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SECTION 1

GENERAL
THORP T-18 

1.1
SPECIFICATIONS

GENERAL: The T-18 was designed by John Thorp as an amateur built sport/recreation aircraft. For its time the Thorp T-18 was a very high performance homebuilt and many projects were started.

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

AIRFOIL
     NACA 63,412    50" Chord

ENGINE             LYCOMING 0-290, 140 HP

PROPELLER

CONSTRUCTION   Wood, Great American 


DIAMETER



68”


PITCH



68”

Optional Range:
Diameters   66 to 70 inch




Pitch
        68 to 74 inch

N18JF

This aircraft is built to the original plans version, Thorp T-18, with no major modifications. Some key points are:

· Standard Thorp T-18 design

· Short landing gear legs

· Conventional sliding canopy

· Thorp drop-hammer aluminum cowl cheeks

· Lu Sunderland convertible wing

Length
18' 6"

Height
5' 1"

Wing span
20' 10"

Wing chord
50”

Wing area
86 Sq Ft

Aspect ratio
5.0

Aileron area
6.8 sq ft

Horiz. Tail
14.2sq ft

Vert. Tail
8.0 sq ft

Fin
4.8 sq ft

Rudder
3.2 sq ft

Wing loading
17.7 lbs/sq ft

Power loading
10.9 lbs/hp

Seats
2

Cabin width
38"

Empty weight
939Lbs

Max weight/Normal
1525 Lbs

Useful load
586 Lbs

Baggage
70 Lbs

Payload w/ full fuel
412 Lbs

Fuel capacity
29 Gallons/174 Lbs

Max wt/Aerobatics
1500 Lbs

Max wt/X-country
1650 Lbs

1.2 PERFORMANCE

Take-off distance
900 Ft

         over 50 ft obstacle

Max crosswind
20 Kts

Rate of climb, Sea Level
1000 ft/min @ 110 Mph

Cruise speed

    55% Power    @xx"/1860 rpm/xxx mph/5.3 gph fuel

    65% Power    @xx"/2200 rpm/xxx mph/6.3 gph fuel

    75% Power    @xx"/2350 rpm/150 mph/7.2 gph fuel

Service ceiling
18,000 Ft

Landing distance
1200 Ft

Landing distance

     Over 50 ft obstacle


Vx (Best Angle)
  85 Mph

Vy (Best Rate)
110 Mph

Vno (Max struct. cruise)
170 Mph

Vso (Stall, Flaps down)
  59 Mph

V1.3so (Approach)
  77 Mph

Vs1 (Stall, Flaps up)
  62 Mph

Va (Maneuvering)
159 Mph

Vne (Never exceed)
210 Mph

Vfe (Flaps Extended)
100 Mph

VL/D max glide
110 Mph, 8:1 Glide

Vmin sink

  85 Mph, 900 fpm

SECTION 2

LIMITATIONS
2.1
GENERAL

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 Section 10) and sections of the FAR's pertinent to experimental aircraft. 

WARNING

THIS AIRCRAFT IS AMATEUR BUILT AND MAY NOT COMPLY WITH FEDERAL AIRWORTHINESS STANDARDS

2.2
AIRSPEED LIMITATIONS - MPH

VNE - NEVER EXCEED SPEED (Red line)
210
VNO - MAX STRUCTURAL CRUISE SPEED
170

VA - MANEUVERING SPEED
159
VFE - MAX FLAP EXTENDED SPEED
100

2.3 LOAD LIMITS

LIMIT FLIGHT LOAD FACTORS – ‘G’

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

Note: Above factors are for standard wing. Convertible wing 6.0 pos and –3.0 neg at 1500#.

C.G. Range 


· 15% to 34% of wing chord

· Sta 62.5 to 72.0 from Datum

· 7.5" to 17"  from wing leading edge

Datum is prop flange. Wing leading edge is at Sta 55, main spar is at Sta 70.

2.4 POWER PLANT LIMITATIONS

LYCOMING O-290 G converted to aviation

140 HP AT 2800 RPM  T/O MAX 5 MINUTES

135 HP AT 2600 RPM MAX CONTINUOUS

FUEL PRESSURE


MAXIMUM
8 PSI


DESIRED
3 PSI


MINIMUM
.5 PSI

CYLINDER HEAD TEMP


MAXIMUM

500ºF/260ºC


NORMAL

150 - 400ºF
65 - 204ºC


DESIRED

380ºF

OIL TEMP


MAXIMUM
245ºF/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
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COCKPIT
1. DOCUMENTATION – IN AIRCRAFT

2. MAGNETTOS - OFF

3. MIXTURE - LEAN

4. MASTER - ON

5. FUEL QTY – CHECK

6. NAV LIGHTS & STROBE - CHECK

7. MASTER - OFF

8. CONTROLS - UNLOCK & FREE

9. BAGGAGE - CHECK, WT & BAL

10. FUEL - ON

EMPENNAGE

1. STATIC PORT - CHECK

2. STABILATOR-SECURE & FREE

3. TRIM TABS-SECURE & TIGHT

4. RUDDER-SECURE, CK LIGHT

5. TAILWHEEL-SECURE

· SPRINGS TIGHT, TIRE-CK

5. AFT FUSELAGE-NO DAMAGE

6. TIE DOWNS - REMOVED

RIGHT WING

1.
FLAPS-SECURE @ HINGES

2.
AILERONS-HINGES SECURE

· CONTROL ROD-SECURE

· BALANCE WIEGHT - UNOBSTRUCTED

3.
WING TIP-NO DAMAGE

· NAV LIGHTS

4.
LEADING EDGE-NO DENTS

5. FAIRING STRIP-SECURE

6. TIE DOWN - REMOVE

RIGHT FRONT
1.
TIRE-INFLATED, BRAKES-CK

2. GEAR FAIRINGS-SECURE

3. FUEL QUANTITY – VERIFY

4. FUEL CAP - SECURE

5.
COWLING-OPEN, CK-OIL

· CHECK ENGINE-SECURE
· GASCOLATER – DRAIN

6.  COWLING-CLOSE, SECURE

7. PROPELLER-SECURE, NO NICKS

8. SPINNER- SECURE
LEFT FRONT

1. TIRE-INFLATED, BRAKES-CK

2. GEAR FAIRINGS-SECURE

3. COWLING-OPEN

5. CK CARB AIR BOX

6. CK OIL LINES-NO LEAKS

7. CHECK ENGINE-SECURE

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

3. WING TIP-NO DAMAGE

4. NAV LIGHTS

5. TIE DOWNS - REMOVED
6. AILERONS-HINGES SECURE
7. CONTROL ROD-SECURE

8. BALANCE WEIGHT - UNOBSTRUCTED

9. FLAPS-SECURE @ HINGES

BEFORE STARTING

1. PREFLIGHT – COMPLETE

2. PASSENGER BRIEFING – COMPLETE

3. SEAT BELTS & SHOULDER HARNESS

4. FUEL VALVE – CHECK ON

5. ELECTRICAL EQUIP – OFF

6. RADIOS – OFF

ENGINE START

1. STROBE - ON

2. MIXTURE - RICH

3. CARB HEAT – OFF

4. FUEL - PRIME

5. THROTTLE – OPEN 1/4

6. MASTER - ON

7. "CLEAR PROP"

8. ENGAGE STARTER

9. THROTTLE – 1000 RPM

10. OIL PRESSURE - CHECK

11. MIXTURE – LEAN AS REQUIRED

12. TURN & BANK – ON

13. TRANSPONDER – ALT

14. RADIOS – ON & SET

15. BRAKES – CHECK

16. TAXI

BEFORE 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:


MIXTURE - RICH


OIL TEMP - 100


OIL PRES - 65 PSI

CARB HEAT - CHECK


MAG - CHECK

10.  CANOPY - SECURE

NORMAL TAKEOFF

1. Flaps - set (0-10 degrees)

2. Mixture - RICH

3. Carb Heat - OFF

4. Heading Indicator - Check

5. Throttle - Full forward

CLIMB

1. Airspeed - 85 Vx  110 Vy

2. Flaps - UP

3. Engine Gauges - Check

CRUISE

1. Throttle - 2350 RPM

2. Mixture - Lean as required

3. Heading Indicator - Set

BEFORE LANDING
1. Cockpit - CLEARED

2. Mixture – AS REQ’D

3. Flaps - AS REQ'D

4. Carb Heat - AS REQ'D

AFTER LANDING
1. Carb Heat – OFF

2. Throttle  - AS REQUIRED

3. Mixture – LEAN

4. Flaps – UP

5. Transponder - STANDBY

SHUT-DOWN
1. Electrical & Radios - OFF

2. Idle till CHT temps drop

3. MAGS - CHECK

4. Mixture - IDLE CUT OFF

5. MAGS – OFF

6. Master Switch – OFF

SECURING
1. Wheel chocks - INSTALL

2. Tie downs – SECURE

3. Pitot tube cover – INSTALL

4. Cockpit – CLEAN & SECURE CONTROLLS

5. Master & ELEC – OFF

6. Canopy - SECURED & LOCKED

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 140 HP T-18 is very good.  Initial rates of climb at lighter loads can be in excess of 1800 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

The aircraft can be trimmed for neutral pitch using trim wheel.  Refer to charts for speed and range determinations, however a cruise speed of 150 mph TAS, and 7.0 gph is a rough approximation when using 22" 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 90 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 85 MPH.

The turn on to final is made and power adjusted as required.  Full flaps (2 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 and in windy conditions.

The touch down should be in the three point attitude at approximately 60 mph.  The three point attitude is not a full stick back, but requires positioning the stick so the aircraft has a correct angle with respect to the ground. A full stick back landing will result in a tailwheel first landing. 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 proposing 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.

Wheel Landings may also be done. Speed is maintained at 75 mph or so with a round-out to a level attitude a foot or so above the runway. Gently release back-pressure on the stick and allow the main wheels to touch on the runway. Slight forward stick pressure may be required to maintain contact. Note: Wheel landings may also be made at airspeeds up to 100 mph, however the nose down attitude is extreme and care must be taken to maintain directional control.

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 N18JF - So do not intentionally spin this aircraft!

3.9
AEROBATICS
The aircraft is stressed for mild aerobatics at 1500 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!

Inverted aerobatics are not approved as the flaps have no up-lock for inverted loads and the fuel and oil systems are not configured for inverted flight.
SECTION 4

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

1. GENERAL

This section covers the recommended procedures to follow during emergency and adverse flight conditions. As it is not possible to define every type of emergency that may occur, it is the pilots responsibility to use sound judgment based on experience and knowledge of the aircraft to determine the best course of action. It is mandatory that the pilot familiarizes himself with the entire flight manual, particularly this section prior to flight.

2 ENGINE FIRE DURING START

If the fire is believed to be confined to intake or exhaust system (result of flooding the engine), continue cranking the engine with the starter:

Mixture Control – IDLE CUT-OFF

Fuel – OFF

Throttle – DO NOT MOVE

Inspect aircraft thoroughly for damage and cause prior to restart

If the fire persists or is not limited to intake or exhaust system:

Mixture Control – IDLE CUT-OFF

Fuel Shut-off Value – OFF

Electrical and Magneto Switches – OFF

Remove fire extinguisher from cockpit floor

Exit Aircraft

Direct fire extinguisher through the cowling side air vents

3 ENGINE FIRE IN FLIGHT

Mixture Control – IDLE CUT-OFF

Fuel Shut-Off Value – OFF

Magnetos – OFF

Master – OFF

Cabin Heat – OFF

Canopy Vent – CLOSE

Land immediately using “Forced Landing Procedures”

WARNING – Do NOT attempt to restart engine.

NOTE – Open Fresh Air vents if smoke enters into cabin area.

ELECTRICAL FIRE

An electrical fire is usually indicated by an acrid odor of hot or burning insulation and wisps of smoke.

Electrical Switches – ALL OFF ( Leave Magneto Switch on ).

Cabin Heat – OFF

Air Vents – OPEN

Direct fire extinguisher to the smoke source (the fire extinguisher is non-toxic HALON gas).

If fire continues, land immediately.

4 ALTERNATOR FAILURE

The ammeter displays current flow to and from the battery. Charge rates up to 60 amps will be observed after engine start, with rapid reduction to zero current flow. Indications of discharge will result from alternator failure.

Reduce electrical loads as much as practical and land as soon as possible.

5 ENGINE FAILURE ON TAKE-OFF

If sufficient Runway Remains:

Throttle – CLOSED

Land using brakes as required.

If airborne and insufficient runway remains for landing:

Select most favorable landing area straight ahead.

If altitude permits, attempt engine restart:

Carb Heat – HOT

Mixture Control – FULL RICH ( unless at high altitude).

Fuel Shut-Off Valve – CHECK ON

Magneto Switch – EXPERIMENT WITH LEFT, RIGHT, BOTH

If engine restart is not possible, follow forced landing procedures.

WARNING – Maintain flying speed all times and do not attempt to turn back towards the runway unless sufficient altitude has been achieved. Altitude required for turnback with no margin is 600 feet. A 50 degree banked turn at 100 mph is recommended for turnback. Consider a 90 degree turn into the wind followed by a 270 degree turn in the opposite direction to provide runway line-up. Making the 90 degree turn first will minimize maneuvering at very low altitude near the runway.

6 ENGINE AIR RESTART

Maintain Airspeed – 100 mph minimum

Carb Heat – FULL HOT

Magneto Switch – BOTH

Mixture – FULL RICH or LEANED as required at high altitude.

Fuel Shut-Off Valve – CHECK ON

If restart does not occur, change throttle, mixture and magneto settings in attempt to restart.

Follow “Forced Landing Procedure” if unable to restart.

NOTE – The engine starter may be engage in flight if the engine has stopped windmilling.

7 PARTIAL POWER LOSS/ROUGH RUNNING

Follow the engine air restart procedures.

Land as soon as practical using “Precautionary Landing Approach” procedures.

NOTE – Presence of carburetor ice may be indicated by a gradual loss of power. Full carburetor heat should be applied for as long as the obstruction persists.

8 ABNORAL OIL PRESSURE & TEMPERATURE INDICATIONS

Oil pressure and temperature problems are usually related with one affecting the other. Before any action is taken, cross check the other engine instruments and control settings for possible clues.

High oil temperature is generally the result of loss of oil, engine overheating (note CHT) or a malfunctioning oil cooler by-pass valve. If the situation remains unchecked, oil pressure usually drops resulting in possible engine damage. Power should be reduced while maintaining cruise airspeed. Place mixture in FULL RICH position and land as soon as practical.

Little or no oil pressure is usually caused by a failed pressure regulator valve, failed pump, loss of oil, clogged oil line, high oil temperature or a defective gauge. A landing should made as soon as practical using minimum RPM changes. Plan a “Precautionary Landing Approach” as engine failure may be imminent.

9 PRECAUTIONARY LANDING APPROACH

A precautionary landing approach should be used whenever power is still available but a complete power failure is considered imminent.

Maintain a higher and closer pattern than normal to remain in gliding distance of the intended touch-down point. Recommended technique is to choose a point on the runway beyond which the aircraft could not be safely stopped and to choose the earliest point at which a safe touchdown can be made (the earliest point may be before the runway threshold if the approach path is clear). Monitoring glide path relative to the two chosen touchdown limits will provide guidance for just how much reserve speed and altitude can be safely carried for the approach in progress.

Recommended setup is:

Airspeed – 85 mph recommended on approach

Throttle – CLOSED when in gliding distance of the runway.

Flaps – FULL DOWN when runway is assured.

NOTE – Full cross control slips may be used between 80 and 90 MPH to increase rate of descent.

10 FORCED LANDING (COMPLETE POWER FAILURE)

Airspeed – Maintain 100 MPH

Mixture – IDLE CUT-OFF

Fuel Shut-Off Valve – OFF

Radio – MAYDAY 121.5 MHz

Transponder – CODE 7700

Attempt to position the aircraft 1000 ft AGL when downwind and abeam of the intended point of landing.

All Electrical Switches – OFF (Except Battery)

On Final Approach – Airspeed 85 MPH (see Precautionary Landing for technique)

Canopy Latch – Released

Flaps – Full when field is assured.

Master switch – OFF

Touchdown in 3-point or tail low wheel landing.

ALTERNATE PROCEDURE:

A 360 degree overhead approach is an alternative. The aircraft will loose 1000 feet altitude in one minute with a 360 degree turn flown at 85 MPH power off, 30 degree bank. Establish the aircraft at 1100 feet above the intended point of touchdown on runway heading (85 MPH and full flaps). Roll into a 30 degree bank for 180 degrees of turn, check altitude remaining (more of less than 500 feet?) and position relative to the touchdown zone (abeam or beyond?). Adjust the remaining 180 degrees of turn as required to place the aircraft on the desired touchdown point. In high winds, the turn should be initiated upwind of the intended touchdown zone; position the aircraft 1000 feet upwind for each 10 MPH of wind.

NOTE – In the event of a jammed canopy, emergency egress is provided by a canopy breaker tool located on the passenger side wall pocket. Remove the canopy tool and break the Plexiglas canopy for exit.

ELT – is located behind the baggage compartment bulkhead and may be activated by pushing on the remote switch.

11 DITCHING

Should it become necessary to make a forced landing in water, follow the “Forced Landing Procedures” in addition to the following:

Flaps – DOWN

Canopy latch – RELEASE

Land into the wind if high winds are evident or parallel to swells with calm winds.

Contact the water with a nose high attitude.

DO NOT STALL prior to touchdown.

12 EMERGENCY DESCENT

The most rapid steady state descent can be made by flying a 2 to 3 “G” spiral at maneuvering speed (159 MPH CAS) or less. Rate of descent increases with “G” and with airspeed. Two “G” stall occurs at 87 MPH IAS and 3 “G” stall occurs at 110 MPH IAS.

SECTION 5

PERFORMANCE

5.1
AIRSPEED CORRECTION TABLE

5.2
STALL SPEEDS

5.3
TAKE-OFF DATA
5.4
CLIMB DATA
5.5
CRUISE AND RANGE
5.6
DESCENT

Plan on a descent rate of 500 feet/min at 180 mph. This equates to 3 miles per minute and 500 feet of altitude loss.

Reduce throttle to maintain constant manifold pressure (approx. 20 inches). Enrichen mixture as required.

5.7
LANDING DATA
SECTION 6

WEIGHT & BALANCE

EQUIPMENT LIST
EMPTY WEIGHT CG CALCULATION

Aircraft weighed in level flight attitude with zero usable fuel, oil (6.0 qts in sump)


Scale Readings
Weight   Arm       Moment

Left Main
438
53.31
23349.78


Right Main
447
53.31
23829.57


Tail
54
214.81
11599.74


Empty Weight
939
62.6
58779.09


Equipment removed


Generator
11.0
14.75
162.25


Voltage regulator
1.4
41.5
57.06


Loran
3.2
61.75
196.98


Equipment added


Alternator
8.5
14.0
119.0


Empty Weight
931.9

58481.8


CG = 58481.8/ 931.9 = 62.755

LOADING WORKSHEET

EMPTY WEIGHT
931.9
62.755
58481.3
Pilot Seat
_____
90
______

Co-Pilot Seat
_____
90
______

Fuel (Full = 174 Lbs)
_____
50
______

Baggage
_____
109
______

Total

_____

______

CG =Total Moment / Total Weight

CG = _________ in aft of datum

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



STATION 62.5 TO 72.0



7.5" TO 17" FROM WING LEADING EDGE
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WEIGHT AND BALANCE EXAMPLES

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 Plexiglas canopy.

N18JF is riveted together with a combination of standard ‘AD’ aluminum rivets and commercial grade “Pop” style rivets. When any repairs must be done to flush riveted  areas, caution should be used to determine the correct rivet as the standard ‘AD’ type rivets have a 100 countersink and the ‘Popp’ style rivets have a 120 countersink. They are not interchangeable.

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 two flap down settings, with a third 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-290-G ground power unit (GPU), converted to aviation use. An O-320 oil sump and a Precision Airmotive MA-4SPA carburetor are installed. Lycoming O-290–D2 cylinders and 7.5:1 compression pistons are installed resulting in a 140 HP engine configuration.  This drives a wooden propeller 68" Dia, 68" pitch.  The propeller is a reasonable compromise for the aircraft.

Unison Slick M-4373 impulse coupled magnetos are installed on both left and right sides.

The engine utilizes the conical 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. 

Engine induction system is a Thorp “Banjo Box”. Air enters a ram air snorkel with a proper boundary air bleed, the air passes through an internal diffuser before entering a large automotive air filter at low speed for minimum pressure loss. Turning on carb heat moves a door which blocks off the snorkel intake while opening an intake from the exhaust crossover system upstream of the air filter.

A crossover exhaust system is used with slip joints in the crossover tubes and ball joints joining to the tail pipes.

7.4
FUEL

The fuel system is gravity feed and comprises a 29 gallon header tank, on/off valve and gascolater.  Fuel lines in the engine compartment are sleeved to reduce heat transfer.

7.5
ELECTRICAL
The electrical system is basic with a 28 amp/hour battery (Odyssey PC925) located under the right side baggage compartment floor, providing power for starting and radio operation.  

A Nipon Denso 55 amp alternator charges the battery and provides power during normal flight. The alternator is powered from the engine starter ring gear pulley by a Gates 7312 V belt.

Electrical loads are controlled with switches. Each individual piece of equipment is protected with an AGC type panel fuse as follows:

   Equipment
Fuse              Notes

Amps


Turn & Bank
2


Start
7


Comm
5
Apollo 704


Transponder
2
King KT76A


Encoder
2


Intercom
1
Flightcom 401


EMS
2
Dynon EMS D10


Alternator
5


Nav Lights
3


Landing Light
10
Not installed


Taxi Light
10
Not installed


Strobe Lights
10

7.6
LANDING GEAR

The landing gear is the standard T-18 spring steel tubular “A” frame design bolted to the firewall.  The gear legs are the original short untapered configuration.  Tires are 5.00 X 5 with Cleveland wheels and brakes.  Brake pedals are installed on the pilots side only. Gear leg and wheel fairings are installed to reduce aerodynamic drag. 

The tail wheel is an Aviation Products double fork 6" dia full swival steerable tail wheel on a "Lyle Trusty" style 5/8" round spring support.

7.7
VACUUM SYSTEM
A vacuum system and instrument air driven gyros previously installed have been removed.

7.8
PITOT/STATIC SYSTEM
The pitot supply for instruments comes from a probe located under the left wing at the wing tip junction. Static ports are located on both sides of the aft fuselage.

7.9
HEATING & VENTILATION
Cabin heat is supplied from a jacket around the left exhaust pipe. Air is fed from the engine upper plenum to a stainless steel muff on the left exhaust pipe. The muff outlet feeds an airbox which directs hot air either into the cockpit or overboard depending on the heater control position. Air temperature is controlled with the knob on the central tunnel, pull aft for heat, push for cool.

Additional air is available from an air vent opening in the back of the canopy.  Note that when this vent is opened air flows IN to the cabin area.

SECTION 8

AIRPLANE HANDLING, SERVICE & MAINTENANCE
8.1
GROUND HANDLING

The aircraft may be moved on the ground by pulling or pushing on the propeller right next to the spinner, by picking up the tail wheel assembly and by pushing back on the wing leading edges. Care should be exercised pushing the aircraft backwards if the tail wheel does not caster

8.2
OIL SERVICE

OIL TYPE

  OUTSIDE AIR TEMP. - ºF
SINGLE    MULTI-

GRADE    GRADE
  0     20     40     60     80     100

60

                                               ((((
50
                                             ((((((
40
20W-50                   (((((((((
30
20W-50      ((((((((((
20
20W-30 (((((
from Lycoming SI 1014M

Recommended:  Phillips X/C 20W-50 ashless dispersent mineral oil. Oil change is recommended every 25 hours of operation

8.3
AIR FILTER

Replace the carburetor air filter on condition. The filter is removed by removing the lower cowl and unscrewing the carburetor air box cap screws. This aircraft is fitted with an automotive air filter of the following:


Fram  CA-176


Napa Gold 2091


WIX 42091

8.4
FUEL TYPE

Lycoming engine O-290 is approved for 80/87 octane minimum:


100 LL


80/87 Octane


Autofuel - 92 RON or better

AUTOFUEL NOTE: The fuel system on this aircraft has been improved with blast cooling air on many of the engine compartment parts, however previous to this use of auto fuel did result in vapor formation and rough engine running. It is recommended that you do not use auto fuel in this aircraft as it has not been fully researched to ensure no vapor formation occurs.

FUELING 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.

8.5
TIRE PRESSURE


Main tires – 28 PSI min, 35 PSI max


Tailwheel - Hard rubber, no air required

8.6
BRAKE SYSTEM

The brake fluid reservoirs are integral to the pilot master cylinders. Brake system uses Mil-H-5606 hydraulic fluid.

8.7
SPARK PLUGS


5/8-24 SHORT REACH


PER 
Lycoming SI 1042Y

Massive electrode

  Champion  REM40E, REM38E, REM37BY

  SL Auburn SR88, SR87

  Unison  UREM40E, UREM37BY

Fine wire electrode

  Champion  REM38S

  SL Auburn SR93, SR93P

  Unison  UREM38S

Plug gap .016 -.022

Spark plugs currently installed: Unison UREM38E

8.8
BATTERY

An Odyssey PC925, 28 AH battery is installed in a battery box under the baggage compartment behind the passenger seat. This battery is an absorbed glass mat (AGM) type and requires no maintenance.

8.9
ENGINE COWLING

The side cheeks are removed by loosening the ¼ turn camlock fasteners. The top cowl may be removed by removing the 8-32 screws along the top of the firewall and the four 3/16 inch bolts which join the upper and lower cowls behind the spinner. The lower cowl may be removed by disconnecting the carb heat bowden cable, removing the four 3/16” bolts which join the upper and lower cowls behind the spinner, removing four 8-32 screws that hold the carb heat shield and removing the 8-32 screws along the back edge of the cowl. The cowl will slide straight down, automatically disengaging the carburetor air duct.

8.10
MAGNETO TIMING

Timing is set at 20 degrees BTDC.

8.11 LIGHT BULBS

Wing tip position light bulbs - RA7512-12

Wing tip position light fixture – Grimes Model E

SECTION 9

EQUIPMENT SUPPLEMENTS
SECTION 10

OPERATING LIMITATIONS
� EMBED Excel.Sheet.8  ���
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		Empty Weight		1142

		Empty Moment		79832

		Max. Gross Weight										Full Baggage, No  Pax

		Item		Weight		Arm		Moment				Item		Weight		Arm		Moment

		Aircraft		932				58,481				Aircraft		932				58,481

		Fuel (29 gal)		174		50		8,700				Fuel (29 gal)		174		50		8,700

		Pilot		177		86		15,134				Pilot		170		86		14,535

		Passenger		172		86		14,706				Passenger		0		86		0

		Baggage		70		109		7,630				Baggage		70		109		7,630

		Total		1,525				104,651				Total		1,346				89,346

		CG:		68.63								CG:		66.38

		Zero Fuel CG		71.03								Zero Fuel CG		68.82

		Most Aft CG (Min Fuel)										Most Forward CG (Std Pilot Wt.)

		Item		Weight		Arm		Moment				Item		Weight		Arm		Moment

		Aircraft		932				58,481				Aircraft		932				58,481

		Fuel (5 gal)		30		50		1,500				Fuel (29 gal)		174		50		8,700

		Pilot		177		86		15,134				Pilot		170		86		14,535

		Passenger		164		86		14,022				Passenger		0		86		0

		Baggage		70		109		7,630				Baggage		0		109		0

		Total		1,373				96,767				Total		1,276				81,716

		CG:		70.48								CG:		64.05

		Zero Fuel CG		70.94								Zero Fuel CG		66.26

		Most Forward CG (Min Pilot Wt.)										Gross Weight (Heavy Pilot, Reduced Fuel

		Item		Weight		Arm		Moment				Item		Weight		Arm		Moment

		Aircraft		932				58,481				Aircraft		932				58,481

		Fuel (29 gal)		174		50		8,700				Fuel (19 gal)		114		50		5,700

		Pilot		100		86		8,550				Pilot		250		86		21,375

		Passenger		0		86		0				Passenger		159		86		13,595

		Baggage		0		109		0				Baggage		70		109		7,630

		Total		1,206				75,731				Total		1,525				106,781

		CG:		62.80								CG:		70.02

		Zero Fuel CG		64.96								Zero Fuel CG		71.64
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