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Section 2

Operating Limitations
The following limitations must be observed when flying the F.8L Falco with Lycoming engine IO-320-B1A and Hartzell HC-C2YL-1BF/F7663-4 constant speed propeller.  

Engine Limitations


     Maximum Temperature   


 HP 
 RPM 
   Oil   
Cylinder Head
For all operations:
160
2700
245°F
500°F


Note:  For 180 hp engines, avoid continuous operation between 2000 and 2250 rpm.  

Fuel

Minimum octane:
100/130 aviation gasoline

Usable capacity:
21 U.S. gallons in front tank


19 U.S. gallons in aft tank


2 U.S. gallons in inverted header tank (if installed)

Engine Instruments Markings

Oil temperature gauge

Normal temperature range (green arc):
100° to 245°F

Maximum temperature (red line):
245°F

Oil pressure gauge

Minimum pressure (red line):
25 psi

Caution range, idling (yellow arc):
25 to 60 psi

Normal operating range (green arc):
60 to 90 psi

Caution range, warm up (yellow arc):
90 to 100 psi

Maximum pressure (red line):
100 psi

Fuel pressure gauge

Normal operating range (green arc):
0 to 7 psi

Maximum pressure (red line):
7 psi

Cylinder head temperature gauge

Normal operating range (green arc):
150° to 435°F

Caution range (yellow arc)
435° to 500°F

Maximum temperature (red line):
500°F

Tachometer

Normal operating range (green arc):
500 to 2700 RPM

Maximum RPM (red line):
2700 RPM

Oil quantity indicator

As indicated on the oil dip stick

Speed Limitations (TIAS)


 Utility 
Acrobatic
Maximum speed (Vne):
208.5 kt
208.5 kt

Maximum structural cruise speed (Vno):
161 kt
161 kt

Maneuvering speed (Va):
122 kt
135 kt

Maximum with landing gear down:
108.5 kt
108.5 kt

Maximum with flaps at 20° (Vfe):
97.5 kt
97.5 kt

Maximum with flaps at 45° (Vfe):
87 kt
87 kt

Airspeed Indicator Markings (CAS)

Red line (never exceed):
208.5 kt 

Yellow arc (caution range):
161 to 208.5 kt

Green arc (normal operating range):
65 to 161 kt

MA (Maneuvering speed, Acrobatic):
135 kt

MU (Maneuvering speed, Utility):
122 kt

G (Maximum with landing gear down):
108.5 kt

Limit Load Factors


Positive
Negative

Utility category
4.4 g
2.2 g

Acrobatic category
6 g
3 g 

Accelerometer Markings

Normal operating range, Utility (green arc):
+4.4 to –2.2 g 

Maximum Positive g, Utility (red line “U”):
+4.4 g 

Maximum Positive g, Acrobatic (red line “A”):
+6 g 

Maximum Negative g, Utility (red line “U”):
–2.2 g 

Maximum Positive g, Acrobatic (red line “A”):
–3 g 

Suction Gauge Markings

Normal operating range (green arc):
4.5 to 5.4 inches Hg.

Alternator Amps Markings

Alternator:
  70 Amp.  
  60 Amp.  
Normal operating range (green arc):
0-56 Amp.
0-48 Amp.
Caution range (yellow arc):
56-70 Amp.
48-60 Amp.

Maximum load (red line):
70 Amp.
60 Amp.

Fuel Quantity Gauge Markings

Front fuel quantity gauge

Green arc:
3 to 21 U.S. gal.

Red arc:
0 to 3 U.S. gal.

Aft fuel quantity gauge

Green Arc:
3 to 19-7/8 U.S.gal.

Red arc:
0 to 3 U.S. gal.


Note:  Inverted header tank, if installed, increases capacity of aft tank by approximately 2 U.S. gallons, which is not indicated on the gauge.  

Approved Maneuvers

Utility Category:
It is prohibited to apply full flight controls at speeds higher than maximum maneuvering speed.

Only the following aerobatic maneuvers are permitted with the recommended entry speeds shown:

Steep turn:
126 kt

Chandelle:
126 kt

Lazy eight:
126 kt

Stall (except snap roll)
 65 kt

Acrobatic Category:
It is prohibited to apply full flight controls at speeds higher than maximum maneuvering speed.

Recent wind-tunnel research in France has shown that abrupt maneuvers can put excessive loads on the wings of some aircraft, even below the maneuvering speed.  This phenomenon is particularly apparent in aircraft with very clean wings, like the Falco.  For this reason, the full and quick deflection of the elevator as speeds below or equal to the manuevering speed can cause loads in excess of the limit load factors and cause structural damage and failure.  Because of this, the maximum speed for snapped maneuvers is 105 kts.  

The recommended entry speeds for the main acrobatic maneuvers are as follows:

Spin
Stall

Loop
160 kt

Roll
135 kt

Immelman
160 kt

Maximum Weight


Utility
Acrobatic

Maximum take-off weight
1,808 lb.
1,650 lb.

Maximum landing weight
1,808 lb.
1,650 lb.


Note:  Operation of the aircraft in the Experimental, Amateur-Built category allows for the maximum weight to be determined by the builder of the aircraft.  To such ends, the following suggestions are offered:

1. Center of gravity limitations should not be exceeded.  

2. Limit load factors be observed for Utility category up to a weight of 2,250 lb (1,650 lb x 6g = 9,900 lb total flight load, 9,900 lb ÷ 4.4g = 2,250 lb).  Above 2,250 lb, Normal category limits (+3.8g, –1.9g) should be observed.  Observe lower maneuvering speeds as necessary.

3. Any increase in maximum weight will result in an increase in take-off and landing roll, and will also decrease the rate of climb.  For safe operations, the maximum weight should allow the aircraft to climb at a minimum of 600 ft/min in sea-level standard conditions.  

Center of Gravity Limitations

With the aircraft in normal flight attitude, the distances of the center of gravity are measured from a vertical line passing through the front surface of the engine propeller flange (the datum).  

Forward limit (distance from the datum):
68.5 in. (19% MAC)

Aft limit (distance from the datum):
74.8 in. (30% MAC)


Note:  The forward face of the cowling (directly aft of the spinner) is located .138” (3.5mm) forward of the datum, if the cowling is properly installed.  

Determination of the Center of Gravity

The total weight at takeoff (empty weight + loaded weights) must not exceed the maximum authorized total weight.  

Center of gravity distance from datum in inches (X) is obtained by the following formula:

X = total moment ÷ total weight

This value, X, must be more than 68.5 inches and less than 74.8 inches for both the minimum total weight at landing and for the total weight at takeoff.  


Weight
x
Arm
=
Moment


  (Lb.)
(In.)
 (In.Lb.)

Empty weight:
             
x
             
=
              
Pilot and passenger:
             
x
85.2”
=
              
Baggage:
             
x
109.9”
=
              
Minimum total weight at landing:
             
Total moment at landing:




              
Fuel, front tank:
             
x
44.8”
=
              
Fuel, aft tank:
             
x
128.4”
=
              
Oil:
             
x
21.6”
=
              
Total weight at takeoff:


             
Total moment at takeoff:




              
The following is an example of how to determine the aircraft.  In this example, the aircraft has an empty weight of 1,140 lbs and the empty weight center of gravity is 66.9”.


Weight
x
Arm
=
Moment


(Lb.)
(In.)
 (In.Lb.)

Empty weight:
1,140
x
66.9
=
76,266.0

Pilot and passenger:
340
x
85.2”
=
28,968.0

Baggage:
         80
x
109.9”
=
   9,891.0
Minimum total weight at landing:
1,560

Total moment at landing:




115,125.0

Fuel, front tank:
126
x
44.8”
=
5,644.8

Fuel, aft tank:
114
x
128.4”
=
14,637.6

Oil:
         15
x
21.6”
=
     324.0
Total weight at takeoff:
1,815

Total moment at takeoff:




135,731.4

CG at takeoff: 135,731.4 ÷ 1,815 = 74.78


Okay, within the 68.5” to 74.8” limits

CG at landing: 115,125.0 ÷ 1,560 = 73.80


Okay, within the 68.5” to 74.8” limits

Placards 

On instrument panel (all versions):

RECOMMENDED ENTRY SPEEDS:
TURN OFF STROBES IN CLOUDS


LOOP: 160 KTS
OR NEAR OTHER AIRCRAFT


SPIN: STALL


ROLL: 135 KTS
FLIGHT IN ICING CONDITIONS OR


CHANDELLE: 160 KTS
ELECTRICAL ACTIVITY PROHIBITED

LOAD LIMITS
NO SMOKING


UTILITY CATEGORY: +4.4G, -2.2G


ACROBATIC CATEGORY: +6G, -3G
REPLACE ELT BATTERY BY:

MAXIMUM WEIGHT FOR ACROBATIC CATEGORY: 1650 LBS

If equipped with fuel injected engine and constant-speed propeller:

TAKEOFF:
FUEL PUMP: ON
LANDING:
GEAR: DOWN


FLAPS: 15°

FLAPS: 20°


MIXTURE: RICH

MIXTURE: RICH


CANOPY LOCKED

PROP: FULL INCREASE


SEAT BELT: FASTENED

FUEL PUMP: ON

If equipped with fuel injected engine and fixed pitch propeller:

TAKEOFF:
FUEL PUMP: ON
LANDING: 
GEAR: DOWN


FLAPS: 15°

FLAPS: 20°


MIXTURE: RICH

MIXTURE: RICH


CANOPY: LOCKED

FUEL PUMP: ON


SEAT BELT: FASTENED

If equipped with carbureted engine constant-speed propeller, and electric fuel pump:

TAKEOFF:
FUEL PUMP: ON
LANDING:
GEAR: DOWN


FLAPS: 15°

FLAPS: 20°


MIXTURE: RICH

MIXTURE: RICH


PROP: FULL INCREASE

PROP: FULL INCREASE


CANOPY: LOCKED

FUEL PUMP: ON


SEAT BELT: FASTENED

CARB HEAT: ON

If equipped with carbureted engine, constant-speed propeller and no electric fuel pump:

TAKEOFF:
FLAPS: 15°
LANDING:
GEAR: DOWN


MIXTURE: RICH

FLAPS: 20°


PROP: FULL INCREASE

MIXTURE: RICH


CANOPY: LOCKED

PROP: FULL INCREASE


SEAT BELTS: FASTENED

CARB HEAT: ON


FUEL: FRONT TANK

FUEL: FRONT TANK

If equipped with carbureted engine, fixed pitch propeller and electric fuel pump:

TAKEOFF:
FUEL PUMP: ON
LANDING:
GEAR: DOWN


FLAPS: 15°

FLAPS: 20°


MIXTURE: RICH

MIXTURE: RICH


CANOPY: LOCKED

FUEL PUMP: ON


SEAT BELTS: FASTENED

CARB HEAT: ON

If equipped with carbureted engine, fixed pitch propeller and no electric fuel pump:

TAKEOFF:
FLAPS: 15°
LANDING: 
GEAR: DOWN


MIXTURE: RICH

FLAPS: 20°


CANOPY: LOCKED

MIXTURE:RICH


SEAT BELTS: FASTENED

CARB HEAT: ON


FUEL: FRONT TANK

FUEL: FRONT TANK

At circuit breakers:

ALT
FUEL
PITOT
TURN & BANK
STROBES
NAV LTS 
LNDG LTS

FLD
PUMP
HEAT


ON
ON 
ON
ON
ON
ON


OFF
OFF
OFF
OFF
OFF
OFF

At circuit breakers:


GEAR ACT
GEAR IND
FLAPS
PANEL LTS
PANEL LTS
INSTR INSTR 

At circuit breakers:


COM 1
COM 2 
TPS 
ADF
INTCM
MKR
AUX


NAV 1
NAV 2
ALT ENC
DME
FUELGARD
OAT

At annunciator panel:


___________LANDING GEAR_____________



HORN
HORN 
CARB
LOW
HIGH


DOWN
TRANSIT
WARNING
ON
OFF
ICE
VOLT
VOLT


OFF

At audio panel:



COM1
COM1
COM 2
NAV 1
NAV 2
MKR
ADF
DME


MIC



COM 2
OFF
OFF
OFF 
OFF
OFF
OFF
OFF 

At master and alternator switches:


MASTER
ALTERNATOR


ON
ON


OFF
OFF

At ignition switch:


OFF R L BOTH START

At alternate static source:


ALTERNATE


    STATIC


   SOURCE

On center console:


  EMERGENCY


LANDING GEAR


    ACTUATION

On nose gear strut:


INFLATE TO 115 PSI


WARNING: RELEASE ALL AIR PRESSURE FROM  STRUT BEFORE DISASSEMBLY

On main gear shock absorber struts:


INFLATE TO 600 PSI


WARNING: RELEASE ALL AIR PRESSURE FROM  STRUT BEFORE DISASSEMBLY

At front fuel tank filler cap:


CAPACITY: 21 U.S. GALLONS


FUEL: 100/130 AVGAS

At aft fuel tank filler cap:


CAPACITY: 19 U.S. GALLONS


FUEL: 100/130 AVGAS

At oil dip stick:


CAPACITY: 8 QTS
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