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(Based on the RV-4 and the Harmon Rocket-2)

This aircraft is amateur-built and is certificated in the Experimental category.  This handbook, while believed to be complete and accurate at the time of publication may not contain ALL of the information needed to safely operate the aircraft described.  By virtue of its Experimental amateur-built status, all persons entering this aircraft do so at their own risk.

Builder/Owner:



Thomas Gummo








15836 St. Timothy Road







Apple Valley, CA 92307

GENERAL

AIRFRAME SPECIFICATIONS









	Wing Span 
	21 ft. 10 in.
	Flap Travel

	0 to 40° down

	Length
	21 ft. 6 in.
	Aileron Travel
	28° up, 15° down

	Height
	5 ft. 7 in.
	Elevator Travel
	28° up, 22° down

	Wing Area
	109 sq. ft.
	Rudder Travel
	±33° from center

	Wheel Track
	6 ft. 6 in.
	Wing Loading
	16.4 lbs/sq. ft.

	Power Loading
	5.9 lbs/hp.
	
	


INSTRUMENT READINGS

Manifold Pressure Range

15 to 90 inches Hg
   

Oil Pressure


0 to 99 PSI

Fuel Pressure


0 to 99 PSI

Oil Temperature


-9 to +150 0C

Cylinder Temperature

0 to 500 0C

Exhaust Gas Temperature

0 to 999 0C

Ammeter



-9 to +75 AMPS

Voltmeter



0 to 39.9 Volts

Tachometer



0 to 3000 RPM

Fuel Flow



.6 to 60 GPH

Fuel Quantity Remaining

0 to 99.9 GAL

Airspeed Indicator Markings

White Arc
Bottom
VS0
50 Knots



Top 

VFE 
90 Knots
   

Green Arc
Bottom 
VS1  
55 Knots



Top 

VNO  
170 Knots
   

Blue Line


VA   
135 Knots
   

Red Line


VNE  
250 Knots
 

LIMITATIONS (Sea Level, ISA, IAS @ UTILITY GROSS WT, No Wind)

Takeoff Distance, Hard Surface

No Flaps



700 ft
   

To Clear 50 ft Obstacle

900 ft
 

Landing Distance, Hard Surface

Flaps @ 40°



800 ft
   

To Clear 50 ft Obstacle

1400 ft
 

Other limitations

	Utility G Limits
	+4.4/-3.0
	Utility Useful Load
	840 lb

	Baggage Capacity
	100 lb max [15] ft3
	Service Ceiling
	Not tested – No Oxygen System

	Aerobatic G Limits
	+6.0/-4.0
	Aerobatic Useful Load
	390 lb


Emergency Procedures


Fire.  Electrical and fuel are the two most common sources of fire.  In the event of fire while on the ground, set Master-OFF, Magnetos-OFF, Mixture-IDLE CUTOFF, Fuel-OFF, and clear the aircraft.   For in-flight fire, attempt to ascertain the cause.  If an electrical fire, set Master-OFF.  If a fuel fire, set Master-OFF, Magnetos-OFF, Mixture-IDLE CUTOFF and Fuel-OFF.  Execute an Emergency landing immediately and clear the aircraft.  


Engine Roughness.  Modern aircraft engines are durable and seldom fail catastrophically without advance warning (erratic/lowering oil or fuel pressures, unusual/excessive mechanical noise, rising oil and/or cylinder head temperatures, etc.).  If these are experienced, the flight should be promptly aborted, and the problem corrected prior to further flight.  Pilot induced failures are more common (fuel starvation, improper use of controls, poor fuel management).  Check Magnetos-BOTH, set Boost Pump-ON, Mixture-ENRICHEN and Fuel-SWITCH TANKS.  If these actions fail to correct the roughness, make a precautionary landing as soon as possible.  DO NOT attempt to further troubleshoot the problem in the air.  Avoid vapor lock in the fuel system by being aware of the conditions which can promote it, running the Boost Pump for >5 minutes and verifying that fuel pressure has stabilized prior to takeoff.


Engine Failure.  In the event of in-flight engine stoppage, setup for best glide (VGLIDE) and continue to fly the aircraft.  Then set Mixture-RICH, Fuel-SWITCH TANKS, Boost Pump-ON, Magnetos-BOTH, and attempt engine restart if there is time.  If failure occurs during departure, DO NOT turn back to the airport unless you are certain that a safe landing can be made.  Below 1000 ft AGL, it is often preferable to land nearly straight ahead, if feasible.  DO NOT hesitate to declare an Emergency with ATC in order to report position, request vectors to the nearest safe landing site and/or to obtain a priority landing clearance.  Announce Emergencies on 121.50 MHz.


Engine Out Approach.  At best glide (VGLIDE), for every 1000 ft of altitude AGL the aircraft will travel about 1.75 miles (at 900 fpm sink rate).  This is less than a 5° glide angle.  A stopped prop 

produces more drag than a wind milling one, so the actual distance may be less.  Plan a good approach and stick with the plan.  Set final flaps after the landing site is made.  Setup the final approach at 70 

Knots (no slower).  Prepare for any off-airport landing by setting Master-OFF, Magnetos-OFF and Fuel-OFF to reduce the chances of fire.  Land and promptly clear the aircraft.


Crash Concepts.  Pilots flying VFR flight plans stand a better chance of timely rescue in remote areas than those who are not.  Activate ELT manually during the Emergency approach.  Touchdown with the least forward speed and sink rate consistent with good aircraft controllability.  Sacrifice non-vital aircraft structures if helpful in reducing damage to vital structures surrounding occupants.  Land on vegetation (brush or dense crops) or pass between two trees to break the landing roll.  Endeavor to contact the ground in a nearly flat attitude.  If ditching over water, don emergency life vests, if available, and prepare for egress.  Land in the direction of the swell on the backside or across the swell at the crest and as near the shore as possible.  Perform a full stall landing with tail contacting first.  A snow landing should be approached in similar fashion.


In-flight Canopy Opening.  The sliding canopy opening in flight need not be a catastrophic event.  Continue to maintain control of the aircraft and slow the forward speed to < 85 Knots to minimize windblast.  Make an emergency landing.


Main Brake Failure.  If possible, select a runway with a crosswind coming from the side of the failed brake.  The aircraft will weathervane into the crosswind and by careful application of the remaining good downwind brake, adequate directional control can be maintained.  If it is inevitable that the aircraft will exit the runway surface and enter rough terrain or strike an obstacle, a ground loop performed using the remaining brake may be the better option and should be considered.

Alternator Failure.  When main bus voltage is less than 13VDC, indicating that the alternator is producing insufficient energy to run accessories and/or charge the battery.  Although this is not necessarily an Emergency during the day, it can be critical to continued safe flight at night.  Set all external lights-OFF to shed high lighting loads.  Cycle the alternator field switch to see if the alternator will come back on-line. If alternator output is not restored, the remaining battery power will need to be rationed for the remainder of the flight.  Turn OFF the alternator field.  Endeavor to reduce the load on the battery to the maximum practical extent.  Determine the proper flight termination strategy and implement it based on an honest assessment of the current situation.  Contact ATC as necessary to request assistance and safely terminate the flight as soon as feasible.

Go-Around.  Care must be taken to avoid over-speeding the flaps if full throttle is used.  If full throttle is not used, be careful to use enough power to fly away safely while retracting the flaps.  There is a VERY LARGE trim change from a trimmed aircraft in the landing configuration to a trimmed aircraft in the climb configuration.  Between retracting the flaps, re-trimming the aircraft, safely flying away from the ground, and accelerating to climb speed, the pilot is very busy during a go-around.  If possible, side step the runway and re-establish normal pattern flight on the crosswind leg.  Communicate situation or intentions as necessary.

NORMAL OPERATIONS


Ground Handling.  DO NOT push or pull on control surfaces.


Boarding.  Complete the preflight checklist prior to boarding.  Unlock the key lock on the left side of the fuselage and rotate the access handle counter-clockwise to release the canopy latch.  Board by placing one foot onto the anti-skid coated wing walk area and pulling oneself up by the roll bar.  Note: Lowering flaps aids entry and egress.  DO NOT step on flaps or any other wing surfaces beyond the anti-skid material.    Grasp roll over bar center brace and step onto the seat.  Swing feet forward onto the floor and sit down.  Secure harnesses and don headsets.


Cold Engine Start.  Preheat engine as necessary in cold climates.  Complete the startup checklist.  Prime for 3 to 4 seconds, hold brakes, clear the prop area and start engine.  Oil pressure should come up within 20 seconds. Lean the mixture aggressively during sustained idle to reduce the tendency for plug fouling. 


Hot Engine Start.  If a hot start within a short period of time is anticipated, open the oil dipstick access door after shutdown to reduce heat soak tendency in high heat ramp conditions.  Shut the oil access door prior to engine start.  Complete the startup checklist.  Turn Boost Pump-ON.  Do not prime, hold brakes, clear the prop area and start engine.  Run-up engine for 5 minutes minimum with Boost Pump-ON and don’t attempt takeoff until fuel pressure has stabilized.


Taxiing.  All harnesses shall be secured prior to ground taxi operations.  Taxiing may be performed with the canopy in partially   open or closed depending on conditions.  Taxi at a brisk walking pace using rudder and differential braking to steer the aircraft.  Lean the mixture aggressively during taxi to reduce the tendency for plug fouling.

Normal Takeoff.  Complete the run-up checklist prior to take-off.  Set elevator pitch trim.  Ensure that the canopy is closed and latched prior to takeoff.  Apply throttle smoothly (three second count) and ensure engine reaches full takeoff rpm (2500 to 2600 rpm) prior to rotation.  As the aircraft accelerates, use rudder as necessary to maintain directional control.  Maintain neutral stick pressure to allow the tail to rise.  When passing thru takeoff speed rotate smoothly, and then establish an appropriate climb attitude.  Avoid the tendency to over-rotate.  Be aware that dynamic hydroplaning on wet runways begins around 55 Knots IAS on this aircraft.


Crosswind Takeoff.  Preferred technique is to hold aileron into the wind and use downwind rudder.  In severe gusty crosswind conditions, apply the downwind brake intermittently and allow the aircraft to accelerate between applications.  The takeoff run can be extended by 50% or more in the presence of a strong crosswind.  For crosswind components above 10 mph, add 5 mph plus ½ the gust speed to normal takeoff speed and raise the nose more abruptly to achieve a clean lift-off without side-skip.  


Short Field Takeoff and/or Obstacle Clearance.  Reduce gross weight as much as is feasible and ensure that the aircraft CG is nominal.  Ensure that the engine oil is fully warmed up and lean as necessary for best power (max rpm) above 5000 ft PA.  Apply 10 to 15° of flaps.  Using all of the available runway, align the aircraft with the centerline and apply full power.  Use minimum differential braking for directional control.  Rotate at VR and climb at best angle (VX) until any obstacle is cleared, then slowly retract flaps and establish an appropriate climb attitude.


Rough or Soft Field Conditions.  The aircraft gear is suitable for operation from turf runways; however, the use of excessively soft, rough, gravel or unprepared surfaces should be approached with caution.  If a takeoff must be made from such a marginal surface, reduce the gross weight as much as possible, taxi onto the runway without stopping, apply full power, and attempt to lift-off as soon as possible.  Release stick backpressure after lift off and accelerate in “ground effect” until adequate climb airspeed is achieved, and then establish an appropriate climb attitude.  In the presence of sloping runway conditions, it may be preferable to takeoff downhill, even though there may be a slight tailwind present.


High Density Altitude.  Pay attention to runway length limitations and limit gross weight as feasible.  Always lean for best power at pressure altitudes exceeding 5000 ft. 


Climb.  Best angle of climb (VX) is achieved at 80 Knots IAS.  Best 
rate of climb (VY) is achieved at 100 Knots IAS.  A cruise/climb of 120 Knots IAS at 25 square is recommended for best cooling and increased forward visibility.  Set Boost Pump-OFF when above 1000 ft AGL.


Cruise.  Depending on weather and other factors, higher cruising altitudes (10,500 to 11,500 ft MSL) will allow for improved ground speeds and often less thermally induced turbulence.  At 75% power and below, the mixture may be leaned 65°C rich of peak EGT for best power and 40°C rich of peak EGT for best economy.  Endeavor to switch tanks every 30 to 60 minutes over areas where a landing may be easily accomplished.  Set Boost Pump-ON for a moment during tank changeover. 


Low Speed Handling and Stall Behavior.  The aircraft has good slow speed handling and the stall warning is a slight buffet, followed by a crisp break with moderate left wing drop.  Stall recovery upon stick release is nearly instantaneous and the altitude loss can be held to as little as 100 to 150 ft.  Control feel is light at all speeds.  Rudder and ailerons are effective into the stall.  Normal spin recovery techniques are effective.  Caution: Fully developed recreational spins are not encouraged as downhill speed builds quickly in this aircraft.


Descent.  Plan the descent well in advance of arrival, considering the cruising altitude and the elevation of the destination.  Reduce power slowly to avoid shock cooling the engine and adjust the prop pitch such that a descent under power (>20 square) will not exceed limiting airframe speed (VNE).  Start the descent about 6 miles (2 minutes) out for every 1000 ft of altitude loss required allowing for a nominal 500 fpm sink rate.


Operation in Congested Traffic Areas.  Use landing lights to enhance the visibility of this aircraft when operating in close proximity with other aircraft and particularly in congested traffic areas.  Fly standard patterns and be especially vigilant when operating from non-towered airports.


Approach and Landing.  Plan the arrival so that a normal pattern entry to the active runway can be made from the aircraft’s present position.  Select a runway, which (1) will minimize excessive tailwinds/crosswinds, (2) is of an adequate length, (3) has an adequate surface and (4) presents minimal down slope.  Fly 90 Knots IAS on downwind, 80 Knots IAS on base and 70 Knots IAS on final.  65 Knots IAS may be used for final speed if there are no turbulent or gusty conditions.  Flaps may be deployed below 90 Knots IAS to a maximum of 40°.  Operate boost pump below 1000 ft AGL.  Round out a few feet above the landing surface; hold it off and touchdown on the main gear at about 55-60 Knots IAS.  Hold aft stick, and use rudder and differential braking to steer during the roll out.


Crosswind Landings.  Both the side-slip to landing or wings level crab techniques work well in this aircraft, although a slip is preferred to minimize side loading the gear.  Maximum recommended crosswind component is 15 Knots.


Ground Handling and Tie-Down.  The aircraft two removable wing tie down rings.  The wing tie-down structural supports are threaded and may serve as safe aircraft jacking points for performing gear maintenance.


Aerobatics.  Entry speeds for various aerobatic maneuvers are as follows:


Maneuver


Entry speed IAS
   

Aileron roll, Barrel roll
100 - 170 Knots
   

Wingover, Chandelle

120 – 140 Knots
   

Loop, Immelmann


140 – 150 Knots
   

Split-S



70 – 80 Knots

THIS AIRCRAFT IS APPROVED FOR POSITIVE “G” AEROBATIC OPERATIONS.

INTENTIONAL SPINS ARE NOT ECOMMENDED, AS AIRSPEED TENDS TO BUILD RAPIDLY IN THIS AIRCRAFT.

PERFORMANCE  (Sea Level, ISA, IAS @ 2000 lbs Utility Gross Weight)

Stall (½ to Full Flaps) (VSO)

55 Knots
(50 Knots – Solo)
   

Stall (No Flaps) (VS1)


60 Knots
(55 Knots – Solo)   

Touchdown




55-60 Knots
   

Rotation (VR)



60 Knots
   

Final Approach (Full Flaps) (VREF)
70-80 Knots
   

Minimum Sink Rate
750 fpm 

80 Knots
   

Best Angle of Climb (VX)


80 Knots
   

Maximum Full Flap Extended (VFE)
90 Knots
   

Best Rate of Climb (VY)
2000 fpm 
100 Knots
   

Best Glide (Max L/D=12.21) (VGLIDE)
80  Knots
   

Cruise-Climb



120 Knots
   

Maneuvering (VA)



135 Knots
   

Maximum Structural Cruise (VNO)
150 Knots
   

Maximum Cruise (VMAX)


175 Knots
 

Cruise Power Settings


To use these charts, go down to the row, which is closest to the altitude being flown, and go across to the RPM used and determine the Manifold Pressure to set.  

55% Power Chart – 11.5 GPH

 


RPM

Altitude
2100
2200
2300
2400
   

0

21.6
20.8
20.2
19.6
   

1000

21.4
20.6
20.0
19.3
   

2000

21.1
20.4
19.7
19.1
   

3000

20.9
20.1
19.5
18.9
   

4000

20.6
19.9
19.3
18.7
   

5000

20.4
19.7
19.1
18.5
   

6000

20.1
19.5
18.9
18.3
   

7000

19.9
19.2
18.6
18.0
   

8000

19.6
19.0
18.4
17.8
   

9000

19.4
18.8
18.2
17.6
   

10,000
19.1
18.6
18.0
17.4
   

11,000
18.9
18.3
17.8
17.2
   

12,000
18.6
18.1
17.5
17.0
   

13,000

17.9
17.3
16.8
   

14,000


17.1
16.5
   

15,000



16.3
 

65% Power Chart – 12.9 GPH

 


RPM

Altitude
2100
2200
2300
2400
   

0

24.2
23.3
22.6
22.0
   

1000

23.9
23.0
22.4
21.8
   

2000

23.7
22.8
22.2
21.5
   

3000

23.4
22.5
21.9
21.3
   

4000

23.1
22.3
21.7
21.0
   

5000

22.9
22.0
21.4
20.8
   

6000

22.6
21.8
21.2
20.6
   

7000

22.3
21.5
21.0
20.4
   

8000


21.3
20.7
20.1
   

9000



20.5
19.9
   

10,000



19.6
 

75% Power Chart – 14.5 GPH

 


RPM

Altitude
2200
2300
2400
   

0

25.8
25.1
24.3
   

1000

25.5
24.8
24.1
   

2000

25.3
24.6
23.8
   

3000

25.0
24.3
23.6
   

4000

24.8
24.1
23.3
   

5000


23.8
23.0
   

6000



22.8
 

WEIGHT AND BALANCE


Datum is 70" Forward of Wing Leading Edge.  Weight is in pounds, arms in inches from Datum.

	Weight
	and
	Balance
	
	

	
	
	
	
	

	
	Left
	Right
	Tail
	Total

	
	Main
	Main
	
	

	ARM
	81
	81
	263
	

	Weight
	568
	567
	25
	1160

	
	
	
	
	

	Moment
	46008
	45927
	6575
	98510

	
	
	
	
	

	
	
	Center of
	Gravity
	84.92


Center of Gravity and Weight Limits

Empty Weight

1160 pounds
   

Empty CG


84.92 inches
   

Forward CG Limit

86.7 inches
   

Aft CG Limit

97.4 inches
   

Gross Weight Limit
2000 pounds
   

Acro Weight Limit

1550 pounds
 

The stations and their ARMs in inches

Station

ARM
   

Oil


45
   

Pilot


105
   

Passenger

136
   

Rear Baggage
164
   

Wing Baggage
96.5
   

Wing Fuel

86.5
 

How to read the following CG Graphics

A RV–Lister wrote a Visual Basic Program, which is used to see the effects of different actions on the Center of Gravity of your model RV or Rocket.  The program is downloadable from the Matronic’s Web Site.  BTW, I am the author.  (

After selecting the type of aircraft, the user then changes the empty weight and empty CG numbers to the correct numbers for their aircraft.  Of course, the user can change any other numbers as well. 


The Graphic displays a RED box, which show the gross weight, forward, and aft CG Limits.  If there are any acrobatic limits, they are shown in PINK.  The other items are displayed in the color of the Title: OIL – Blue, Pilot – Black, Passenger – Blue, Baggage – Green (two shades), and Fuel – Gray.  Fuel is the last line displayed, which allows the user to see the effects on CG as the fuel is consumed.


All the following examples are within the CG and gross weight limits. 
Most Forward CG – Full Fuel
[image: image2.jpg]. Center_Of_Gravity_ Calculator
Bl telp

TS T e e s oo cvs - o Center of Gravity Graphic

M Weight

Input Fght Conditons W
o

[ 5

UserDefd
Fia E
Passerger

Rear Bangage

UserDefd

Vg w5

Defauit C6 and Waight Limits
Fonward O Lirit %7

Emply Aicraft ms2  [180
Asrobatic Linis %3 1550

ARG Linit £
Man Allowable Weight 2000

Caloulaed Fight Conditons

et [ [

CG

8/20/2004 1:28PM




155 pounds is the minimum weight for a pilot – add 5 pounds of ballast in the rear baggage area for each twenty pounds lighter.  As the two current pilots weigh 270 and 220 pounds, the 155-pound limit is no factor.  We also have a 5-pound tool bag, which we normally fly with and that with helps the forward CG problem. 

Most Forward CG – 5 gallon of Fuel

The end of the line is under the forward CG limit line but it is within limits.  Therefore, from full fuel to minimum fuel, the aircraft is within limits.
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Normal Solo – Full Fuel

These next two cases are for the owner of the aircraft.  Clearly, with full fuel, it is within limits.
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Normal Solo – 5 gallons of Fuel

The minimum fuel situation is also within limits.
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Largest Passenger – Full Fuel
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It is very unlikely that we will never fly anybody that weighs anywhere near 303 pounds, as the physical limits of the rear seat will not allow it.  Therefore, if the passenger can fit inside the rear seat area with the canopy closed; can secure the seatbelt and shoulder harness around their body properly; and while sitting there, not restrict any movement of the flight controls; the aircraft can be safely flown. 

Largest Passenger – 5 gallons of Fuel

The weight situation gets better as the fuel is burned off.  The CG moves aft but stays within limits.
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Cross Country – Full Fuel 
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The user-defined station (96.5 inches) is for the wing storage lockers.  This is the worst case with the two current pilots.  With the owner in the front seat, the CG is well within limits.

Cross Country – 5 gallons of Fuel

At the minimum fuel situation, the aircraft is still within limits.
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Checklist

PREFLIGHT

·
Control surfaces 
- SECURE

·
Tires 

- INFLATED

·
Fuel levels 
- CHECKED

·
Fuel drains 
- SUMPED

·
Engine oil 

- 6 QUARTS MIN

·
Pitot tube 

- COVER REMOVED

·
Cowling 

- SECURE

·
Rear harness 
- FASTENED

·
Loose items 
- SECURED

START

·
Breakers 

- ALL IN

·
Switches 

- ALL OFF

·
Master switch 
- ON

·
RMI 


- ON

·
Select FLIGHT TIME

·
Press [ RST ]

·
Select TACH/FUEL

·
Fuel selector 
- FULLEST TANK 

·
Magnetos 

– BOTH

·
Guarded Switch 
– ON

·
APU Switch 

– ON

·
Throttle 

– FULL OPEN

·
Mixture 

- FULL RICH

·
Prop 


- FINE

·
Prime 

– Boost Pump 3 SEC

·
Mixture 

– FUEL CUTOFF

·
Brakes 

- HOLD

·
Throttle 

- CRACKED

·
Propeller area 
- CLEAR

·
START

·
Mixture 

- LEAN

·
Oil pressure 
– CHECK

·
Guarded Switch 
- CLOSED

·
Avionics 

- ON

·
Gyros 

– ON

·
GPS 


- ON 

TAXI

·
ATIS 


– RECEIVED

·
Taxi Clearance 
– IF REQUIRED

·
Brakes 

– CHECKED

PRE-TAKEOFF

·
Canopy 


- LATCHED

·
Seat belts 


- FASTENED

·
Brakes 


- HOLD

·
Engine run-up 

– 1,700 rpm (Dual) 1,600 (Solo)

·
L /R magnetos 

- CHECK

·
Oil pres/temp 

- CHECK 

·
Fuel pressure 

– CHECK

·
Voltage 


– CHECK 14V

·
Altimeter, Horizon, DG 
- SET

·
Avionics:

XPNDR – ALT ON 

COM –FREQ SET

GPS – WAYPOINT SET

·
Flight controls 

- FREE

·
Mixture 


– FULL RICH 


(or set for density altitude)

·
Prop 



– FINE

·
Trim 



- SET TAKEOFF 

·
Flaps 


– AS NEEDED

·
Boost pump 


- ON

CLIMBOUT

·
Flaps 


- UP

·
Boost pump 


– OFF

·
Power & prop reduction

·
Maintain 100 Knots +

·
Monitor CHTs

CRUISE

·
Prop 2,100-2,400 rpm

·
Lean to peak EGT

PRE-LANDING

·
Seat belts 

- FASTENED

·
Fuel selector 
– RIGHT/LEFT

·
Mixture 

- FULL RICH

·
Prop 


- FINE 

·
Boost pump 

- ON

·
Landing lights 
- ON

LANDING SEQUENCE

·
Pattern entry 
– 12” MAP

·
Airspeed 

– 120 to 100 Knots

Mid-Field


·
Pull power

- slow to 80 Knots

·
Extend flaps 
– Below 90 Knots

·
Base 


- 80 Knots

·
Final 

- 75 Knots

·
Over fence 

– 70 Knots

·
Round-out 

– 60 Knots

AFTER ROLL OUT

·
Boost pump 

- OFF

·
Flaps 

– RETRACT

·
Trim 


- NEUTRAL

SHUTDOWN

·
Flaps 

– EXTENDED

·
Mixture 

- IDLE CUTOFF 

·
GPS 


– OFF

·
Flight Time 
– RECORD

·
Ignition switch 
- OFF

·
All switches 
- OFF

AFTER REFUELING

·
RMI – Select TACH/FUEL

·
Press – [ RST ]  Reset to Zero

·
Press [ 10 ] to add ten gal

·
Press [ 1 ] to add one gal

Or

·
Press - [ PRE ] for preset

AOA INDICATIONS

·
1-Green 


= CRUISE

·
2-Green 


= L/D Max

·
2-Green 1-Yellow 

= FAST APPROACH

·
2-Green 2-Yellow 

= OPT APPROACH

·
2-Green 3-Yellow       
= SLOW APPROACH

·
2-Green 3-Yellow 1-Red 
= AOA Advisory

·
2-Green 3-Yellow 2-Red 
= AOA Warning

·
2-Green 3-Yellow 3-Red 
= CRITICAL AOA

EMERGENCY PROCEDURES


AVIATE 
- Establish best glide 

NAVIGATE 
- Select landing area

COMMUNICATE - Contact ATC

AIRSPEEDS

·
Best glide 

– 80 Knots

·
Normal approach 
– 75 Knots

·
Short/soft field 
– 70 Knots

ENGINE OUT  

·
Mixture 


– Full Rich

·
Fuel selector 

– Change tanks

·
Boost pump 


- ON

·
Red Guarded Switch 
- On

·
APU Switch 


- ON 

·
ATTEMPT RESTART

ENGINE OUT LANDING

·
Fuel selector valve 
- OFF

·
Seatbelts 


– TIGHT

·
Squawk 


- 7700

·
ELT 



– ACTIVATE

·
Flaps 


– AS NEEDED

·
Landing 


– SOFT or SHORT FIELD, 70 Knots approach

RADIO FAILURE

·
Squawk 

– 7600

·
Green 

– CLEARED TO LAND

·
Red 


– CIRCLE

·
Flashing Red 
- UNSAFE

RADIO FREQUENCIES

PRESETS
·
CH-1   122.75   Air-to-Air
  

·
CH-2   122.85   Unicom

·
CH-3   123.15   Flight Test

·
CH-4   123.45   Flight Test

·
CH-5   122.80   Apple Valley

·
CH-6
 123.00   Hesperia

·
CH-7   124.55   Joshua

·
CH-8   118.35   VCV Tower

·
CH-9
 121.50   EMERGENCY



FORMATION FREQUENCIES

·
TOP GUN
134.95

·
TOP HAT
135.95

LOCAL FEQUENCIES

·
VCV GRND  

135.95

·
FLIGHT WATCH
122.00

·
SPORT


132.75

·
RIVERSIDE FSS
122.20

·
BIG BEAR CITY
123.05

·
L.A. CENTER

126.35

AIRCRAFT SYSTEMS DESCRIPTION

Airframe Description.  This aircraft is of aluminum semi-monocoque construction with steel corner weldments at critical support points.  Primary fasteners are aircraft quality rivets, screws and bolts.  Cowlings, Wing Tips and Fairings are polyester/glass.  Titanium tapered gear legs are used.  Mains have additional vinyl ester/glass gear leg and intersection fairings.  Two-piece wheel pants are polyester/glass two-piece types on aluminum mounts.  

Engine Description.  The engine is a fuel-injected Lycoming IO-540 J4A5.  No inverted fuel and oil systems are provided.  Ignition is via two single magnetos, with the left magneto impulse coupled.  Spin-on oil filter, oil cooler, high-pressure mechanical fuel pump, alternator and lightweight starter are provided.  Throttle, Prop, and Mixture controls are of conventional design.  A friction lock maintains the desired throttle position in flight.  The exhaust system is a one of a kind designed for the aircraft. 

FAA Type Certificate



1E4

Rated Horsepower




250


Rated RPM





2575

Bore, inches




5.125

Stroke, inches




4.375

Displacement cubic inches


541.5

Compression Ratio




8.5 to 1

Firing Order




1-4-5-2-3-6

Spark occurs, degrees BTC


250
Value Rocker Clearance 

(Hydraulic tappets collapsed)

.028-.080


Prop. Drive ration



1 to 1


Prop. Driven rotation



Clockwise


Engine Weight




409 pounds

Aviation Grade Fuel



100/110LL Octane, 

minimum



Engine Idle





650 to 850 rpm
   

L/R Magneto Drop @ 1600 rpm 
< 175 RPM and within 50 

RPM of each other
   

Exhaust Gas Temperature [Max]
   

650°C to 815°C [900°C]
   

Cylinder Head Temperature [Max]

93°C to 220°C [260°C]
   

Fuel Pressure Inlet to fuel pump

-4 to 45 PSI

Fuel Pressure Inlet to fuel injector
14 to 45 PSI

Fuel Pressure Inlet to fuel pump at Idle
12 PSI
   

Oil Pressure Normal Range 


55 to 95 PSI 

Oil Pressure Idle




25 PSI

Oil Pressure Start or Warm-Up


115 PSI
   

Cruise Oil Temperature Ideal [Range]
90°C [60 to 118°C]
   

Cruise Fuel Flow




9 to 15 GPH




Propeller Description.  The FOUR Blade MT, MTV-14-B, constant speed prop, with a fiberglass spinner, has a 2700-RPM limit.

Cockpit Description.  The cockpit provides tandem upright seating for pilot and passenger.  The aircraft is soloed from the front seat ONLY.  Throttle, prop, and mixture controls are located on the left side of the front seat.   Partial flight controls are provided for the passenger: throttle, stick and rudder pedals with NO brakes.

Flight Controls Description.  Dual sticks control roll and pitch.  Controls are light and responsive and there is marked absence of adverse yaw.  Aileron and Elevator actuation is via aluminum push/pull tubes.  Hanging rudder pedals control yaw.  The rudder is cable operated and has a fixed trim wedge on the left side.  Electric Flaps are equipped with a freewheeling (retracted and extended) linear actuator and a panel mounted momentary switch.

Trim System Description.  The Electric Elevator trim servo is controlled with a mounted momentary switch (Coolie hat type) from either stick.  An adjustable servo rate governor is mounted between the two cockpits on the left side of the fuselage.  A panel mounted trim position indicator is provided.  A lever on the front stick controls aileron trim.   This adjusts spring tension on the control sticks to bias the ailerons for trim.


Oxygen System Description.  N/A.


Fuel System Description.  Fuel is carried in two 21-gallon individually selectable wing tanks.  Unvented caps are used and the tanks are vented to two ram air pressurized ports located on the fuselage underside just aft of the firewall.  The position of the fuel selector arrow point (not the handle) determines which tank is supplying fuel.  LEFT, RIGHT and OFF positions with detents are provided. Fuel lines from the tanks to the firewall are 3/8" 5052?0 aluminum.  Two fuel quantity gauges are provided with float-operated senders.  This gauge is calibrated in two-gallon increments, but is unable to register fuel above 15 gallons in each tank. The engine monitoring system includes a fuel flow & totaliser option.  Caution:  Fuel gauges are for reference only and are not to be considered linear or accurate.  An electric fuel boost pump is located in the cabin under the front stick and beside the battery.  This pump should be switched on for take-off, landing, hot starts, extended taxi times, and also for extended climbs if the fuel pressure drops below 15 PSI.  


Brake System Description.  Dual differential hydraulic brakes are provided.  


Instrumentation Description.  Day/Night VFR.  A resettable accelerometer is also provided for monitoring airframe loading during all phases of flight.  


Radio Systems Description.  Push-to-talk switches are provided on each of the stick grips.  Be aware that certain seldom-used aircraft band frequencies can cause GPS reception problems.  They are 121.125 thru 121.250 MHz, 121.750 MHz and 131.200 thru 131.350 MHz.  The GPS signal may be lost and the unit may require rebooting after transmitting on one of the offending frequencies.


Gyro System Description.  Turning on the electrical switch on the panel provides electrical power for attitude and directional gyros.  The neither gyro is cage able for acrobatic flight.

Electrical System Description.  The electrical system is of 

conventional design and uses a switch operated battery master contactor to enable all electrical system functions.  Standard two-magneto ignition is provided.  There are 9 CB switches: Master, Generator, Electric Fuel Pump, Electric for Artificial Horizon and DG, Landing Light, Taxi Light, Navigation Lights, Map Lights, and APU.  There are 11 CBs: Flaps, Radio, Transponder, RMI, Fuel Quantity Gauges, AOA System, Intercom, Elevator Trim, and three power plugs (cigar lighter).

There is a Red Guarded Switch to protect the start button on the stick.  


Lighting System Description.  Lighting is provided in the form of Landing/Taxi, Position, and Map and Instrument lamps.  


Instrument Panel.
The instrument panel has the following items: Magnetic Compass, Bendix-King KY97A Radio, Bendix-King KT96A Transponder, 260 Knot Airspeed Indicator, +10/-5 G Meter, RC Allen Electric Artificial Horizon and Directional Gyro, Ball, Altimeter, Vertical Speed + 6000, 2 Fuel Quantity Gauges, AOA System, Electric Trim Indicator, Sigtronic Intercom SPA-400, And RMI uMonitor. 
HANDLING, SERVICING AND MAINTENANCE

CONSUMABLES


Fuel: 42 gal of Aviation 100LL (Blue) 


Fuel Additive: TCP may be added for lead scavenging purposes


Fuel Filter: Flow Ezy Filters 6180-9 25 Micron



(http://flowezy.freeyellow.com/racingMODEL_ILA.html)


Fuel Filter O-Ring: Flow Ezy Filters, 2-016 Viton O-Ring


Spark Plug (12): Champion REM38E or REM40E @ .018" gap


Exhaust Gasket (6): Blo-Proof 77611


Main Tire (2): 5.00-5, 6-ply @ 30-40 PSI


Main Wheel Bearings (4): Cleveland #214-00400


Tail Wheel:
Van’s Aircraft


Brake Lining (4) and Rivet (12): Van’s


Alternator Belt (change as needed): Gates 7355


Wing Position Lamps (2): Van’s Aircraft

LUBRICATION


Oil (change every 50 hrs): 

12 quarts / 10 usable


Minimum safe quantity in sump

2.75 quarts


Oil Requirements


Average Ambient Temperature
Grades

All Temperatures


SAE 15W-50 or 20W50


Above 800F



SAE 60 or SAE 100


Above 600F 



SAE 40 or SAE 50


300F to 900F



SAE 40


00F to 700F



SAE 40, 30, 20W40


Below 100F



SAE 30, 20W30

(Or proper aircraft oil – Service Instruction 1014)


Oil Filter Element (change every 50 hrs max): Champion CH48110


Hydraulic Fluid: per MIL-H-5606


Wheel Bearing Grease: High Temp Bearing Grease


Accessory Spline Grease: High Temp Bearing Grease


Rudder Pedal Pivot Grease: Lubriplate

MAINTENANCE  (Caution:  Always look for corrosion, leaks, loose fasteners, missing cotter pins/safety wire, chafing, galling and/or other unusual wear.  Ground Magnetos before working on prop and/or engine.)

Maintenance Schedule
   

50 hour or 4 months

Drain engine oil while hot.  Send sample for analysis
   


Replace oil filter.  Cut open & inspect.
   


Inspect & clean oil screen
   


Check & record brake fluid level
   


Check integrity of:
   


    Fuel & oil hoses
   


    Primer system
   


    Ignition system
   


    Alternator & Starter motor mounting bolts
   


    Exhaust system & attachment h/w
   


    Baffling & cooling blast tubes
   


    Firewall forward wiring & engine sensors
   


    Engine mount bolts & rubber mounts
   


    Oil cooler mounting
   


    Firewall seals
   


    Cowling, check hinge condition
   


Inspect & lubricate:
   


    Throttle & mixture linkages, check & lubricate
   


Check alternator belt condition & tension (10-14lbs 5/16”)
   


Check tires for wear, rotate/replace as necessary
   


On test flight, log engine data


100 hour or 12 months


Clean, inspect, regap, rotate spark plugs
   


Compression check on all cylinders
   


Check Magneto to Engine timing
   


Re-install spark plugs with new washers
   

Check prop IAW conditional checklist

	Spark Plug Rotation

	1 – T
	To
	6 – B

	2 – B
	
	5 – T

	3 – T
	
	4 – B

	4 – B
	
	3 – T

	5 – T
	
	2 – B

	6 – B
	
	1 - T


400 hour
Replace spark plugs
   


Valve wobble check?
   

500 hour


Magneto disassembly, clean & adjustment or exchange
   


Check magneto points for clearance at .018 +- .006
   


Inspect breaker felts for proper cam lubrication
 

2 Yrs


Pitot/static & transponder certification
   


Replace ELT batteries (8x Duracell MN1300 'D' cells)
   


Replace clock AAA battery
   

4 Yrs


Replace main RG battery
  
Annual Condition Inspection

Note: a 100 hr inspection in the last 12 months is considered to be a progressive part of the Condition Inspection

Log entry:  "I certify that this aircraft has been inspected on (date) in accordance with the scope and detail of Appendix D of FAR Part 43 and found to be in a condition for safe operation."

N561FS - Gummo Special Conditional Inspection


   


Tach Reading:


   


A.D.s complied with


Van's service bulletins complied with


Logbooks up to date

   


Airworthiness certificate


   


Registration


   


Operation Limitations


   


Weight and Balance information


   


2" EXPERIMENTAL placard


   


Experimental Passenger warning


   


Insurance Card


   


Standard Validation for Canadian Airspace (optional)


   


Data Plate


   

Left Wing:



Put flaps down before starting Left Wing


Left wing exterior


   


Fuel cap for security


   


Left Wing tip, attachment and storage locker


   


Remove left wing aileron bell crank inspection cover


   


Left wing aileron bell crank & attachments


   


Left wing interior


   


Left aileron balance weight


   


Left aileron push-pull tube attachment


   


Left aileron inboard attachment


   


Left aileron outboard attachment


   


(optional) lube left wing rod end bearings


   


Left Flap


   


Left Flap to Wing attachment


   


Left Flap to actuator


   


Reinstall bell crank inspection cover


   


Open/remove left wing root fairing


   


Left wing rear spar to fuselage attach hardware.


   


Left wing fuel tank spar to fuselage attach hardware.


   


Left wing fuselage to wing electrical plug


   


Left wing to fuselage fuel line


   


Left wing to fuselage vent line


   


Left wing to fuselage pitot / static lines


   


Reinstall wing root inspection cover


   

Right Wing:


Put Flaps down before starting Right Wing

Right wing exterior


   


Fuel cap for security


   


Right Wing tip, attachment and storage locker


   


Remove right wing aileron bell crank inspection cover


   


Right wing aileron bell crank & attachments


   


Right wing interior


   


Right aileron balance weight


   


Right aileron push-pull tube attachment


   


Right aileron inboard attachment


   


Right aileron outboard attachment


   


(optional) lube Right wing rod end bearings


   


Right Flap


   


Right Flap to Wing attachment


   


Right Flap to actuator


   


Reinstall bell crank inspection cover


   


Open/remove right wing root fairing


   


Right wing rear spar to fuselage attach hardware.


   


Right wing fuel tank spar to fuselage attach hardware.


Right wing fuselage to wing electrical plug


   


Right wing to fuselage fuel line


   


Right wing to fuselage vent line


   


Reinstall wing root inspection cover


   

Fuselage:


Remove seats


   


Remove carpeting


   


Remove aileron trim handle


   


Remove seat pans and access covers


   


Control sticks and mechanism


   


Left aileron push pull tube


   


Right aileron push pull tube


   


Aileron trim system


   


Elevator trim system


   


Elevator control push - pull tube


   


(optional) lube elevator rod end bearings


   


Fuel valve for operation / security


   


Fuel placard


   


Fuel lines


   


Fuel lines for chafing / leaks / security / condition


   


Fuel tank vent lines


   


Brake lines


   


Corrosion in cockpit / baggage area


   


Remove flap covers


   


Flap mechanism


   


Remove rear tail cone access cover


   


Corrosion in tail cone area


   

Inspect bulkheads and stringers for popped rivets and cracked 

skin


   


Inspect security of internal lines


   


Inspect security of internal wires / cables


   


Inspect canopy for cracks and fit


   


Inspect canopy-latching mechanism


   

 
Inspect firewall for distortion and cracks


   

 
Inspect rudder pedals and brake operation


   


Inspect behind panel for loose wires and chafing lines


Check flap control operation


   


Check rudder cables


   


Install rear tail cone access cover


   


Inspect cockpit instruments for markings


   


Inspect instrument lines


   


Altimeter / Encoder / Transponder (91.411 and 91.413 (a) or (b))

Inspect cockpit fresh air and heater 


   


Inspect seats, safety belts


   


ELT Test (5 minutes after the hour)
91.207(d) (1)-(4) on the ELT             

ELT Batteries expires date: 


   


Nav Lights Illuminate


   


Interior Lights Illuminate


   


Landing Lights Illuminate


   

Main Landing Gear:


Inspect for attachment at engine mount


   


Inspect engine mount to fuselage


   


Inspect for 5606 leaks


   


(optional) lube main wheel bearings


   


(optional) lube tail wheel bearings


   


Check left tire for serviceability


   


Check left tire air pressure


   


Check left brake lining


   


Check left disk for cracks, wear, and deformity


   


Check right tire for serviceability


   


Check right tire air pressure


   


Check right brake lining


   


Check right disk for cracks, wear, deformity


   

Empennage:


Remove inspection plates and tail fairing


   


Inspect horizontal attachment


   


Inspect vertical attachment


   


Inspect left elevator attachment


   


Inspect left elevator balance weight


   


Inspect left elevator


   


Inspect left elevator trim tab


   


Inspect right elevator attachment


   


Inspect right elevator balance weight


   


Inspect right elevator


   


Inspect elevator push - pull tube rod ends


   


(optional) lube rod-end bearings


   


Inspect tail spring to fuselage


   


Inspect rudder cables


   


Inspect tail wheel to tail spring


   


Inspect tail wheel chains / springs


   


Inspect tail wheel


   


Inspect control stops


   


Install inspection plates and tail fairing


   

Engine:


Remove cowl


   


Inspect cowl


   


Inspect cowl fasteners


   


Inspect engine mount


   


Inspect firewall


   


Inspect baffles


   


Inspect exhaust system & hanger


   


fuel lines for chafing / leaks / security / condition


   


Inspect engine control cables


   


Inspect engine systems


   


Inspect (adjust if necessary) alternator belt tension


   


Remove spark plugs


   

Perform compression check          Cylinder # 1:
 
/ 80
   


Perform compression check          Cylinder # 2:
 
/ 80
   


Perform compression check          Cylinder # 3:
 
/ 80
   


Perform compression check          Cylinder # 4:
 
/ 80
   


Perform compression check          Cylinder # 5:
 
/ 80
   


Perform compression check          Cylinder # 6:
 
/ 80
   


Inspect ignition harness


   


Check engine timing


   


(optional) clean and gap plugs


   


Install spark plugs


   


(optional) change oil and filter


   


(optional) check oil filter for metal/inspect oil pick up screen

Install cowl


   

Propeller:
MT PROPELLER INSPECTION


   


Remove Spinner and check for cracks


   


Inspect blades for nicks and cracks IAW 6.2.3 MT manual


Check blade shake, max 1/8 inch


Inspect outside condition of the hub and parts for cracks,



Corrosion, deterioration


Inspect check nut for low pitch stop for tightness


Check all safety means to be intact


Check flange bolts or stop nuts for tightness


Check front and rear spinner plates for cracks


Inspect blade root and hub for oil and grease leaks


Install Spinner


   

Logs:


Make entry in Airframe Log(Include work completed and ELT test.)
   


Make entry in Engine Log


   


Make entry in Propeller Log


   


Record entries for other repair/maintenance work performed.


 

EQUIPMENT LIST

Aircraft Kits 

Van's
RV-4,
serial number 2250


Harmon Rocket, serial number 39   

Brake Master Cylinders, Van's
   

Brake Calipers, Van's
   

Main Tires,
Desser 5.00-5

   

Tail Wheel Tire - Van's
   

Firewall Forward




   

Engine, Lycoming IO-540-J4A5, serial number L-9671-48
   

Propeller, MTV-14-B/ 190-118, 32.130/78, serial number 03403

Propeller Governor, Woodward #12923

Fuel Injection Servo, Bendix RSA-5A01, 12741-11, SN 2524243-11

Engine Mounts, Lord J-9613-12
   

Engine Mounted Fuel Pump, Lear Romec RG 17980

Electric Fuel Pump, Airflow Performance 2090127, Single Pump with 

Relief Value 

Magneto (left), Slick 6350

Magneto (right), Slick 6393

   

Spark Plugs
Champion, REB37E
   

Starter Motor, SkyTec 149-12HT, SN F2M-640405
   

Alternator, Delco 1102394, 6B 5-12V Neg
   

Alternator Belt, Dayco TopCog, 15375 11A0950
   

Exhaust System, Custom – Mark’s Performance  
   

Oil Cooler, Steward Warner 10557A, SN 401

Oil Filter, Champion CH48110
   

Electrical Systems




   

Elevator Trim, MAC    

Trim Governor, Matronics Mk III
   

Landing/taxi lights, Duckworks
   

Master Solenoid, Van’s 
   

Starter Solenoid, Van’s   

Magneto Switch, Left-Right-Both, Van’s
   

Battery, U1-Gel Battery Mart
   

Engine Instruments




   

Engine Monitor, RMI uMonitor
   

Avionics


Bendix-King, KY 97A, VHF Radio, SN 30328



   

Bendix-King, KT 96A,Transponder, SN 122265
   

Narco Avionics, AR850, Altitude encoder  
   

Ameri-King, Model 450, ELT 

RC Allen, Electric Horizon Gyro, SN 95K1203

RC Allen, Electric Directional Gyro, SN 95L0785

Miscellaneous




   

Main Gear Leg Fairings, Team Rocket
   

Wheel Pants
Van's
Pressure Recovery,
Van's
 

TORQUE TABLES

STANDARD TORQUE VALUES

	Nuts & Bolts (AC 43.13-1B)
	
	
	

	Fine Thread
	MS20365 & AN310 nuts 
	MS20364 & AN320 

	8-36
	12-15
	7-9
	

	10-32
	20-25
	12-15
	

	1/4-28
	50-70
	30-40
	

	5/16-24
	100-140
	60-85
	

	3/8-24
	160-190
	95-110
	

	7/16-20
	450-500
	270-300
	

	Coarse Thread
	
	
	

	8-32
	12-15
	7-9
	

	10-24
	20-25
	12-15
	

	1/4-20
	40-50
	25-30
	

	5/16-18
	80-90
	48-55
	

	3/8-16
	160-185
	95-100
	

	7/16-14
	235-255
	140-155
	

	
	
	
	

	AN818 flared fitting (AC 43.13-1B) 
	
	

	Fitting dash number size
	Tubing OD
	Al tubing
	Steel tubing

	-2
	1/8
	20-30
	75-85

	-3
	3/16
	25-35
	95-105

	-4
	1/4
	50-65
	135-150

	-5
	5/16
	70-90
	170-200

	-6
	3/8
	110-130
	270-300

	-8
	1/2
	230-260
	450-500

	
	
	
	

	Hoses (Sacramento Sky Ranch)
	
	
	

	Fitting dash number size
	Tubing OD
	Thread
	

	-3
	3/16
	3/8-24
	25-35

	-4
	1/4
	7/16-20
	50-65

	-5
	5/16
	1/2-20
	70-90

	-6
	3/8
	9/16-18
	110-130

	-8
	1/2
	3/4-16
	230-260

	
	
	
	

	Pipe thread engine plugs (Lycoming SSP1776)
	
	

	NPT
	Steel
	Al?
	

	1/8-27
	40
	
	

	1/4-18
	85
	
	

	3/8-18
	110
	
	

	1/2-14
	160
	
	


SPECIAL TORQUE VALUES

	Some special torque values
	In/lbs
	 Source of data

	Spark plugs
	420
	 Lycoming SSP1776

	Magneto clamp nuts
	110-150
	

	Oil Filter
	216-240
	 Lycoming SSP1777

	Starter motor mounting bolts
	100
	Sky-Tec

	Starter motor power cable
	50-60
	Sky-Tec

	Alternator belt
	10-14 lbs for 5/16" deflection

	Main wheel axle nuts
	Torque 600 in/lbs, back off & retorque 120-180

	Main wheel assembly nuts
	90
	Cleveland

	Lord engine mount (7/16"?)
	450-500
	Paul Snyder, Lord

	Prop bolts (1/2")
	756-792
	MT Propeller

	Rocker Covers
	20-25
	

	Exhaust attach nuts
	160-180
	Bingelis - Engines

	Exhaust attach (blow-proof gasket)
	100-140
	Vetterman

	Hose clamps (worm)
	20
	Bingelis - Engines


Manuals and other Reference Material

The following materials are stored in the hangar in the bookcase.


Textron Lycoming Engines – Operator’s Manual O-540; IO-540


MT Propeller – Hydraulically Controlled Variable Pitch Propeller


RMI 
– uMonitor Operations Manual



- uMonitor Installation Manual



- uMonitor Assembly Manual


AR850 Altitude Reporter – Installation / Operation Manual


Bendix/King KY 97A VHF Transceiver – Installation / Operation


Bendix/King KT 96A Transponder – Installation / Operation



ELT – Ameri-King Model AK-450 Installation / Operation Manual


Proprietary Software Systems – Angle of Attack

Sky Ranch Engineering Manual


Textron Lycoming – Parts Catalog PC-215-2, IO-540J, K, M, N, P, R


Textron Lycoming - Direct Drive Engine Overhaul Manual

AIRCRAFT LOG BOOKS

These books are also stored in the bookcase in the hangar.


Aircraft Log (N561FS) - Current


Engine Log (N21SP) – Old


Engine Log (N561FS) – Current


MT Propeller – Old


Propeller Log (N561SF) – Current


Avionics Log (N561FS) - Current 

End of Operating Manual.

