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AIRCRAFT and SYSTEMS DESCRIPTION


 N727RH


GENERAL





	The Mustang II is a high performance side by side all metal sport aircraft designed by and first flown in 1966 by Robert ‘Bob’ Bushby (EAA #26) as a two place version of the Midget Mustang. The Midget Mustang was designed and built in 1948 as an all metal racer by Dave Long, the chief engineer of Piper Aircraft at the time. There are over 300 Mustang II’s flying, several with over 1,000 hours on them and at least two with over 2,000 hours. 


  


	When operated at a weight of 1250 pounds, the design is fully aerobatic to 6 G’s positive and negative, ultimate strength is 9 G’s. At 1600 pounds gross weight it has a designed yield strength of 5 G’s positive and negative. The roll rate is over 180 degrees per second.


ENGINE





	The Lycoming IO-320-B1A four cylinder, fuel injected engine is rated at 160 horsepower at 2700 RPM. Cylinders are numbered 1) right forward, 2) left forward, 3) right aft and 4) left aft. The cylinder head temperature probe is located in the number 3 cylinder. The exhaust system is a crossover type with no muffler. The single exhaust gas temperature probe is located in the left exhaust pipe.


 


	The two Slick magnetos each have impulse couplings and are timed to fire at 25 degrees BTC. The engine mount is a Type 2 Dynafocal of steel tube construction. Cooling air flows over the cylinders and downward as well as through the oil cooler at the left rear of the engine before exiting through the adjustable cowl flap at the bottom rear of the cowling.





	Induction air is drawn from above the right rear cylinder through the air filter, through an alternate air box into the fuel injector. The alternate air box will automatically open a spring loaded door to admit unfiltered engine cowl air to the engine in the event of air filter blockage. The alternate air may be manually selected by the control just left of the throttle.





	The engine and propeller combination is from a 1965 Piper PA-30 Twin Comanche. Parts and servicing information not available in this manual may be obtained from the appropriate Piper or accessory manufacturer Parts or Service manuals.	                  		 7-2


FUEL INJECTION





	The Bendix RSA-5 fuel injection system is based on the principle of measuring engine air consumption by use of a venturi tube and using airflow to control fuel flow to the engine. Fuel distribution to the cylinders is accomplished by a fuel flow divider. 





	Fuel pressure regulation by means of the servo valve causes a minimal drop in fuel pressure throughout the metering system. Metering pressure is maintained above vapor forming conditions while fuel inlet pressure is low enough to allow the use of a diaphragm pump. Vapor lock and associated problems of difficult starting are thus eliminated.





	Incorporated in the servo regulator is the airflow sensing system which contains a throttle valve and venturi. The differential pressure between the entrance and the throat of the venturi is the measurement of air entering the engine. These pressures are applied across an air diaphragm in the regulator.





	Mounted on top of the engine is the ported fuel flow divider with four nozzles routed to the cylinders. The divider contains a spring loaded positive shutoff valve. Within each cylinder are continuous flow air bleed nozzles with provisions to eliminate the adverse effects of low manifold pressure when idling. Since fuel metering is provided by the servo regulator rather than the nozzles, more uniform cylinder head temperatures result and a longer engine life is possible.





	Induction air for the engine enters the opening in the nose cowl and is picked up by a large air duct at the right rear baffle. The air is directed to a filter and on to the servo regulator. An alternate air source for the induction system contains a spring loaded door at the throat of the servo regulator. This door operates automatically if the primary air source is obstructed or manually by the push-pull control left of the throttle quadrant. The primary system should always be used for takeoff. 
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PROPELLER





	The propeller is a 72” Hartzell HC-E2YL-2 constant speed, controllable, full feathering unit. The prop is controlled by a governor mounted on the lower aft side of the engine via the prop control lever. The forward position is low pitch, high RPM, while moving the lever aft gives a higher pitch, low RPM to the point of feathering in the full aft position. A loss of oil pressure will cause the propeller to move toward feather, however, it can only be feathered when the engine is rotating above 1000 RPM. Loss of centrifugal force due to slowing RPM will actuate a stop pin that keeps the propeller from feathering each time the engine is stopped on the ground. If the engine freezes up, it will be impossible to feather the propeller. A loss of the dome air charge will result in a low pitch, high RPM condition.





FUEL SYSTEM





	The fuel system consists of three tanks - one in each wing plus a main tank forward of the instrument panel, two fuel pumps: a full time engine driven pump and an electric pump, transfer pump, selector panel, three quantity indicators, fuel flow gauge and interconnecting vent system.





Fuel Tanks and Vent System





	The leading edge of each outboard wing section is a sealed fuel tank with a capacity of 18 gallons, of which 16.5 are usable. At the inboard rib near the lower wing attach point is the fuel pickup with a finger strainer. At the low point of each wing tank is a quick drain. Inside the tank near the filler cap is the vent / overflow tube. All tanks and the fuel quantity standpipes are interconnected by the vent system. The vents open to outside air at each wingtip and just aft of the firewall below the copilot’s rudder pedals. The main tank is between the instrument panel and the firewall and has a capacity of 25 gallons, all useable. The main tank has a finger strainer at it’s outlet.
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FUEL SYSTEM (con’t)


Fuel Selection





	The fuel selector panel is schematically arranged to show how the tanks, selector valves, transfer pump and electric fuel pump are plumbed. Wing tank fuel first flows through a “LEFT, RIGHT, BOTH, OFF” selector and then to the “WING FUEL ROUTING” selector. This selector enables the pilot to route the fuel to the transfer pump to be pumped into the main tank for normal operation, or directly to the engine if desired.





	Selection of “DIRECT TO ENGINE” may be desired in the event of transfer pump failure, a problem with the main tank or it’s quantity indicator, or possibly for center of gravity purposes. The main tank has an “ON, OFF” selector valve at it’s outlet. After fuel leaves the selector panel, it flows through a gascolator / drain at the lower left rear of the engine compartment, the electric fuel pump, the engine driven fuel pump and then into the fuel injector.





Fuel Quantity Indicating System, Transfer Pump





	The fuel quantity in each tank is accurately measured with electronic capacitance type probes. The main tank’s probe in addition to indicating tank quantity, has a calibrated sensor that triggers the transfer pump relay to activate the transfer pump (if armed) when the main tank quantity drops to three fourths full. The transfer pump switch light will illuminate when the transfer pump is operating. The transfer pump and it’s relay are located under the copilot’s floorboard.





	The quantity of each wing tank is measured by a probe in a vented standpipe near each pilot’s outboard knee.





	Refer to the following chart for fuel capacities:


	ON GROUND ATTITUDE			IN FLIGHT ATTITUDE


	MAIN TANK   	     WING TANK	            MAIN TANK          WING TANK


               (all useable)        TOTAL    USEABLE	         (all useable)       TOTAL  USEABLE





F	         25		 18	 16.5 		     25	   18	    16.5	


7/8	         22		 17	 15.5 		     22           17	    15.5	


3/4	         18		15.5	 14		     18	    15.5	    14	 


5/8	         15	                 13             11.5		     15	    13             11.5	


1/2	         12	                 10.5            9		     12	    10.5            9	


3/8	           9	                   8               6.5 		       9	      8	      6.5


1/4	           6	                   5.5            4 		       6    	      5.5            4	


1/8	           3	                   3.5            2		       3	      3.5            2 	


E	           0	                   1.5            0		       0  	      1.5	      0	 
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ELECTRICAL SYSTEM





	Electrical power is supplied by a 12 volt, direct current system. The system includes a 12 volt 50 ampere generator, regulator and 35 ampere hour battery to produce electrical power. The battery is located in a sealed box aft of the baggage compartment. On the right side of the fuselage near the battery is an external power receptacle enabling the use of an automotive battery or external battery charger assist for starting or charging. The aircraft Master Switch must be on for the external power relay to be energized to provide power to the aircraft battery and electrical system.





	A dual volt / amp meter indicates system performance. The gauge is designed so that normal operation is indicated with both needles at or above level. Engine operation typically needs to be above 1500 RPM for the generator to provide charging. Charging is indicated by a positive ammeter reading and a voltage between 13 and 14.5 volts.





	The split BAT / ALT Master switch “BAT” side energizes the master solenoid to provide power to the main bus and lower row of circuit breakers. The “ALT” side of the switch energizes the generator field turning the generator on to enable it to recharge the battery. The AVIONICS MASTER switch / circuit breaker energizes the upper row of circuit breakers providing power to the avionics. This switch is normally off for engine start. The engine starter solenoid is located near the base of the copilot’s control stick and is activated by the magneto key switch.





	The circuit breakers automatically break the electrical circuit if an overload should occur. To reset the circuit breaker simply push in the reset button. It may be necessary to allow approximately two minutes for cooling before resetting a circuit breaker. Corrective action should be taken in the event of continual circuit breaker popping or a circuit breaker that will not stay reset. It is possible to manually trip a breaker by pulling out on the reset button. 
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VACUUM SYSTEM





	Suction for the vacuum operated gyro instruments - the attitude indicator and the heading indicator is supplied by an engine driven vacuum pump. Air is drawn into the central air filter located behind the airspeed indicator, drawn through the two instruments, through an adjustable vacuum regulator located on the firewall forward of the copilot’s rudder pedals to the vacuum pump. Suction is indicated on the suction gauge located immediately beneath the vacuum operated instruments. Normal operating range is 4.8 to 5.1 inches of mercury.





PITOT and STATIC SYSTEM





	Static air and pitot pressure are supplied by the heated pitot head under the left wing. Pitot pressure is provided to the airspeed indicator and static pressure is provided to the airspeed indicator, vertical speed indicator and encoding altimeter.
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AVIONICS





	The Narco Mark 12D TSO Nav/Com has 720 Comm channels (118.000 to 135.975), with a power output of 7 watts. The Nav has 200 channels (108.00 to 117.95) with a built in glideslope receiver of 40 channels.





	Frequencies are selected in the Standby channel and then "Flip-flopped" into the Active channel. A "keep alive" option retains the last active Com and Nav frequencies while power is off. The standby Com and Nav frequencies default to 121.90 and 110.50 when the power is off. Display dimming is automatic.  In the event of a display failure, the unit could be turned OFF and then back ON and the desired frequencies could be selected in the Standby channel by counting up or down from the default standby Com or Nav frequencies and then select them to the Active channel.





	Headphone and boom Mic jacks are behind each pilot on the aft bulkhead. Associated push to talk buttons are on each pilot’s control stick. A hand Mic jack is located in the floor at the front left side of the pilot’s seat.





	The ID 825 TSO Nav indicator displays VOR, ILS localizer and glideslope information.





	The King KN-62A TSO DME displays distance and frequency when "FREQ" is selected or distance, groundspeed and time to station when "GS/T" is selected.





	The King KT-76 TSO Transponder in conjunction with the Aerosonic Encoding Altimeter will reply Mode C (altitude encoding) as well as normal Mode A (4096 code) when "ALT" is selected.  In the "ON" position only Mode A and no Mode C altitude information is transmitted.





	The PS Engineering PM2000 Stereo Intercom (in the "ALL" position) permits the simultaneous use of the aircraft's communication radio receiver and transmitter, the voice activated pilot intercom and reception of the stereo CD. By selecting "ISO" the pilot does not hear the other occupant on the intercom or the entertainment system. The mute feature mutes the entertainment reception when aircraft radio or intercom is receiving and is selected on or off by pushing the Squelch knob. Mono or stereo headphones can be selected by the "Mono/ Stereo" switches. The Intercom volume knob only controls the intercom volume and does not control the aircraft radio volume which must be controlled by it's own knob. The PM2000 has a fail-safe radio interconnect which enables the aircraft radio to be heard whether the intercom is powered on or off.                                                                                                                									7-8








CLOCK





	The clock is an AstroTech LC-2 Digital Chronometer with time, date and timer functions. There are three control buttons: MODE, SET / RST, and DT/AV  /  ST/SP. 





	MODE SELECTION


	The MODE button is pressed to select the desired operation, either Clock or Timer. In the Timer Mode, the annunciator (a small square dot) will appear above the word Timer. In the Clock Mode, the annunciator will appear above the word Clock if in 12 hour mode. The clock can be switched internally for 12 to 24 hour operation. In the 24 hour mode there is no clock annunciator.





	CLOCK MODE	


	Normal clock operation will be indicated by the colon which blinks every ten seconds.


Note: If in the clock mode the colon is not flashing every ten seconds, press and hold the DT/AV button until the time returns. This will activate proper colon operation.


	


	DATE OPERATION


	With the Clock Mode selected, momentarily pressing the DT/AV button momentarily will activate the date mode to display. The Month:Date will be visible for 1.5 seconds. The display will then automatically return to the clock display. During the display of the date, the Clock annunciator will be blanked from the display.





	DATE SETTING


	To set the date, while in the Clock Mode, press the SET button one time. The month’s digit will flash. Press the DT/AV button to advance the digit to the desired month. Press the SET button one time and the day’s digit will flash. Press the DT/AV button to advance to the desired day. Press the SET button, and the date is now set.





	TIME SETTING


	To set the time, while in Clock Mode press the SET button (four times) to cause the hour’s digit to flash. Press the DT/AV button until the desired hour is displayed. Then press the SET button one time to cause the minute’s digit to flash. Press the DT/AV button to advance the minutes to the next minute coming up. The SET button is pressed once more to hold the time displayed. When the time standard used shows the exact time displayed, press the DT/AV button to start the clock function at the exact second.
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Note: It is always necessary to go through the date step before setting the time. If the date is correct, simply press the SET button four times to cause the hour’s digit to flash. Then proceed with the above instructions to set the time.





If the minutes are not advanced when they are flashing in the SET mode, pressing the SET button will return the clock to the normal time keeping mode without altering the minutes. This feature is useful when changing time zones.





Note: To return from SET mode (indicated by flashing number) press MODE button twice.





	TIMER MODE





	Press the MODE button to position the annunciator above the word TIMER. Labels below the left and right buttons describe timer functions. Press the RST button so that the time will read zero. To start the timer counting, press the ST/SP button one time.





	TIMER OPERATION





	The timer will initaially count in minutes and seconds, and the colon will blink every second. After 59 minutes and 59 seconds, the timer will change to count in hours and minutes up to a maximum of 23 hours and 59 minutes. During the hours and minutes count, the colon will indicate counting activity by blinking every ten seconds.





	The timer count may be stopped and held at a particular time by pressing the ST/SP button. To add to the existing count, press the ST/SP button again, and the timer will continue counting up from the previous total. To start a new count, press the RST button to zero the display. Press the ST/SP button to start a new count.





	During the hours and minutes count, the hold mode can be recognized by the lack of colon activity for a ten second duration. The colon may be continuously on or off in the hold mode.





	DISPLAY TEST


	


	This test should be done with the clock in the Timer Mode.


	Pressing both the SET and the DT/AV buttons at the same time will result in a display test function. All display segments, colon, and annunciators will be activated. The clock will return to the timer mode. (If the display test is done in the Clock Mode, it will return in the set condition and have to be reset.)					         			7-10


				

















