
Accelerated Multi-Engine Ground School
Check-ride Prep
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Multi-Ground Training
 Introductions
 Documents you will need

 Pilot Logbook
 Pilot Certificate
 Medical or Basic Med (originals)
 IACRA login
 FTN number
 Photo ID
 Birth Cert / Passport

 Other important items
 Headset
 View Limiting Device (foggles)
 Skyview Course Fee Balance
 DPE Fee (cash $875) NO CHECKS PLEASE
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Training Schedule
Before Arrival – Complete ME Ground School via Zoom
Day 1 

Arrival, Check-in, Documents, Ground, Pre-flight & Maneuvers, Intro to 
Single Engine Operations, OEI RNAV

Day 2 
AM, Ground, Pre-flight, Single Engine Operations
PM,  Ground, Pre-flight, Emergency Procedures & Instrument Approaches

Day 3 
AM, Ground, Pre-flight, Check-ride Prep, Mock Check-ride Flight
PM,  Pre-flight, Check-ride with your DPE
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Multi-Ground Training
Training (part 1)
 Commercial Maneuvers
 Flying Light Twins
 Multi-Engine Terms
 Single Engine Aerodynamics
 The Critical Engine
 Critical Engine Factors
 Zero Side-Slip
 Determining Vmc
 Recovering from Vmc
 Vmc versus Stalls
 Factors which influence Vmc

Training (part 2)
 Emergency Engine Out
 V-Speeds
 Performance Charts
 Oral Exam Review
 Travel Air Systems Review
 Landing Gear Discussion
 Maneuvers Review
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Multi-Ground Training
Training (part 1)
 Commercial Maneuvers
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Commercial Multi-Maneuvers

1. Slow Flight
2. Steep Turns (50° Com/45°PVT) (+/- 100’) (+/-5°)
3. Stalls (Power off, Power on, Accelerated)
4. Normal Take-off & Landing
5. Short Field Take-off & Landing
6. Emergency Descent
7. Engine Failure (Take-off roll, initial climb, cruise)
8. Single engine pattern with landing
9. In air engine restart
10. Single engine instrument approach
11. Vmc demonstration
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 The Most Critical Phase of Flight
 Takeoff

 Far Part 23 Certification
 Max Gross < 12,500

 6,000-12,500
 6,000 or less

 Vso < 61 kts
 Climb Performance (none required for TA)
 How much power is lost when you lose 

an engine?
 Performance Loss? -----------------80%

Flying Light Twins

Drag Factors
• Full Flaps – 400 fpm approx.
• Windmilling Prop – 400 fpm approx.
• Gear Extended – 150 fpm approx.
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Multi-Engine Terms and definitions

 Service Ceiling - This is the maximum density altitude where the best rate of climb airspeed (Vy) will 
produce a 100 fpm climb with both engines at max continuous power.

 Absolute Ceiling - This is the maximum density altitude that the airplane can attain or maintain at max 
gross weight in the clean configuration and max continuous power. As altitude increases, Vx increases, 
while Vy decreases. Where these two speeds converge is absolute ceiling.

 Single Engine Service Ceiling- This is the maximum density altitude at which the aircraft can maintain a 50 
fpm climb with one engine operating at full power and one engine with a feathered propeller. This is 
critically important, especially when flying over mountainous terrain. If the aircraft is above the single 
engine service ceiling when an engine fails, it will slowly drift down to its single engine service ceiling. This 
should be determined during flight planning using the single engine service ceiling chart from the POH.
 Example: Aircraft cruising altitude: 12,000’ MEA: 9,500’ Single engine service ceiling: 6,000’ If the 

aircraft has an engine failure at 12,000’, it will drift down to 6,000’. If you are IMC this could be very 
bad. Always plan for an engine to fail! Choose a different route with a lower MEA.
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Multi-Engine Terms and definitions, continued

 Vyse - This is best rate of climb single engine. This is identified by the blue radial on the airspeed 
indicator. Always pitch for blue line when an engine fails. It will give you the best single engine 
performance, although it may not be a climb.

 Vxse - Best angle of climb single engine. If you have obstacles to clear with an engine failed, use Vxse. 
Once the obstacles are cleared, pitch for Vyse.

 Vsse – The minimum speed at which an intentional engine cut can be performed. It gives a safety 
margin from Vmc for safe engine cuts while training.

 Vmc – This is the calibrated airspeed at which, following the sudden critical loss of thrust, it is possible 
to maintain control of the airplane.

 Zero Fuel Weight – This is the maximum weight of passengers and baggage, less the fuel weight that 
the plane an withstand before structural damage occurs
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 Engines rotating the same direction (right as seen inside the cockpit)

 Compared to counter-rotating props
 What happens with the loss of an engine?
 Why does this happen?

Yaw and Roll toward the dead engine

Single Engine Aerodynamics

Asymmetric - Lift, Thrust, and Drag

Asymmetric thrust will cause a yawing moment around the C.G. towards the dead engine.
Accelerated slipstream (or induced flow) is extra lift created by air accelerated from an operating engine forced over the wing. There is a lack of 

this induced flow over the wing with the failed engine. This results in a rolling moment around the C.G. toward the inoperative engine.

DEAD FOOT – DEAD ENGINE
To counteract the roll and yaw, you must apply 

rudder towards the operating engine! 

Let’s talk about the “Critical Engine”
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What is a “Critical Engine”
A critical engine is the engine which, if lost, will most adversely affect the performance and handling 
characteristics of the aircraft. The effect of the critical engine is most significant when operating at low airspeeds 
with a high-power setting, thus producing more p-factor and torque. 

On conventional twins with the propellers rotating clockwise, the critical engine is the left engine. On aircraft with 
counter-rotating propellers, such as the Beechcraft Duchess or Piper Seminole, there is no critical engine due to the 
turning tendencies cancelling each other out.  An engine can also be termed as a critical engine if important systems 
are operated off that engine. (i.e. landing gear, pressure system, etc.) 
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Factors used in determining the critical engine

TorqueP-Factor Spiraling SlipstreamAccelerated Slipstream

 P-Factor
 Accelerated Slipstream
 Spiraling Slipstream
 Torque

 Right propeller blade (farther away) is producing more thrust (yawing moment)
 The air being forced over the wing by the operating engine creates extra lift (rolling moment)
 Loss of air from the left engine (out) impact rudder control (less effective rudder)
 Torque tries to roll the airplane opposite of the propeller’s direction of rotation. If the left engine 

fails, torque tries to roll the aircraft to the left, making it more difficult to raise the dead engine. 

Factor Explained
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Counter-acting the “dead engine” - Zero Side-Slip
 Just using rudder to maintain direction will put the aircraft into a sideslip, which introduces the fuselage to the 

relative wind creating a large amount of drag. We need to minimize this drag as much as possible while still 
maintaining heading. The solution is to improve performance by using a zero-sideslip condition.

 When the aircraft is banked 2°- 5° toward the operating engine, the dihedral of the wing will create a horizontal 
component of lift. This will minimize the rudder deflection required to align the longitudinal axis of the airplane to 
the relative wind. With this bank, the appropriate amount of rudder deflection will be indicated on the inclinometer 
by the ball being halfway deflected toward the operating engine. 

“Raise the Dead Engine”
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Determining Vmc
FAR 23.149- Vmc is the calibrated airspeed, at which, when the critical engine is suddenly 
made inoperative it is possible to: 

 Maintain control of the airplane with the engine still inoperative.
 Maintain straight flight at the same speed with an angle of bank not more than 5 degrees.

As airspeed decreases the rudder becomes less effective, eventually an airspeed will be reached where full rudder deflection will be required to maintain 
directional control. This airspeed is Vmc. Any further reduction in airspeed will result in loss of directional control. Published Vmc is defined by the red radial 
on the airspeed indicator. 
Vmc guarantees directional control only!! How does the manufacturer determine Vmc? 

C- Critical engine failed and windmilling
O- Operating engine at maximum takeoff power
M- Maximum gross weight
B- Bank of no more than 5 degrees
A- Aft center of gravity
T- Takeoff configuration (gear up, flaps up)
S- Standard temperature (15°C) and pressure (29.92” Hg)

Image for training use only
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Factors which influence Vmc
Vmc is defined using a very specific set of 
conditions. Published Vmc and actual 
Vmc can be two very different numbers. 
Vmc only addresses directional control 
and is not related to aircraft 
performance.

While controllability is important, single 
engine performance is just as important. 

You must be able to balance both 
controllability and performance to keep a 
serious situation from getting out of 
control. In some cases, an element that 
provides an increase in controllability can 
actually hurt performance. 
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Recognizing & Recovering from Vmc
Warning signs you are getting close to Vmc:
 Loss of directional control - The rudder pedal is depressed to its fullest travel and the airplane is still 

yawing or rolling toward the inoperative engine. 

 Stall warning horn or buffeting of the controls- A single engine stall is very dangerous and could result in 
a spin. Light twins are not known for good stall/spin recovery. 

 A rapid decay of control effectiveness- This could lead to the loss of control of the aircraft. 

To recover from Vmc, you must simultaneously: 

 Reduce power on the operating engine- Reduce power on the operating engine reduces the asymmetric 
air flow. 

 Pitch down- Lowering the nose of the aircraft will get the air flowing again over the control surfaces and 
allow you to regain directional control. 
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Vmc versus Stalls
Normally aspirated engines lose efficiency as density altitude increases. Since the operating engine is not 
producing as much thrust as at sea level, asymmetrical airflow will be reduced, which will lower Vmc. We 
must remember, though, that stall speed is an indicated airspeed that will remain constant as altitude 
increases or decreases. Eventually, the two speeds will be at the same point.

There exists an altitude where each of the following exists:

 VMC is less than VS (stall occurs first)
 VMC is the same as VS (stall and yaw coincide)
 VMC is greater than VS (yaw occurs first)

Here, the airplane will “stall and yaw” simultaneously under a 
condition of asymmetrical thrust. The airplane could experience an 
abrupt change in attitude or enter into a spin.

The density altitude where VMC and VS are equal is called the 
critical density altitude.
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Memorize These Steps!
Action when an engine fails: 
1. Maintain Directional Control & Pitch for Blueline
2. POWER UP- right – left - center: mixtures full, props full, throttles full
3. CLEAN UP- flaps up, gear up
4. IDENTIFY- Dead foot, Dead engine 
5. VERIFY- cautiously retard throttle to idle 

6. SECURE- feather the prop Mixture to idle cut-off Use the checklist! 
If Below 3,000’ AGL

1. 1-5 Above then…
2. RECTIFY- Floor to the door: 

A. Fuel, Fuel, Fuel (mixture, boost pumps, fuel selectors)
B. Ignition (check mags)
C. Air (alternate air)

3. SECURE- feather the prop Mixture to idle cut-off Use the checklist! 

If Above 3,000’ AGL
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V Speeds for normal operations

Certain items in the are lower and noted as “at 5,000’” Skyview uses a higher limit for an added 
margin of safety
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Sample Take-off Briefing
1. We’ll be using runway _____ and conditions are ________

2. Any loss of directional control we will reduce power to idle, use rudder to control 

the aircraft, and brake to stop.

3. Any loss of power prior to rotation, or if not reaching 70% of rotation speed by 50% 

of the runway, we will reduce power to idle, use rudder to control the aircraft, and 

brake to stop.

4. After rotation, gear still down, runway remaining, we will reduce power to idle, use 

rudder to control the aircraft, land, and brake to stop.

5. After rotation, and below 400’ AGL, we will pitch for blueline and land straight 

ahead +/- 30 degrees. (NOTE: if conditions permit – see #6)

6. After rotation, gear up and above 400’AGL, we will pitch for blueline, maintain 

directional control, run the drill (mixtures, props, throttles, flaps up, gear up, identify, 

verify, feather), continue the climb to pattern and return and land.
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BOOM, Engine Died!!!
Action when an engine fails: 
1. Maintain Directional Control & Pitch for Blueline
2. POWER UP- right – left - center: mixtures full, props full, throttles full
3. CLEAN UP- flaps up, gear up
4. IDENTIFY- Dead foot, Dead engine 
5. VERIFY- cautiously retard throttle to idle 

6. SECURE- feather the prop Mixture to idle cut-off Use the checklist! 
If Below 3,000’ AGL

1. 1-5 Above then…
2. RECTIFY- Floor to the door: 

A. Fuel, Fuel, Fuel (mixture, boost pumps, fuel selectors)
B. Ignition (check mags)
C. Air (alternate air)

3. SECURE- feather the prop Mixture to idle cut-off Use the checklist! 

If Above 3,000’ AGL
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Performance Charts

Note: won’t apply to the Travel Air
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Oral Exam Guide
It is important to 
understand and be able 
to demonstrate your 
knowledge in these 
areas for your oral exam.
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BOOM, Engine Died!!!
Action when an engine fails: 
1. Maintain Directional Control & Pitch for Blueline
2. POWER UP- right – left - center: mixtures full, props full, throttles full
3. CLEAN UP- flaps up, gear up
4. IDENTIFY- Dead foot, Dead engine 
5. VERIFY- cautiously retard throttle to idle 

6. SECURE- feather the prop Mixture to idle cut-off Use the checklist! 
If Below 3,000’ AGL

1. 1-5 Above then…
2. RECTIFY- Floor to the door: 

A. Fuel, Fuel, Fuel (mixture, boost pumps, fuel selectors)
B. Ignition (check mags)
C. Air (alternate air)

3. SECURE- feather the prop Mixture to idle cut-off Use the checklist! 

If Above 3,000’ AGL
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Aircraft Systems
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*

*Starter Limitations

10 Seconds on, 20 Seconds Off
(limit to 6 attempts) – wait 30 minutes

Why use Nitrogen?

When should you get a gear 
warning?

1. Gear up with low MP
2. Full flaps, gear up
3. Gear selector up on ground

Always verify flaps and gear 
when using.

Nose Gear Indicator light
Nose Gear in the mirror

Flaps up or down (visually)
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Travel Air Landing Gear System
The Travel Air has a Sun Gear system which uses a torque motor to 
rotate a circular disk, which is connected to push pull rods attached to 
the landing gear.

The push pull rods push the gear and doors out and pulls them in.

This system has a Squat switch on the left Main Gear. This prevents the 
gear from retracting on ground.

Other safety systems: Gear warning horn, nose gear indicator, and nose 
gear mirror. 

Gear hand crank: For emergency use (roughly 50 turns 
counterclockwise)

Landing checks: “Down & Green” (verified twice and one in the mirror)

Locks: Mechanical Up-Locks, and over-center linkage w/ spring locks 
gear down
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BOOM, Engine Died!!!
Action when an engine fails: 
1. Maintain Directional Control & Pitch for Blueline
2. POWER UP- right – left - center: mixtures full, props full, throttles full
3. CLEAN UP- flaps up, gear up
4. IDENTIFY- Dead foot, Dead engine 
5. VERIFY- cautiously retard throttle to idle 

6. SECURE- feather the prop Mixture to idle cut-off Use the checklist! 
If Below 3,000’ AGL

1. 1-5 Above then…
2. RECTIFY- Floor to the door: 

A. Fuel, Fuel, Fuel (mixture, boost pumps, fuel selectors)
B. Ignition (check mags)
C. Air (alternate air)

3. SECURE- feather the prop Mixture to idle cut-off Use the checklist! 

If Above 3,000’ AGL
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Travel Air Full Feathering Props
The Travel air has full feathering propellers and the system includes unfeathering accumulators to aid in unfeathering the 
propeller after an engine re-start. The propeller system is a constant speed propeller system similar to that shown below. Locking 
pins keep the propeller from feathering at shut-down at low RPM below 800 RPM. Note the drag caused by a windmilling 
propeller as compared to a feathered propeller.

Accumulator VideoWatch this video by Seth Lake, DPE about the unfeathering accumulators on the Travel Air.
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BOOM… You just lost an engine!!!!
Action when an engine fails: 
1. Maintain Directional Control & Pitch for Blueline
2. POWER UP- right – left - center: mixtures full, props full, throttles full
3. CLEAN UP- flaps up, gear up
4. IDENTIFY- Dead foot, Dead engine 
5. VERIFY- cautiously retard throttle to idle 

6. SECURE- feather the prop Mixture to idle cut-off Use the checklist! 
If Below 3,000’ AGL

1. 1-5 Above then…
2. RECTIFY- Floor to the door: 

A. Fuel, Fuel, Fuel (mixture, boost pumps, fuel selectors)
B. Ignition (check mags)
C. Air (alternate air)

3. SECURE- feather the prop Mixture to idle cut-off Use the checklist! 

If Above 3,000’ AGL

Copyright SkyView Aviation, LLC

Why can’t we rely on engine gauges to 
identity the inoperative engine?
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Emergency Procedures
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BOOM… You just lost an engine!!!!
Action when an engine fails: 
1. Maintain Directional Control & Pitch for Blueline
2. POWER UP- right – left - center: mixtures full, props full, throttles full
3. CLEAN UP- flaps up, gear up
4. IDENTIFY- Dead foot, Dead engine 
5. VERIFY- cautiously retard throttle to idle 

6. SECURE- feather the prop Mixture to idle cut-off Use the checklist! 
If Below 3,000’ AGL

1. 1-5 Above then…
2. RECTIFY- Floor to the door: 

A. Fuel, Fuel, Fuel (mixture, boost pumps, fuel selectors)
B. Ignition (check mags)
C. Air (alternate air)

3. SECURE- feather the prop Mixture to idle cut-off Use the checklist! 

If Above 3,000’ AGL
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Other links and resources
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