressure for extra stability in the turn



Rolled out final, pitch to stabilize on short final at Blueline -10.



Powering for altitude on a steep descent angle

Round Out-

Just before obstacle, trim up one shot

Over obstacle, walk power to flight idle, allow aircraft to descend with slight pitch down increase

At bottom of round out, trim back one shot 

Flare -  Entering flare close throttle, and trim up one shot

Touching down -



Announce “Max Brakes, and Flaps Retracted”



Maintain full elevator back pressure during roll out for aerodynamic 


braking.

(Because you are landing on a short field you may by definition run off the runway if you experience unwanted floating during the flare.  Consequently a powered approach is utilized with increased relative drag.  The airplane will be slowed down earlier than in the normal approach and flap applications will be complete by the early final.  This deceleration is done to allow time for the pilot to get stabilized at the lower approach speed where the aircraft’s ponderous tendencies are most apparent.

In order to minimize floating you will need to land with full idle power.  You will thus need to add extra trim as specified above to land closer to full stall attitude.  You must also be ready to apply a burst of power to save your landing if you realize you are bottoming out of a stalled flare.)

SHORT FIELD TAKEOFF
Standards:

Private = VX +10-5kts to obstacle or to 50ft AGL, Vy +10-5kts beyond obstacle

Commercial = VX+-5kts to obstacle or to 50ft AGL, VY +- 5kts beyond obstacle

Description:

Flaps retracted

Back taxi all available runway but keep propeller arc over runway asphalt at all times.  Minimize exposure of wingtips beyond runway edge as much as possible for obstacle avoidance.


Hold brakes as gradually apply full power (4 to 6 seconds to increase power)


Confirm Greens:  RPM +2600 RPM, MP + 25”, Fuel Flow 18GPH


Brake release


Rotate @ VMC


Pitch and Climb out at VMC +10 until clear obstacles. (simulated at 100AGL)

Area V Performance Manuever

45/50 DEGREE BANK TURNS

Standards:

Private = +-100ft, +10kts-0, +-5 degrees bank, +-10 degrees roll out heading

Commercial = +-10ft, +5kts-0, +-5 degrees bank, +-10 degrees roll out heading
Description:
Commercial is 5 degrees steeper than Private 45
Preparation:
At or above 1500 AGL


Premanuever check:


Fuel Selectors ON, Cowl Flaps OPEN (as needed), Mix RICH (as needed), Props 2400 RPM, Power 22,’ Gear UP, Mags rechecked ON, Fuel Pumps ON, Landing Light OFF, Speed 145mph (VA)



Call start altitude, heading, and airspeed

Entry:
Roll into bank placing miniature plane on attitude indicator horizon and setting bank to 50 degrees.  Trim back passing through 15 and 30 degrees of bank.  Passing 45 degrees of bank add one inch of manifold pressure to hold speed



Look up outside, & memorize picture of angle between horizon and dash 


board.

Execution:
Maintain intersection between dash and horizon constant.



If loose altitude too quickly, slightly reduce bank angle temporarily, trim 


back and steepen up again.

Exit:

15 degrees prior to roll out heading lead roll out with foot pressure



and top wing aileron pressure. 

Scan:

Straight ahead once turning.  



“Outside, Outside, Outside, Outside, 
Airspeed, Attitude, Altitude”



Every few sweeps recheck “Airspeed, Heading, Attitude, Altitude.”

Area VI Navigation  (Private MEL Area VII)
LOST PROCEDURES
(NO GPS, NO VOR)


Choose visible point below and use as orbit station.


Look outside for most visible land marks then search for them on map.


Climb to higher altitude if good visibility, descend if bad visibility.


Contact Flight Watch, ATC, or 121.5 as needed if still uncertain of position.


DIVERSION


Choose visible point below and circle overhead while complete planning


Draw course line to diversion point


Determine mag heading to point


Measure distance to point


Determine average ground speed to point given winds aloft


Determine wind correction angle


Leave orbit station and begin timing

Area VII - Slow Flight and Stalls  (Private MEL Area VIII)
SLOWLFIGHT
(MCA)



Standards:

Private = +-100ft, +10kts-0, +-10 degrees bank, +-10 degrees roll out heading

Commercial = +-50ft, +5kts-0, +-5 degrees bank, +- 10 degrees roll out heading
Altitude:
At or above 3000 AGL

Preparation:
Clearing turn.
Premanuever check:

Fuel Selectors ON, Cowl Flaps OPEN (as needed), Mix RICH (as needed), Props 2500 RPM, Power 20,’ -150mph/Gear DOWN & Confirmed, Mags rechecked ON, Fuel Pumps ON, Landing Light ON
Call start altitude, heading, and airspeed

SET UP MCA  in LANDING CONFIGURATION
Decelerate:
Manifold 17” 



1st Flaps & retrim, 



2nd Flaps & retrim


3rd  Flaps & retrim up.
Stabilize:
Power to hold altitude



Pitch for VMC -5 (75mph)
SET UP MCA in CLEAN CONFIGURATION

Decelerate:
Manifold 17” 



Retrim up

Stabilize:
Power to hold altitude



Pitch for VMC (80mph)
Established:



Not Established:


Pitch for airspeed


Pitch for altitude


Power for altitude


Power for airspeed

Bank: 

At standard rate on turn coordinator.  
Recover, Go Around, & Level off at start altitude

.

Throttle full up

 Props & mix recheck full up

Positive rate (VSI trend reverses), flaps up 1st notch 

& retrim down one shot



Still positive rate, flaps up 2nd notch, retrim one shot

Blueline, flaps retract 3rd notch

Below 125mph, Gear UP



Climb at blueline to start altitude



Level off & accelerate to cruise speed, then power 24” 2400

POWER OFF STALLS
Standards:

Private =  +-10 degrees bank, +-10 degrees roll out heading

Commercial = +-5 degrees bank, +- 10 degrees roll out heading
Altitude:
Recover at or above 3000 AGL 
Preperation:
Clearing turn.

Premanuever check:


Fuel Selectors ON, Cowl Flaps OPEN (as needed), Mix RICH (as needed), Props 2500 RPM, Power 20,’ -150mph/Gear DOWN & Confirmed, Mags rechecked ON, Fuel Pumps ON, Landing Light ON

Call start altitude, heading, and airspeed

Description:
SET UP STALL  IN LANDING CONFIGURATION

Decelerate
Decelerate:
Manifold 17” 



1st Flaps & retrim, 



2nd Flaps & retrim



3rd  Flaps & retrim up.



Slow to Blueline

Entry   

At Blueline power smoothly to idle (one shot of trim up)

Pitch down stabilized descent at Blueline three to five seconds


Flare smoothly to 5 degrees pitch up


(1 shot of trim up at start of flare and at top of flare)




Announce incipient stall when plane buffets and stall horn/light comes on.
Private – Recover at the stall (full stall)

Commercial – Recover at the onset of the stall (incipient stall)

Recover, Go Around, & Level off at start altitude

.

Nose smooth down several inches below the horizon.


Throttle full up
 Props & mix recheck full up
Positive rate (VSI trend reverses), flaps up 1st notch 

& retrim down one shot


Still positive rate, flaps up 2nd notch, retrim one shot

Blueline, flaps retract 3rd notch
Below 125mph, Gear UP



Climb at blueline to start altitude



Level off & accelerate to cruise speed, then power 24” 2400

TURNING STALLS

As above.   Do not exceed 20 degree bank.
POWER ON STALLS

Standards:

Private =  +-10 degrees bank, +-10 degrees roll out heading

Commercial = +-5 degrees bank, +- 5 degrees roll out heading
Preparation:
At or above 1500 AGL  (At or above 3000AGL recommended)


Clearing turn

Premanuever check:


Fuel Selectors ON, Cowl Flaps OPEN (as needed), Mix RICH (as needed), Props 2500 RPM, Power 20,’ -150mph/Gear DOWN & Confirmed, Mags rechecked ON, Fuel Pumps ON, Landing Light ON

Call start altitude, heading, and airspeed

Decelerate:
Manifold 17”  &  Slow to Redline trading airspeed for altitude, holding altitude while trimming back.

Entry   

At VMC smoothly add power to 23” 



Flare smoothly to 10 to 15 degrees pitch up depending on density altitude



(1 shot of trim up at start of flare and at top of flare)




Announce incipient stall when plane buffets and stall horn/light comes on.

Private – Recover at the stall (full stall)

Commercial – Recover at the onset of the stall (incipient stall)

Recover, Go Around, & Level off at start altitude

.

Nose down 5 degrees below the horizon.



Throttle full up

 Props & mix recheck full up

At Blueline, pitch and trim to begin and to maintain a climb at Blueline.

Positive rate (VSI trend reverses), & below 125mph, Gear UP



Climb to start altitude



Level off & accelerate to cruise speed, then power 24”/2400

TURNING STALLS

As above.   Do not exceed 20 degree bank.

Area VIII – Emergency Operations   (Private MEL Area IX)
EMERGENCY DESCENT

Standards: 
Smooth technique, positive loads only

Altitude:
As instructed.

Preparation:
Clearing turn.

Premanuever check:


Fuel Selectors ON, Flaps Up, Cowl Flaps closed, Mix RICH, Props 2500 RPM, Power 20,’ -150mph/Gear DOWN & Confirmed, Mags rechecked ON, Fuel Pumps ON, Landing Light ON




Call start heading.

Description:
Power smoothly to idle, Props full up, Pitch for VLO -5 (145 mph) 

Recover when instructed, no lower than 500 or 1000AGL as appropriate.   Go Around

.



ENGINE FAILURE DURING TAKEOFF, BEFORE VMC

ONE ENGINE APPROACH AND LANDING

Standards:  Private/Commercial = Approach Speed +10/-5, touch down on first third of runway

Downwind – 25”mp  

Abeam departure numbers prelanding check complete.

Abeam  arrival numbers (-150mph)  Gear DOWN & confirmed

 “Three Green, No red, One in the Mirror, Gear is checked”

Pitch for Blueline.

Base-   Turn to base.  Roll out and when field feels to be in reach, set 20”mp and 1st flaps.  Pitch for Blueline  

 “Three Green, No red, One in the Mirror, Gear is REchecked”

Final - 
Rolled out final and when field feels in reach, set 15” mp and set 2nd flaps.

Pitch to maintain Blueline

“Three Green, No red, One in the Mirror, Gear is TRIPLEchecked, Clear to land”

Round Out-

Close live engine throttle at start of roundout/top of trees/1wingspan.  Shift feet from stepping on live engine to counteract dead drag to stepping on dead engine to counteract live engine windmilling propeller drag.


Halfway down, trim up one shot

Flare -  (At bottom of round out/at height of the bushes) Trim up one shot

Touching down -


Maintain full elevator back pressure during roll out for aerodynamic 


braking.

(In the one engine approach, gear will be deployed no later than abeam the numbers to maintain guard against distraction in training that may lead to a gear up landing, and to keep the approach procedurally close to a normal landing circuit.  The aircraft will however maintain more power longer and be kept cleaner.  The application of a third notch or full flaps is prohibited by the PTS and discouraged operationally.   Consequently, once established on final the airplane will tend to feel fast.  Aim closer to the threshold on shorter runways to allow for the extra float that results from the precautionary set up and configuration of a one engine landing.  You will also tend to need less trim due the increased speed, airflow and control authority during the flare after a properly executed set up.)

SIMULATED FAILURE OF ONE ENGINE   (after lift off and inflight)
Standards Failure After Lift Off:

Private =  +-10 degrees bank, VYSE+-5 kts

Commercial = +-10 degrees bank, VYSE+-5 kts

Standards for Failure Inflight/Enroute:
Private =  +-100 ft altitude, +-5 degrees bank, +- 10 degrees heading

Commercial = +-100ft altitude, +-5 degrees bank, +-10degrees heading

 (Below 3000 AGL per PTS/ and above 20” of manifold all simulations will be executed by the instructor reducing a selected throttle to idle.  Under no circumstances will an in flight simulation be started below pattern altitude.)
Description:
Instructor reduces a power lever smoothly to idle, and the candidate applies full power, cleans the airplane for best climb performance, identifies the inoperative engine, troubleshoots the situation as appropriate, and secures the inoperative engine as appropriate.


React:

All levers forward - Mixtures, Props, Throttles UP

Control:
Line Up, Pitch Up, Clean Up
( Keep wings level as determine which foot needs to advance to step on the live engine.  Pitch up to prevent a descent but no less than blueline.  Verify that the Flaps & Gear are UP & and or retract them per the go around procedure)
Troubleshoot:
Identify the dead foot/dead engine 
(Having identified the dead foot, insert a 2 to 5 degree bank into the live engine. Step Up on the live engine to hold heading)

Verify and retard the suspect throttle and confirm no change in performance.
Fix -    If at low altitude, execute a flow check to eliminate most likely causes of  engine trouble…  Fuel Selectors UP, Alternate Air ON (rough engine only), Mags ON, Pumps ON

If at high altitude, use checklist to troubleshoot.

Feather – Simulated feather the “inoperative/dead” engine by applying 11”mp.  (examiner sets sim feather after candidate’s declaration.)
Radio:

Declare emergency
After enroute failure, use checklist to secure the inop engine. Checklist not specified for failure after lift off.

Area X – Multiengine Operations  (Private MEL Area XI)
MANUEVERING WITH ONE ENGINE INOPERATIVE
Standards:

Private/Commercial = +-100 ft altitude or minimum sink, heading +-10 degrees

Preparation:
At or above 3500 AGL.   Within drift down range of suitable airport.  (Recommended finish overhead within glide range)


Clearing turns
Premanuever check:


Fuel Selectors ON, Cowl Flaps OPEN (on “Good/Hot” engine), Mix RICH (partially lean on “inop/cold” engine) Props smoothly to Max RPM, Power – Smoothly to 25” on Hot & 20” on Cold engine, Gear UP, Mags rechecked ON, Fuel Pumps ON, Landing Light OFF

Call start altitude, heading.   Pitch for Blueline.

Decelerate
Full manifold on Hot and  reduce to 15” then windmilling on Cold engine.  Set 5 degree bank into good engine.   
Entry   
Verbally identify Cold engine and feather Cold propeller.
Secure Dead Engine as per checklist.


Main items:  Dead Mixture/Pump/Mags OFF  Fuel Selector “Simulated OFF”

Restart Dead Engine as per checklist  (It is OK to flow through the restart and then doublecheck the checklist prior hitting the starter)

Main  items:  Fuel ON/Dead Throttle Cracked  ¼ travel, Mixture UP, Dead Pump OFF, Dead/Mags ON



Engage Starter – Engage with Left hand, hold yoke with right hand. 

Pitch down and into dead engine to provide better airload and aircrank of propeller.   Relax rudder pressure on live engine.
Once engine “roars” Hot, release starter, level wings, and increase restarted engine power to 15”mp for gradual warm up.   Reduce “good” engine power to 24”mp.  Restore 5” a minute until attain cruise power.
VMC DEMO

Standards:

Private & Commercial =   Max 20 degrees heading change

Purpose:
To identify loss of rudder authority and avoid spin entry when climbing or attempting to hold altitude with one engine is inoperative.

Preparation:
At or above 3500 AGL  



Clearing turn

Premanuever check:


Fuel Selectors ON, Cowl Flaps OPEN (on “Good/Hot” engine), Mix RICH (partially lean on “inop/cold” engine) Props smoothly to Max RPM, Power – Smoothly to 25” on Hot & 20” on Cold engine, Gear UP, Mags rechecked ON, Fuel Pumps ON, Landing Light OFF

Call start altitude, heading.   Pitch for Blueline +10kts.

Decelerate
Full manifold on Hot and  reduce to 15” then windmilling on Cold engine.  Set 5 degree bank into good engine.  Slow to Redline gradually bleeding one knot per second.  Trim back one shot at start of flare and at the middle of the flare

Entry   
As speed decreases, increase rudder deflection gradually to maintain heading.  Maintain original bank input static.

When reaching VMC to VMC +5 the aircraft drifts from a 5 degree bank into the Hot engine to a 5 degree bank into the cold engine…Recover.

Or else…

At the first onset of stall…  (buffet or stall warning) Recover.

Recovery
Reduce power on the live/good/hot engine towards flight idle and lower nose to horizon or as needed to allow airspeed to increase.  Relax rudder  pressure on Hot engine and level wings.

As airspeed builds beyond Redline and continues towards Blueline, smoothly increase power on the Hot engine and gradually restore rudder pressure on Hot and 5 degree bank into good engine.

ENGINE FAILURE INFLIGHT BY REFERENCE TO INSTRUMENTS

Standards:     Private/Commercial +-100ft altitude, heading +-10 degrees, banks +-5 degrees

Same training procedures as by visual reference


ONE ENGINE INSTRUMENT APPROACH
Standards:  

Private/Commerical = +- 100 ft altitude, +-10 kts speed  heading +- 10 degrees, max ¾ scale deflection

STRAIGHT IN ILS

Intercept localizer at 25” 

Capture Glide Path – 17”-20 “ and pitch down 2-3 degrees

At FAF, start time, & set Gear Down

At DA, set first flaps, recheck gear down

Field made, second flaps, triple check gear down.

CIRCLING ILS

Intercept final at 25” 

Capture Glide Path – 17”-20” and pitch down 2-3 degrees

At FAF, 17 -20”, start timer, descend clean.

At MDA reset 25” and level off.

Field Made (base) Gear Down

Base to final 20” and first flaps, recheck gear down

Final, 15 inches and second flaps, triple check gear down

STRAIGHT IN NON-PRECISION

Intercept final at 25”

½ scale capture or less, 17 -20” descent to step down.

Level off at step down altitude & reset 25”

At FAF, 17 -20”, start timer, descend clean.

At MDA reset 25”.

Field In Sight & On Glide Path/Field Made, gear down, 20” and first flaps
Runway made 15” second flaps, recheck gear down

Round Out, triple check gear down

CIRCLING NON-PRECISION APPROACH

Intercept final at 25”

½ scale capture or less, 17-20” descent to step down

Level off at step down altitude & reset 25”

At FAF, start time 17-20” descent


At MDA, reset 25” and level off.

Field Made (base) Gear Down

Base to final 20” and first flaps, recheck gear down

Final turn, final flaps, gear triple checked.

TWO ENGINE   (Not an item on Commercial Multi-Instrument Test) 
STRAIGHT IN PRECISION
Intercept localizer at 20” 

One Dot below Glide Path – Gear Down

Capture Glide Path – 15-17” and pitch down 2-3 degrees

At FAF, start time, recheck gear down, first flaps
At DA, triple check gear down, second flaps.

Field made, third flaps as desired.

CIRCLING PRECISION APPROACH

Intercept final at 20”

One Dot below Glide Path – Gear Down

½ scale capture or less, 15” descent to step down

At FAF, start timer, recheck gear down & set first flaps.

At MDA reset 20”.

Base Turn 15 “ and second flaps, gear rechecked.

Final turn, final flaps, gear triple checked.

STRAIGHT IN NON-PRECISION

Intercept final at 20”

½ scale capture or less, 15” descent to step down.

Level off at step down altitude & reset 20”

1 mile from FAF, Gear down & checked.

At FAF, 15”, start timer, descend & set first flaps.

At MDA reset 20”.

Field in sight, 15” set second flaps, gear rechecked.

Field made, final flaps, gear triple checked.

CIRCLING NON-PRECISION APPROACH
Intercept final at 20”

½ scale capture or less, 15” descent to step down

Level off at step down altitude & reset 20”

1 mile from FAF, Gear down & checked.

At FAF, 15”, start timer, descend & set first flaps.

At MDA reset 20”.

Base Turn 15 “ and second flaps, gear rechecked.

Final turn, final flaps, gear triple checked.

WIND REFERENCE MANUEVERS  (Multi-private only, Area VI)

Purpose:
To develop pilot ability to compensate for wind drift while dividing 


attention between aircraft control and traffic detection and avoidance.

TURN ON A POINT


Descend to 1000 AGL


Complete clearing turn and premanuever check


Select point… 



away from persons, structures, and livestock



with offsite emergency field close by


Call start heading, altitude, and airspeed.


Enter orbit to left side


Complete two left level 360 degree turns.


Vary bank angle to maintain constant radius around point


Place steepest bank when downwind.


Place medium bank when crosswind. 



Wingtip will lead point crosswind to downwind due correction angle



Wingtip will lag point downwind to crosswind due correction angle


Place shallowest bank when upwind.


Exit at completion of second orbit

S TURNS ON A ROAD


Descend to 1000 AGL


Complete clearing turn & premanuever check


Select road perpendicular to wind.


Position plane into, or with wind and cross perpendicular to road.

Select point ¼ to ½ mile off left wing.


Call start heading, altitude and airspeed.


Complete a constant radius 180 turn around point



Vary bank angle to maintain constant radius around point



Place steepest bank when downwind.



Place medium bank when crosswind. 




Wingtip will lead point crosswind to downwind due correction 



angle




Wingtip will lag point downwind to crosswind due correction 



angle



Place shallowest bank when upwind.


Select point ¼ to ½ mile off right wing and repeat procedure.


Exit as return perpendicular over road.

