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4 NORMAL PROCEDURES

4.1 INTRODUCTION

This section describes the procedures that Cub Crafters recommends for the pilot to follow during normal operations of the aircraft.  It is divided into two parts. The first has abbreviated checklists; these are in a format suitable for reference in the cockpit. The second part amplifies the information given in the checklists. It provides the pilot with detailed descriptions that will help him understand the procedures and techniques.

This manual assumes that the pilot is appropriately rated in an aircraft with a conventional, or tailwheel, landing gear configuration.

4.2 AIRSPEEDS FOR NORMAL OPERATIONS

The speeds in this section are based on a maximum weight of 1320 lbs under standard sea-level conditions.

Never exceed speed (VNE)
141 mph (IAS)
Operating maneuvering speed (VA)
93 mph (IAS)
Maximum flap speed (VFE )
15°
85 mph (IAS)

Greater than 15°
81 mph (IAS)
Best rate of climb speed (VY)
71 mph (IAS)
Best angle of climb speed (VX)
50 mph (IAS)
Maximum demonstrated crosswind velocity
11 kts

[image: image1.wmf]
Figure 4‑1 Walk Around

4.3 NORMAL PROCEDURES CHECKLIST

4.3.1 PREFLIGHT

4.3.1.1 Cockpit

· Flight controls
Free and correct operation

· Master switch
On

· Trim
Check operation and set for takeoff
(marked on empennage)
· Fuel selector
Both

· Flaps
Extend and retract
· Fuel gauges
Sufficient fuel for intended flight

· Mixture
Idle cut-off

· Carburetor heat
Cold

· Ignition switch
Off

· Electrical switches
Off

· Navigation/strobe lights (if installed)
Check operation

· Landing light (if installed)
Check operation

· Stall warning horn
Check operation

· Circuit breakers
Check in

· Windows
Clear

· Documentation
Onboard

· Master switch
Off
· Front seat
Adjust

· Rear seat 
Check and belts secure

· Baggage and cargo
Secure
	NOTE

Ensure forward bar under passenger seat does not conflict with rudder cables.


	NOTE

If passenger seat will be unoccupied, secure seat harness to prevent it from interfering with the flight controls or the pilot during flight.


4.3.1.2 Nose Section

· Cowling
Secure

· Cowling Flaps (if installed)
Secure
· Oil door
Open

· Oil quantity
__________
 Check and cap secure

· Engine condition
Check

· Oil door
Close

· Propeller and spinner
Check condition
· Air inlets
Clear of obstructions
· Fuel strainer
Drain
4.3.1.3 Left Fuselage, Wing, & Landing Gear

· Chocks
Remove

· Tire
Check

· Brakes and lines
Check

· Main landing gear leg and wing strut
Check

· Fuel tank
Check quantity
· Fuel cap/vent
Check vent is clear and cap secure
· Pitot tube
Check condition

· Jury struts & brackets
Check condition

· Stall warning vane
Check operation
· Landing light (if installed)
Check condition

· Aileron control cable
Check condition

· Tie down
Remove

· Wing strut
Check condition

· Vortex generators
Check

· Wing tip and lights (if installed)
Check condition

· Aileron hinges
Check

· Aileron surface
Check condition

· Flap hinges
Check

· Flap surface
Check condition

· Left fuselage
Check
4.3.1.4 Empennage
· Bracing wires & attach brackets
Check for tension

· Hinges
Check

· Rudder cables
Check

· Beacon and position light (if installed)
Check

· Control surfaces
Check

· Tailwheel and springs
Check

· Tie down
Remove
4.3.1.5 Right Fuselage, Wing, & Landing Gear
· Right fuselage
Check

· Fuel sump (under fuselage)
Drain

· Flap surface
Check condition

· Flap hinges
Check

· Aileron surface
Check condition

· Aileron hinges
Check

· Wing tip and lights (if installed)
Check

· Vortex generators
Check

· Tie down
Remove

· Wing strut
Check Condition

· Jury struts and brackets
Check condition

· Fuel cap/vent
Check vent is clear and cap secure
· Fuel tank
Check quantity
· Main landing gear leg and wing strut
Check

· Brakes and lines
Check

· Tire
Check

· Chocks
Remove
4.3.1.6 General

Check that all wings and other external surfaces are free from frost, ice, snow.

4.3.2 STARTUP AND TAXI

4.3.2.1 Before Starting Engine

· Preflight inspection
Complete

· Seat belts
Fastened

· Passenger briefing
Complete

· Parking brakes (on master cylinders)
Both wheels, set

· Door
Closed and latched
· Fuel selector
Both

· Avionics master switch
Off

· Propeller area
Clear

	CAUTION

The parking brake on each main wheel is set by depressing the top of each rudder pedal and rotating the valve on each master cylinder so the lever is oriented horizontally while maintaining pressure on the pedal. To release the brakes, rotate both valves so the levers are oriented vertically. Do not close the valves without any pressure applied to the pedals, as this will not apply the brakes and will allow the aircraft to be moved while the brakes are rendered inoperative for ground operations.


4.3.2.2 Starting Engine

· Master switch
On

· Mixture
Full rich

· Primer
Apply*

· Throttle
Open 1/2 inch

· Starter 
Engage
· Low Voltage Light
Will be Illuminated
After engine has started:
· Oil Pressure
Check

· Throttle
Set 1000 rpm
· Ignition Switch
Both

· Lights
As required

· Avionics Master Switch
On
· Low Voltage Light
Will not be Illuminated
*Normal procedure three times. If engine is hot, omit this step.
	WARNING
ENSURE THAT THE PRIMER IS CLOSED AND LOCKED AFTER THE ENGINE HAS STARTED. APPLYING THE PRIMER WITH THE ENGINE RUNNING WILL MAKE THE ENGINE STOP.


4.3.2.3 Starting Engine when Flooded

· Mixture
Idle cut-off

· Throttle
Full open

· Starter 
Engage

When engine fires:
· Mixture
Rich

· Throttle
Retard to 1200 rpm
· Ignition switch
Both

· Oil pressure
Check
· Lights
As required

· Avionics master switch
On

4.3.2.4 Warm Up

· Throttle
1000 to 1200 rpm
4.3.2.5 Taxiing

· Parking brakes (on master cylinders)
Release both
· Taxi area
Clear

· Throttle
Apply slowly

· Brakes
Check

· Steering
Check

4.3.3 FLIGHT

4.3.3.1 Before Takeoff

· Brakes
Set

· Throttle
1700 rpm*
· Electronic Ignition
Check for alternating fault lights
and no roughness.  Little to no

RPM drop should be noted
· Backup Battery (if installed)......key: R, EMERGENCY

Engine runs same

Amber light illuminates

NORMAL, key: BOTH
· Carburetor heat
Hot (note rpm drop then cold)
· Engine instruments
Check

· Ammeter (if installed)
Check

· Throttle
Check idle

· Throttle
1000 rpm
· Flight instruments
Check

· Fuel selector
Both and sufficient quantity for flight

· Mixture
Set*
· Ignition switch
Both

· Carburetor heat
Off

· Primer
.Closed and locked
· Trim
Set

· Flaps
First notch (takeoff)

· Controls
Free and proper movement

· Doors
Closed

· Strobes (if installed)
As required

· Transponder and other avionics
On

· Seat belts
Check fastened

· Brakes
Release

* When operating at high altitudes and/or temperatures, it may be necessary to lean the mixture for peak rpm.

4.3.3.2 Takeoff

Accelerate to 52 mph IAS (depending on aircraft weight) allowing tail to rise; maintain directional control.
Control stick
Gentle back pressure

Accelerate to desired climb speed

Flaps
Retract

Landing lights (if applicable)
Off

4.3.3.3 Climb

· Best rate
71 mph IAS

· Best angle
50 mph IAS

· Mixture
Lean to obtain maximum rpm
· Carburetor heat
As required
· RPM
2700 for 5 minutes or less
4.3.3.4 Cruise

· Power
Adjust

· Mixture
Adjust

· Carburetor heat
As required
4.3.3.5 Descent

· Power
Adjust

· Mixture
Adjust
· Carburetor heat
As required

4.3.3.6 Approach and Landing
4.3.3.6.1  Normal Landing

· Fuel selector
Both

· Seat belts
Fastened

· Mixture
Set

· Flaps
Set

· Maximum speed first notch flaps (15°)
85 mph IAS

· Maximum speed (>15°)
81 mph IAS

· Trim
As required

· Speed
As required

· (1.3 times full flaps stall speed at gross weight is 42 mph IAS)

4.3.3.6.2  Crosswind Landing

· Fuel selector
Both

· Seat belts
Fastened

· Mixture
Set

· Flaps
Set below white arc

· Maximum speed, first notch (15°)
85 mph IAS

· Maximum speed (>15°)
81 mph IAS

· Trim
As required

· Speed
As required

(A higher speed than normal is recommended)

· Ailerons-rudder
 On short final 

Use ailerons to keep upwind wing low

Rudder to hold runway alignment

· Touchdown
Do not drift sideways during touchdown
· Landing roll
Use ailerons to keep upwind wing 

down, rudder and brakes to 

maintain directional control

4.3.3.7 Go-Around

· Throttle
Full power

· Airspeed
Above 52 mph

· Flaps
Retract slowly

· Trim
As required

4.3.3.8 Stopping Engine

· Parking brakes
Set

· Flaps
Retract

· Electrical equipment
Off

· Avionics master switch
Off

· Throttle
Idle

· Mixture
Idle cut off

· Ignition switch
Off

· Master switch
Off

4.4 AMPLIFIED NORMAL PROCEDURES

4.4.1 PREFLIGHT

4.4.1.1 Cockpit

Enter the cockpit and operate the flight controls to ascertain that they operate freely in the correct sense. As a rule of thumb, if the stick is moved towards a control surface, that surface must go up. Make sure that the passenger (or cargo being carried in place of the rear seat) will not limit the travel of the control stick in any direction.
Set the leading edge of the horizontal stabilizer (pitch trim) to the takeoff position using the rocker switch on the control stick. Ensure that the stabilizer moves smoothly. The trim is in the takeoff position when the leading is within the marks on the left side of the empennage.
Check the flaps by lowering them to all positions and retracting them. Check that the detent on the handle engages in all positions.
Set the fuel selector to BOTH. Ensure that there is enough fuel for the intended flight by checking the sight gauges.

The mixture should be in the idle/cut-off position and the carburetor heat in the off (cold) position.

Ensure that the ignition switch is off.

Check that all the electrical systems that will be used for the flight operate as intended. To confirm that the stall warning is functioning correctly, have someone gently operate the vane on the leading edge of the left wing with the master switch on. The stall horn should sound.

After operating the electrical system, make sure that all circuit breakers are in.

Check that the windows are clean and clear of frost or snow.

Ensure that all the documentation required for the flight is onboard. This includes charts, airworthiness certificate, registration certificate, aircraft flight manual, weight and balance data, etc.

Adjust the position of the front seat. 
Turn the master switch off before leaving the cockpit.

Verify rear seat straps are correctly routed through slide adjusters, as shown in Section 7.6. If no passenger is being carried, secure the aft seat belts and harnesses.
4.4.1.2 Nose Section

As you make your way around the forward part of the aircraft, inspect the condition of the cowling and cowl flaps for cracks and ensure the fasteners are secure. 
Open the oil door on the right-hand side of the cowling. Check the oil quantity. The oil quantity for normal operation should be between ___ and ____ quarts.  Ensure that the oil filler cap is secure.  Inspect the engine through the door and then close and secure it.

Check the propeller for nicks and the spinner for security and cracks.
Look through the air inlets on the front of the cowl and visually inspect the condition of the engine.

Check the general condition of the exhaust system. Drain fuel from the gascolator, and inspect for water and sediment. Dispose of the fuel in an appropriate manner.

4.4.1.3 Left Fuselage, Wing, & Landing Gear

Check the general condition of the left side of the fuselage.

Inspect the landing gear, tires, brakes, and shock absorber for condition and remove any chocks from under the wheel. Check the fuel cap by standing on the step provided on the landing gear. Visually check the fuel level in the wing tank and ensure there are no obstructions in the vent tube.

As you walk along the leading edge of the wing, look for dents, ensure that the tie downs have been removed, and gently operate the stall warning vane. Ensure that all the vortex generators are in place. If one should be missing, there will be a mark on the paint of the wing where it should be. Check the landing light lens for cracks and check the security of the wingtip light assembly (if installed). Check the general condition of the wings, lift struts, jury struts, and tip. Check the flaps and ailerons for general condition. Pay particular attention to the hinges to make sure they are secure and the cotter pins are in place.
4.4.1.4 Empennage

Check the tail surfaces for general condition and the tail wire bracing for security and tension. The hinges should all be secured with cotter pins. Check the condition of the tailwheel and the springs. Check the rudder cable for condition and proper attachment. Check the condition of the lights (if installed) on the rudder. Remove the tie down.

4.4.1.5 Right Fuselage, Wing, & Landing Gear

Repeat the procedure carried out on the left wing, fuselage side, and landing gear.

4.4.1.6 General

Before re-entering the cockpit, make sure that the entire aircraft is free of snow or frost.

4.4.2 STARTUP AND TAXI

4.4.2.1 Before Starting the Engine

Adjust the pilot seat using the pins on the sides of the seat-base. The pins must be securely installed prior to flight. Adjust the straps to accommodate the passenger. Make certain the forward bar under the passenger seat does not conflict with the control systems. Seat belts should be fastened and the passenger briefed. Close the door. Engage the parking brakes, which are individual valves located on each brake master cylinder. Ensure that the fuel selector is in the BOTH position. Verify that the avionics master switch is off and ensure that the propeller area is clear.

4.4.2.2 Starting the Engine

Turn the master switch on. The low voltage light should be illuminated.  Push the mixture control in to full rich. If the engine is cold, it may be desirable to prime the engine. To do this, rotate the primer control until it unlocks, pull it out, allowing the pump to fill with fuel, and push it in, normally three times (more priming may be required in colder weather). After priming, make sure that the control is locked. Open the throttle 1/2 inch. Verify that the propeller area is clear and engage the starter. Oil pressure should rise within 30 seconds; otherwise, shut the engine down. Turn on any lights that may be required. The avionics master may now be switched on and the radios tuned as necessary.  The low voltage light should go off after the engine has started.  
4.4.2.3 Starting Engine when Flooded

The throttle should be in the full open position. Turn the master switch on. The mixture control should be in the idle cut-off position. Verify that the propeller area is clear and engage the starter. As soon as the engine starts, move the mixture control to the rich position and retard the throttle. Oil pressure should rise within 30 seconds; otherwise, shut the engine down.

4.4.2.4 Warm Up

Before takeoff the engine should be warmed up for two to three minutes minimum, although longer may be required when the temperatures are below freezing. The engine is warm enough when it idles at around 600 rpm and accelerates smoothly. Ensure the oil pressure is within the green arc on the gauge.
Avoid running the engine at idle for too long, as it will tend to foul the spark plugs.

If you need to add power over loose stones or gravel, do so carefully to avoid damaging the propeller.

4.4.2.5 Taxiing

Before starting to taxi, make sure that the propeller blast will not affect the area behind the aircraft and that there are no unapproved, unqualified people close to the aircraft. 

Release the parking brakes. Apply power and keep the elevator control stick back at all times. Apply both brakes and steer from side-to-side to make sure the aircraft is controllable on the ground.

4.4.3 FLIGHT

4.4.3.1 Before Takeoff

When the run-up area is reached, set the parking brake. Perform the electronic ignition system check at 1700 rpm, as follows:

· Switch to the left ignition and note the rpm, check for engine smoothness and right fault light illuminated.  Switch back to both.
· Switch to the right ignition and note the rpm, check for engine smoothness and left fault light illuminated.
· If ignition backup battery option installed, switch to EMERGENCY, check for engine smoothness and amber light illuminated. Switch back to NORMAL

· Switch back to both.

There should be little to no drop with the electronic ignitions system.  The engine should run smoothly on either system.  If there is a fault indication light it should be checked. 
Apply the carburetor heat to be sure that it is operating. You will note a drop of about 50 to 75 rpm when it is applied. This will also clear any ice that may have formed during taxiing. Bear in mind that when the carburetor heat is applied, unfiltered air is entering the engine. Therefore, its use on the ground should be kept to a minimum. 
The presence of ice may be recognized by the fact that the engine may momentarily run roughly when the carburetor heat is applied. This may be followed by an increase in rpm. When the carburetor heat is removed, the rpm may increase beyond 1700 rpm.

Check all engine parameters. Apply an electrical load (for example, by switching on the landing light) and observe that there is an increase in the electrical current drawn from the alternator (if an ammeter is installed).

Retard the throttle to idle to verify that the engine runs smoothly at minimum rpm (at least 600 rpm). Advance it to 1000 rpm. 

In hot and high conditions, especially above 3,000 feet, it is important to lean the mixture prior to the magneto check. To do this, apply full power. Slowly lean the mixture until you observe the peak RPM. Retard the throttle slowly and proceed with the rest of the run-up.

Prior to takeoff, verify that the flight instruments operate correctly. Ensure that the fuel selector is on BOTH, the mixture is set, and the carburetor heat in the cold position. Engine gauges should be in the normal ranges. Flaps should be selected for takeoff; first notch (15°) is recommended. The door should be closed and seat belts fastened.

4.4.3.2 Takeoff

4.4.3.2.1 Normal Takeoff

The normal takeoff technique uses the first notch (15°) of flaps. Align on the runway and open the throttle. Maintain directional control at all times using appropriate rudder inputs. With the elevator in neutral, allow the tail to come up. At about 40 mph IAS, apply back pressure on the stick until the aircraft leaves the runway. 

4.4.3.3 Climb

The best rate of climb speed (VY) at gross weight is 71 mph IAS and best angle (VX) is at 50 mph IAS, with flaps up.  Full throttle may be used for up to 5 minutes.
Normal en-route climbs should be carried out at 80 to 90 mph. While climbing, lean the mixture to achieve maximum engine speed. Consider the use of carburetor heat if weather conditions that may produce carburetor icing prevail.

4.4.3.4 Cruise

Once cruising altitude is reached, set the power as desired.  Use maximum continuous operation at 80 hp as placarded.  Reduce the power to the selected setting and adjust the mixture. The engine may be leaned by slowly pulling the mixture back until there is a drop in rpm or the engine runs roughly. At this point, advance the mixture slightly (about 1/8 of an inch) or until the engine runs smoothly.

	NOTE

With a new engine, try to use  full power as often as possible until either a total of 50 hours of operations have been accumulated or the oil consumption has stabilized. This will ensure that the piston rings seat correctly.


4.4.3.5 Descent

During descent use the carburetor heat as required. Take care not to exceed the maximum speed of the engine (2700 rpm). Also, use caution to prevent shock-cooling the engine by descending at high airspeeds with too low of a throttle setting. Enrich the mixture as you descend.
4.4.3.6 Approach and Landing

Flaps may be lowered to the first notch (15°) when the airspeed is below 85 mph IAS. The maximum speed for more flaps (>15°) is 81 mph IAS.

	CAUTION

Plan the pattern so that steep turns are not required when turning from down-wind to base leg and from base leg to final.  Steep turns increase stall speed (Fig 5-2 and 5-3, Stall Speed Versus Angle of Bank). Steep turns, low power, and slow airspeed can be dangerous, particularly if the airplane is heavily loaded and/or with gusty or turbulent wind conditions.


4.4.3.6.1  Normal Landing

The normal landing is in a three-point, stalled condition. Adjust the throttle and pitch attitude to compensate for ground effect as the aircraft approaches the runway. At approximately 10 feet AGL, smoothly begin landing flare to attain a three-point attitude. Maintain this attitude and adjust the throttle to accomplish a smooth touchdown. Gradually bring the stick back, keeping it back throughout the landing roll. Maintain directional control with rudder and differential braking, as necessary.

It is possible to settle the aircraft on the ground at higher speeds in a two-point configuration. The landing flare is kept flat, aiming to place the main landing gear wheels on the runway at a minimum sink rate. When the wheels contact the ground, the stick must be moved forward to counteract the pitching up reaction of the aircraft. After the aircraft has slowed down, the tail may be brought down with the stick. Bear in mind that the rudder will begin to lose effectiveness as airspeed is reduced. Maintain directional control. Apply brakes as necessary.

4.4.3.6.2 Crosswind Landing

When established on a short final approach, use the ailerons and rudder to maintain the approach path. Lower the upwind wing using ailerons and use the rudder to hold runway alignment. At approximately 10 feet AGL, increase the pitch attitude to flare. Ensure that the aircraft is not drifting sideways when touching down. When a satisfactory touchdown has been accomplished, reduce the throttle to IDLE and adjust ailerons slightly to allow the downwind main wheel to touch down. 

Maintain the stick deflected into the wind as necessary to keep the upwind wing from lifting, and use rudder and differential braking, as necessary, to maintain directional control. Once the three wheels are on the ground, move the stick all the way back and keep it there at all times during the landing roll. Apply brakes only as required to maintain directional control, slow to taxi speed or stop.

	NOTE
It is recommended that a slightly higher airspeed be used on final approach during gusty or turbulent wind conditions.  Add approximately one (1) mph IAS for each two (2) knots of reported gust.


4.4.3.7 Short Field Procedures
4.4.3.7.1 Takeoff

Using the first notch of flaps (15°), add full power and allow the tail to rise.  Accelerate to VX (50 mph) and climb out until obstacle clearance is achieved, then raise flaps and decrease climb rate as desired.  
4.4.3.7.2 Landing

Make a normal approach and use two notches of flaps (35°).  After clearing obstacles, the third notch/full flaps (50°) should be used for the final descent to the landing area.  Power should be used as required to arrest the descent.    
4.4.3.8 Soft Field Procedures

For soft field operations, proper use of the elevator and very mild braking should be exercised to prevent the aircraft from getting stuck or nosing over.  Takeoff should be performed in three-point configuration.  Landings should be made in three-point configuration, concentrating on a soft touch-down.
4.4.3.9 Balked Landing (Go-around)

In a balked landing, apply full power. Slowly retract the flaps to the first notch (15°) and establish a positive rate of climb. Maintain climb speed. Trim as required.

4.4.3.10 Stopping the Engine

The parking location should be free of loose material such as gravel, debris, or unsecured tie down ropes, which could be blown up by the propeller.

When the aircraft is parked, turn off all electrical equipment, including avionics. The engine must always be stopped by pulling the mixture control to the idle cut-off position. Turn the ignition switch off. Finally, turn the master switch off.
NOTE
Any device(s) plugged into an accessory port may drain the battery.
After the airplane has been positioned, release the brakes and determine whether the airplane is likely to roll as the crew exits. If so, set the parking brakes by turning the valve on each brake master cylinder while applying force to the brake pedals. Retract the flaps to prevent damage to the flaps and their operating mechanism in the event of strong winds from the tail direction.

Install wheel chocks, if available. Tie down both the wings and the tail. Straps or ropes are preferred over chains. Tie-downs should be firmly secured but without excessive tension.  Close cabin windows and doors.
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