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7 AIRCRAFT SYSTEM AND DESCRIPTION

INTRODUCTION

This section gives a description of the operation of the aircraft systems and standard equipment. For information and operation of optional equipment, please refer to Section 9.

AIRFRAME

The structure of the fuselage consists of a truss made of high-strength steel tubing. The members are joined together using inert gas fusion welding. The steel structure is powder coated to protect it from corrosion.

The wing is made up of a framework of stamped aluminum ribs mounted onto extruded wing spars. Tubular drag and compression struts and high strength stainless steel drag wires make up the rest of the structure. The leading edges are covered with aluminum sheet. The wing tip is made from fiberglass and is fairly flexible, enabling it to withstand some abuse.

The wings attach onto the fuselage with hinge fittings and are supported by two lift struts. The rigging of the wings is accomplished by adjusting the forks that join the lift struts to the fuselage.

The fin, rudder, stabilizers, and elevators are all constructed of tubular steel with steel channel ribs. Stainless steel tie rods and fittings brace the stabilizers to the fins and fuselage. The tail brace wires should not be used for lifting or handling the aircraft on the ground.

LANDING GEAR

The aircraft has a conventional, or tailwheel, landing gear configuration. The main gear legs are made from welded steel tubing. Bungee cords on cabane struts provide shock absorption. 

Each main wheel is provided with a set of disc brakes. The left and right systems are independent of each other. There are two valves that operate the parking brake located under the pilot’s seat. The units form an integral part with the copilot’s toe brakes. To operate the parking brake, press both brake pedals and rotate both valves 90 degrees (if the valve is vertical, the brakes are unlocked, if the valve is horizontal, the brakes are locked).
The tailwheel swivels through 360 degrees and is steerable via the rudder pedals. It is mounted to the fuselage with steel spring leafs.
FLIGHT CONTROLS

The aircraft has conventional controls, operated with a control stick and rudder pedals and actuated with cables. 

Pitch trim is accomplished via an electric servo which moves the leading edge of the horizontal stabilizer up and down, effectively changing the angle of incidence. The servo is actuated with a rocker switch located on the control stick.  Optional rear seat trim can be added for flight instruction.    
Slotted flaps are actuated mechanically using a lever in the upper, left-hand side of the cockpit ahead of the pilot. The flaps have four positions: retracted, 15°, 35°, and 50°. 

The flap lever has a spring latch system that will hold the flap in the selected position. To extend the flaps, depress the trigger on the flap handle and pull down and back on the flap handle.  To retract the flaps, depress the trigger and move the handle up and forward.  
The flight controls allow the aircraft to be flown solo from the front seat only or controlled from the rear seat when a pilot is at the front seat controls. The front seat occupant must be able to properly use the controls in the front or be able to follow instructions from an instructor seated in the rear.
POWERPLANT 

ENGINE

The aircraft is powered by a Cub Crafters, Inc. CC340 engine.  This is an air-cooled four cylinder powerplant that is capable of delivering up to 180 for takeoff and a maximum continuous power is 80 hp.  
A throttle controls power to the engine. Each occupant is provided with a throttle on the left side of the cockpit. The air-to-fuel mixture is adjusted manually with a control on the left side of the instrument panel. Pulling the mixture control all the way back operates a cut-off valve on the carburetor that stops the supply of fuel to the engine. The mixture control should always be used to stop the engine.
ENGINE MOUNT

The structure of the mount is made of high-strength steel and the engine is attached to the mount through rubber mounts that help reduce vibration.

PROPELLER

The aircraft has as __________________________

_____________________________________ propeller. 
ENGINE COWLING

The engine cowling is made of composite materials. The upper cowl can be removed using Philips-head fasteners. There is an oil access door located in the upper, right-hand portion that allows easy access to the oil fill neck/dip stick, making removal of the cowl unnecessary during preflight inspections.
The lower cowl is equipped with ground adjustable cowl flaps. Remove the lower cowl from the aircraft to adjust the flaps as necessary, ensuring all attachment fasteners are retightened.

EXHAUST SYSTEM

The exhaust system is made of stainless steel. It is covered with a shroud that is used as a heat exchanger to draw hot air for the cabin and for the induction system.

IGNITION SYSTEM

Two independent electronic ignition modules supply the ignition for the engine.  Like magnetos, the engine will run with the Master Switch off.  The pilot must ensure that both modules are operating correctly prior to takeoff.  Fault indication lights are located on the instrument panel.  In an emergency, the engine will continue to run if one of the ignition modules should fail.  If equipped, the pilot may switch the right ignition to run on a backup battery.  When the backup battery is powering the right ignition, they are isolated and disconnected from the rest of the electrical system.  If the left ignition is disabled and the backup battery is on, when the backup battery is exhausted it will result in engine ignition shutdown.  In test conditions the ignition backup battery has been shown to last approximately 30 minutes.
	WARNING 
WHEN THE RIGHT IGNITION BACKUP BATTERY IS IN  USE, IT IS NOT BEING CHARGED.  THE SWITCH ON  INSTRUMENT PANEL SHOULD BE IN NORMAL  POSITION EXCEPT FOR TESTING OR ACTUAL  EMERGENCY. 


AIR INDUCTION SYSTEM

The induction air for the engine enters through a filter on the lower side of the cowling. Alternatively, the pilot may use the carburetor heat control which operates a butterfly valve allowing heated, unfiltered air into the carburetor. The control is located on the instrument panel.
	CAUTION

Ground operations with the carburetor heat control in the hot position must be limited because of the fact that air by-passes the filter.


Should the air filter become obstructed, the carburetor air control provides an alternate means of supplying the engine with air for the induction system.

It is important that the pilot become knowledgeable about carburetor icing and the use of the carburetor heat. Cub Crafters recommends the following publication, available from the FAA website:

Advisory Circular 20-113 - Pilot Precautions and Procedures to be taken in Preventing Aircraft Reciprocating Engine Induction System and Fuel System Icing Problems.

	WARNING

AS CARBURETOR ICE ACCUMMULATES, IT PRODUCES AN EXCESSIVELY RICH AIR/FUEL MIXTURE. THE ENGINE MAY START TO LOSE POWER OR STOP COMPLETELY. AT THIS POINT THERE MAY NOT BE SUFFICIENT HOT AIR IN THE ENGINE COMPARTMENT TO MELT THE ACCUMULATION OF CARBURETOR ICE, EVEN WHEN THE CARBURETOR HEAT CONTROL IS IN THE FULL "HOT" POSITION.


In general, follow these practices:

When icing conditions exist, apply carburetor heat often in all flight regimes. The main symptom of icing in the induction system will be loss of power.

Never use partial carburetor heat unless the aircraft is equipped with a carburetor temperature gauge, ice light or similar instrumentation. Partial heat could make matters worse, unless you know exact carburetor temperatures. Remember, full heat or nothing.

Be especially vigilant at lower power settings. It is good practice to use carburetor heat during any descent where you have reduced power, especially for landing.

In conditions conducive to icing or if ice was noted during engine run-up, perform another carburetor heat check immediately before takeoff. DO NOT leave carburetor heat on for the actual takeoff. 

7.1.1 OIL SYSTEM

The oil system is an integral part of the engine, except for the cooler that is mounted on the top center of the engine cooling plenum, above the engine.  The oil filler is on the right side of the engine.  
FUEL SYSTEM

Fuel is carried in two tanks located on the inboard end of the wings.  Each tank has a total capacity of _______ gallons for a total of _______ gallons.  The total usable fuel is ________ gallons.  
The tanks are made of aluminum. There are two drains for the entire aircraft.  One is located underneath the fuselage on the right side of the cockpit; the other is located on the left side, under the cowl and just forward of the firewall.  These should be drained before each flight to test for water and sediment in the fuel system. The fuel system is gravity-fed with no separate boost pump.
The fuel flows from the tanks into a selector valve located on the lower, left side of the cockpit that has four positions:
· Both. The engine is fed by all fuel tanks 
· Left. Fuel is supplied by the left tank(s) 
· Right. Fuel is supplied by the right tank(s) 
· Off. Fuel supply to the engine is cut off

Fuel will flow from one set of tanks to the other when the selector valve is in either the Off or the Both position. When parking the aircraft on a slope, leave the selector on either the left or right position to prevent cross-feeding and overflowing of the lower tank.
The engine may be operated on the Both, Left or Right positions. However, the Both position is required for takeoff and landing.
Fuel quantity is determined with two sight-gauges located on either side of the cockpit at the wing root. The ventilation of the tanks is through the forward facing vented fuel caps.

Prior to refueling the aircraft, connect the fueling equipment’s grounding wire to either of the wing tie downs or the exhaust pipes. This will ensure there is no electrical potential difference between the aircraft and the fueling equipment and will minimize the risk of electrical sparks when the aircraft is being refueled.
ELECTRICAL SYSTEM

The main sources of electrical energy are a _______ volt battery and a ________ amp belt driven alternator. The system has over voltage protection and an integral voltage regulator. The main battery is located underneath the front seat.  If equipped, a small ________ volt backup battery is connected into the right ignition system.
LIGHTS

Optional anti-collision light assemblies may be installed on each wingtip. These consist of a navigation light and a strobe. There may also be a position light and a beacon on the rudder.  An optional landing light may be mounted in the leading edge of the left wing. 
Optional LED lighting package may be installed on the aircraft.  On the LED system, the NAV light must be turned on first in order for the strobes to operate.
STALL WARNING

The stall warning system is activated by a vane located on the leading edge of the right wing. As the aircraft approaches the stall, a horn will sound. The system is calibrated so that the horn will come on at least _______ miles per hour above the stall speed. 

PITOT-STATIC SYSTEM

The pitot system senses dynamic pressure through a tube that is aligned with the flow of air and is located in the leading edge of the jury strut on the left wing.

The static pressure source for each instrument is vented to the inside of the cabin. Because of this, the indications for airspeed, altitude, and rate of climb will be affected by opening the windows, door, or cabin air vents.
COCKPIT

Entry to the cockpit is through a door and window arrangement on the right side of the aircraft. The window is latched to the door using rotating tangs that engage slots in the door. The door is opened using a rotating handle. The window must be raised until it engages the latch on the wing. Close the door by rotating the door handle and pulling it closed. Release the handle once the door is fully closed, allowing the latching pins to engage in the fuselage. Release the window latch on the wing and lower the window closed. Engage the tangs in the door.
A window on the left-hand side of the fuselage operates in a similar manner to that on the right.

The aircraft seats up to two in a tandem configuration. All flight controls are within reach of the front occupant, and therefore, the aircraft must be flown from this position. The rear occupant, if rear seat equipped, is provided with a stick, rudder pedals, throttle and brakes for flight instruction.
The front seat is adjustable fore and aft. To move the seat, remove the quick-release pins on the sides of the seat and slide to the desired position. 

If equipped with a rear seat, the seat straps should be checked for proper routing through the slide adjuster as shown below.
[image: image1.jpg]Fuselage Tube
Representation

Slide Adjuster
Representation

Belt Routing




Figure 1 - Rear Seat Strap Routing

INSTRUMENT PANEL

The instrument panel contains all flight, navigation, and engine instruments that are required for V.F.R. operations.
CABIN HEAT 

Hot air for heating the cabin is supplied by a heat exchanger located around the engine exhaust. Hot air enters the cabin through opening in the floorboard.  To select the heater, the control on the upper right part of the instrument panel must be pulled aft.

BAGGAGE AND CARGO COMPARTMENT

The aircraft has a cargo compartment located  behind the rear occupant that is divided into two areas.  The forward area has a capacity of ________ lbs and the aft area ________ lbs.
ELT OPERATION AND LOCATION

The aircraft is supplied with an ELT transmitter that meets TSO C91a. The ELT is mounted in a bracket directly underneath the pilot’s seat and may be accessed through an opening on the forward side of the seat column. 
7.2 MUSIC JACK 
An optional Music Jack may be installed on the aircraft. 
	NOTE 
When any device is plugged into the music jack, this will  disable all GPS auditory warnings. However, visual  warnings will still be displayed on the GPS screen. 
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