Pilot Operating Handbook

T-18  N467JF

Pilot Operating Handbook

T-18  N467JF

Pilot Operating Handbook

T-18  N467JF


THORP-FINNEY T-18  

N467JF
PILOTS OPERATING HANDBOOK
3. Rev 11/28/96

TABLE OF CONTENTS
Section

1.0  
GENERAL

2.0 
LIMITATIONS

3.0
NORMAL OPERATIONS

4.0  
EMERGENCY PROCEDURES

5.0  
PERFORMANCE

6.0  
WEIGHT & BALANCE/EQUIPMENT LIST

7.0  
AIRPLANE & SYSTEMS DESCRIPTIONS
8.0  
AIRPLANE HANDLING, SERVICE, & MAINTENANCE

9.0
EQUIPMENT SUPPLEMENTS
SECTION 1

GENERAL
THORP T-18 

SPECIFICATIONS

CONFIGURATION:  2 Place, all metal, low wing, side-by-side, conventional gear, amateur built aircraft.

AIRFOIL
NACA 63,412
50" Chord

ENGINE
LYCOMING 0-320 E2D, 150 HP

PROPELLER
WOOD 68 Dia X 72 Pitch

Length
18' 6"
Aileron area
6.8 sq ft

Height
5' 1"
Horiz. Tail
14.2sq ft

Wing span
20' 10"
Vert. Tail
8.0 sq ft

Wing area
86 Sq Ft
Fin
4.8 sq ft

Wing loading
17.7 lbs/sq ft
Rudder
3.2 sq ft

Power loading
10.1 lbs/hp

Combined loading
27.8

4. Seats
2

Cabin width
38"

Empty weight
916 Lbs

Max weight/Normal
1520 Lbs


Useful load
560 Lbs

Baggage
40 Lbs

Payload w/ full fuel
386 Lbs

Fuel capacity
29 Gallons/174 Lbs

Max wt/Aerobatics
1250 Lbs

Max wt/X-country
1650 Lbs

PERFORMANCE
Take-off distance
900 Ft

Take-off distance 


     over 50 ft obstacle

Max crosswind
20 Kts

Rate of climb, Sea Level
2000 ft/min @ 120 Mph

Cruise speed


55% Power



65% Power
@23"/2700 rpm/165 mph/8.5 gph fuel


75% Power


Service ceiling
18,000 Ft

Landing distance
1200 Ft

Landing distance

     Over 50 ft obstacle

Vx (Best Angle)
80 Mph

Vy (Best Rate)
120 Mph

Vno (Max struct. cruise)
170 Mph

Vso (Stall, Flaps down)
59 Mph

V1.3so (Approach)
77 Mph

Vs1 (Stall, Flaps up)
68 Mph

Va (Maneuvering)
159 Mph

Vne (Never exceed)
210 Mph

Vfe (Flaps Extended)
100 Mph

VL/D max

110 Mph, 8:1 Glide Ratio

SECTION 2

LIMITATIONS
The Thorp T-18 is an amateur built aircraft licensed with the FAA in the Experimental-Amateur Built category.  This category has several operating restrictions which are outlined in the Operating Limitations accompanying the airworthiness certificate (See Appendix) and sections of the FAR's pertinent to experimental aircraft. 

AIRSPEED LIMITATIONS - MPH
VA - MANEUVERING SPEED
159
VNE - NEVER EXCEED SPEED
210
VNO - MAX STRUCTURAL CRUISE SPEED
170

VFE - MAX FLAP EXTENDED SPEED
100

VX - BEST ANGLE OF CLIMB SPEED
80
VY - BEST RATE OF CLIMB SPEED
120

LOAD LIMITS
LIMIT FLIGHT LOAD FACTORS

WEIGHT
1250#
1500#
1600#
1800#
2000#
  POS

6.0
5.0
4.7
4.1
3.7

  NEG

-3.0
-2.5
-2.3
-2.0
-1.8

C.G. Range 

15% to 34% of wing chord
(Sta 62.5 to 72.32)




7.5" to 17"  from wing leading edge

POWER PLANT LIMITATIONS

LYCOMING O-320 E2D

150 HP AT 2700 RPM


Note:  In this installation the engine is run up to 2900 Max RPM.
FUEL PRESSURE


MAXIMUM
8 psi
DESIRED
3 psi


MINIMUM
2 psi

PROPELLER


CONSTRUCTION
Wood, Ted Hendricks


DIAMETER
66"


PITCH
72"
CYLINDER HEAD TEMP


MAXIMUM


500ºF/260ºC


NORMAL


150 - 435ºF
65 - 225ºC
OIL TEMP


MAXIMUM
245 ºF/118ºC
DESIRED
180ºF/82ºC


MINIMUM
100ºF/38ºC

OIL PRESSURE


MAXIMUM
100psi on start
DESIRED
60 - 90psi


MINIMUM
60 (25 idling)

SECTION 3

NORMAL OPERATIONS

3.1
CHECKLISTS
      PREFLIGHT
COCKPIT
1.  OPEN CANOPY

2.  MAGNETTOS - OFF

3.  MIXTURE - LEAN

4.  MASTER - ON

5.  FUEL QTY - CHECK

6.  MASTER - OFF

7.  CONTROLS - UNLOCK & FREE

8.  BAGGAGE - CHECK, WT & BAL

9.  FUEL - ON

EMPENNAGE

1.
STABILATOR-SECURE & FREE

2.
TRIM TABS-SECURE & TIGHT

3.
RUDDER-SECURE, CK LIGHT

4.
TAILWHEEL-SECURE

· SPRINGS TIGHT, TIRE-CK

5.
AFT FUSELAGE-NO DAMAGE

RIGHT WING

1.
FLAPS-SECURE @ HINGES

2.
AILERONS-HINGES SECURE

· CONTROL ROD-SECURE

3.
WING TIP-NO DAMAGE

· NAV LIGHTS

4.
LEADING EDGE-NO DENTS

5.
FAIRING STRIP-SECURE

RIGHT FRONT
1.
TIRE-INFLATED, BRAKES-CK

2.
GEAR FAIRINGS-SECURE

3.
COWLING-OPEN, CK-OIL

· CHECK ENGINE-SECURE

4.
PROPELLER-SECURE

· NO NICKS

5.
COWLING-CLOSE, SECURE

LEFT FRONT

1.
TIRE-INFLATED, BRAKES-CK

2.
GEAR FAIRINGS-SECURE

3.
COWLING-OPEN, CK-OIL

· CK CARB AIR BOX

· CK OIL LINES-NO LEAKS

· CHECK ENGINE-SECURE

· GASCOLATER - DRAIN

4.
COWLING-CLOSE, SECURE

5.
FUSELAGE SKINS-NO DENTS

6.
EXHAUST-SECURE

7.
CANOPY-CLEANED

LEFT WING

1.
LEADING EDGE-NO DENTS

2.
FAIRING STRIP-SECURE

5. WING TIP-NO DAMAGE

NAV LIGHTS
4.
AILERONS-HINGES SECURE


CONTROL ROD-SECURE
5.
FLAPS-SECURE @ HINGES

ENGINE START

1.
FUEL-ON

2.
MASTER-ON

3.
MIXTURE-RICH

4.
FUEL-PRIME

5.
"CLEAR PROP"

6.
ENGAGE STARTER

7.
OIL PRESSURE-CHECK

TAKE OFF
1  SEAT BELTS - SECURE

2  MAGS - ON BOTH

3  FLAPS - CK & RETRACT

4  ELECTRICAL -  AS REQ'D

5  CONTROLS-FREE

6  INSTRUMENTS-SET

7  GAS-ON

8  ATTITUDE (Trim) - SET

9  RUN UP:


OIL TEMP - 100


OIL PRES - 65 psi


CARB HEAT - CHECK


MAG - CHECK


MIXTURE - RICH


VOLTAGE - 14 V

VACUM - 4.5"

10  CANOPY - SECURE

      LANDING
1.  COCKPIT - CLEARED

2.  MIXTURE - RICH

2.  FLAPS - AS REQ'D

3.  CARB HEAT - AS REQ'D

        SHUT-DOWN  

1.  CARB HEAT-COLD

2.  ELECTRICAL - OFF

3.  FLAPS - RETRACTED

4.  MIXTURE - IDLE CUT OFF
5. MAGS - OFF
6.  MASTER SWITCH - OFF

3.2
TAKE-OFF
Take off should be preceded by verification of the checklist.  After aligning with runway smoothly apply full throttle, countering torque with slight rudder pressure. Stick should be slightly forward of neutral.  Keep nose aligned with centerline of runway.  When aircraft reaches approximately 45 mph the tail will lift and the aircraft will accelerate on the main wheels.  At 65 mph the stick should be held gently back until the aircraft lifts off.  Accelerate to 85 before commencing climb.

3.3
CLIMB
Cruise climb at 100 to 120 mph should be initiated at approximately 200 feet or as soon as practical to help engine cooling, and improve forward visibility over the nose.  Put "the nose on the horizon" to give a good climb out angle.

The climb performance of the 150 HP T-18 is very good.  Initial rates of climb at lighter loads can be in excess of 2000 feet per minute.  

3.4
CRUISE
Normal cruise flight is conducted at power settings from 18 to 24 inches manifold pressure.  The mixture is leaned as required using the EGT gage, usually slightly on the rich side of peak.

The aircraft can be trimmed for neutral pitch using trim wheel.  Refer to charts for speed and range determinations, however a cruise speed of 155 mph TAS, and 8.0 gph is a rough approximation when using 21" manifold pressure.  Higher TAS can be achieved at altitude.

3.5
DESCENT
Descents are best made at 21 to 16" manifold pressure.  The throttle will need to be continually reduced throughout the descent. Descent speeds are high even with a modest rate of descent (500fpm).  This requires considerable planning when you start from a high altitude. The mixture control will need to be enrichened as altitude is lost.  Speed should be kept below 159 mph in rough air.

3.6
LANDING
Landings are started on the entry leg by reducing power to 18" MP.  This helps decrease airspeed and reduces shock cooling to the engine.

Opposite the point of touch down carb heat is applied and power reduced to 12" MP or approximately 1500 rpm.  Altitude is maintained while airspeed is reduced to 100 MPH.  Flaps are then lowered to the first notch.  Airspeed is targeted at 85 MPH.

On Base leg the second notch of flaps is added, as required.  Power is adjusted as required to maintain the desired descent rate.  Airspeed is reduced to 75-80 MPH.

The turn on to final is made and power adjusted as required.  Full flaps (3 notches) may be used at this point if a steeper descent rate is required, however full flaps should not be used in gusty wind conditions, or with cross winds.  Airspeed should be reduced to 75 MPH on short final, 70 MPH over the fence.  Maintain higher airspeeds at higher gross weights.

The touch down should be in the three point attitude at approximately 60 mph.  A smooth transition is made from descent profile to three point, with wheels 6" to 12" above the ground.  Use caution about letting the airspeed decay too quickly if too high in the three point attitude, as the sink rate can rapidly increase at slow airspeeds resulting in a hard landing, or tail first landing.

If a significant bounce occurs during landing, hold the three point attitude and add a small amount of power to recover.  Pitching the nose up or down to reduce porpoising will only increase the problem.

Maintain directional control using light rudder pressures only.  Allow the aircraft to slow to 40 mph or slower before applying brakes.  Apply both brakes evenly.  Don't use differential braking to steer the airplane, especially at high speeds.

When flying the T-18 for the first time you should experiment with flaps settings at Altitude.  It is recommended that the first landing be at no more than two notches of flaps.  Also, with full flaps deployed you may encounter conditions at higher approach speeds (over 85mph) where the aircraft may "Bunt" in other words the tail is stalling.  This will result in the nose pitching down dramatically, especially when close to the ground.

3.7
STALLS
The Thorp T-18 has an abrupt stall with a slight tendency to drop a wing, especially if uncoordinated during the stall.  There is very little warning preceding the stall so this maneuver should be practiced early in flight training so that a stall situation can be recognized and avoided.

Stall recover can be quickly effected by releasing the back pressure on the stick one to two inches.  Watch out for a secondary stall, which may occur when the stick is brought back after recovery from the initial stall.  If the stick is brought back too abruptly, without sufficient airspeed acceleration the secondary stall will occur, and is frequently more violent than the first one.  Practice this maneuver.  Full power can slowly be applied after recovery, but again be careful that the aircraft is not stalled as this may precipitate a spin.

3.8
SPINS
The T-18 will spin and recover with conventional techniques, however this maneuver has not been demonstrated in N467JF - So don't intentionally spin this aircraft!

3.9
AEROBATICS
The aircraft is stressed for mild aerobatics at 1250 lbs - Loops, Rolls, and combinations there of.  Please note however that either of these maneuvers may result in a spin, and the spin has not yet been demonstrated in the aircraft!

SECTION 4

EMERGENCY PROCEDURES
Best glide speed 110 Mph, 8 to 1 glide ratio

Engine failure

Instrument failure
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PERFORMANCE
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SECTION 6

WEIGHT & BALANCE

EQUIPMENT LIST
LOADING WORKSHEET


Configuration


Basic aircraft


Zero tank fuel


Oil (7.75qts in sump)


ELT


Wood Propeller


Scale Readings



Weight
Arm

Moment


Main

53



Tail

214


EMPTY OPERATING WEIGHT
932
62.17
57,944
Pilot Seat

90

Co-Pilot Seat

90

Fuel
(Full = 174 Lbs)

49

Baggage

109

C.G. RANGE - 15% TO 34% OF WING CHORD



STATION 62.5 TO 72.3



7.5" TO 17" FROM WING LEADING EDGE

SECTION 7

AIRPLANE & SYSTEMS

DESCRIPTIONS
7.1
CONSTRUCTION

The Thorp T-18 is primarily constructed of 2024-T3 aluminum, riveted, semi-monocoque construction.  The main landing gear is a heat treated spring tubular leg.  Wing tip and landing gear fairings are fiberglass.  Entry for baggage and occupants is through a sliding plexiglass canopy.

7.2
CONTROLS

STICK

The stick operates both ailerons and stabilator through push rods.  The aileron push rods connect directly to the stick and go to a bellcrank at the wing joint, then to the aileron.

The stabilator is driven by a large diameter push/pull tube which runs between the pilots seats, direct to the stabilator.

All rods ends are roller bearing type.

RUDDER

The rudder is controlled with cables that run directly from the rudder pedals to rudder.  Springs connect the rudder to the tailwheel, adding significant resistance to moving the rudders when the airplane is on the ground.

FLAPS

The flaps are spring loaded in the up position, with a cable connecting flap to flap handle for lowering.  There are three flap down settings, with a fourth position available, however the detent does not engage nor should the aircraft be landed in this configuration.

TRIM

The trim control utilizes a servo tab on the stabilator to trim out flight loads.  The tab is driven through a jack screw mechanism and linkage system in the tail.  A trim wheel in the cockpit turns the jack screw mechanism.

7.3
POWERPLANT

The powerplant is a Lycoming O-320 E2D, 150 HP engine.  This drives a wooden propeller 66" Dia, 72" pitch.  The propeller is a reasonable compromise for the aircraft.

The engine utilizes the dynafocal engine mount attached to a steel tube frame going to the firewall.  The cowling is rigidly attached to the airframe with baffling directing airflow.  Cooling air enters the front of cowl and exits out the sides.  The engine controls are push/pull type bowden style cables. 

7.4
FUEL

The fuel system comprises a 29 gallon header tank, on/off valve, gascolater, and engine driven fuel pump.  Fuel lines in the engine compartment are sleeved to reduce heat transfer.  A primer pump is used for engine starting, with the primer pump fuel supplied from the gascolater.

7.5
ELECTRICAL
The electrical system is basic with a 30 amp/hour battery providing power for starting and radio operation.  A 60 amp alternator charges the battery and provides power during normal flight and taxiing.  

Electrical loads are controlled with circuitbreaker/switches.  Avionics are powered through an "Avionics Master" which is turned off during engine start and stop.  Each individual avionic equipment is protected with an AGC type panel fuse.

7.6
LANDING GEAR

The landing gear is of the spring steel tubular design.  The gear legs are attached to the firewall in a 'V' shape.  5.00 X 5 wheels and tires are installed with disk brakes.  Gear leg and wheel fairings are installed to reduce aerodynamic drag.

7.7
VACUM SYSTEM
A vacum system is installed to operate blind flying instrument air driven gyros.  The vacum pump is a dry type pump.  A vacum pressure gage indicates  normal and abnormal conditions.

7.8
PITOT/STATIC SYSTEM
The pitot and static supply for instruments comes from a probe located under the left wing at the outer wing panel junction.

7.9
HEATING & VENTILATION
Cabin heat is supplied from a jacket around the right exhaust pipe, and through a door on the firewall.  Heat flow can be adjusted with the knob on the lower far right of the instrument panel.  Pull aft for more heat.

Fresh air is supplied through "Eye-ball" style open/close vents located on the instrument panel.  Air is supplied from the underside of the outer panel wing junction on each side.  Additional air is available from an air vent opening in the back of the canopy.  Note that when this hole is opened air flows IN to the cabin area.

SECTION 8

AIRPLANE HANDLING,

SERVICE, & MAINTENANCE
OIL TYPE



OUTSIDE AIR TEMP. - ºF


SINGLE
 MULTI-


GRADE    
GRADE
0
20
40
60
80
100



60





50




40

20W-30



30

20W-30



20

20W-30
FUEL TYPE

100 LL


80/87 Octane


Autofuel - 92 RON or better

Note:  When filling fuel tank be careful not to overfill as excess fuel will fall into the cabin area.  If excess fuel is spilled allow cabin to vent until all fuel is evaporated and fumes are gone - An electrical spark from a radio or switch could start an explosion.

TIRE PRESSURE

Main tires - 35 Psi


Tailwheel - Hard rubber, no air required

BRAKE SYSTEM
Brake system uses Mil-H-5606 hydraulic fluid.
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EQUIPMENT SUPPLEMENTS
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