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DISCUSS ITEMS

Porpoised landings, aircraft airframe operating limits, full-flap landings, engine fire on deck, MFD operations, stalls/spin recovery, and fuel system/malfuntions
Porpoised Landings

· Waveoff vs Hard/Rough
WARNING
A porpoised landing may occur if the nosewheel touches down before the mainmounts. The nose will generally bounce back up and induce an uncontrollable oscillation until airspeed decreases below 40-50 KIAS. If a porpoised landing is encountered, immediately reduce power levers to idle and apply back pressure to maintain a “flare attitude” until the oscillation stops, and then accomplish a full-stop landing. A waveoff is not recommended due to proximity to VSSE and VSO. It is better to accept a hard or rough landing rather than attempt a waveoff.
Aircraft Airframe Operating Limits
· Airspeeds
· Accelleration

· Altitude

· Center of Gravity

· Weight

· Landing

· Pressurization

4.4 AIRFRAME LIMITATIONS

4.4.1 Airspeed Limitations

1. Maximum dive/maximum level flight (VMO) — 227 KIAS.

2. Minimum safe one engine inoperative (VSSE) — 91 KIAS.

3. Minimum controllable (VMCA) — 86 KIAS.
4. Maneuvering (VA) — 153 KIAS.

5. Maximum gear extended (VLE) — 155 KIAS.

6. Maximum gear retraction — 145 KIAS.

7. Maximum flap extension/extended (VFE)

a. Thirty-five percent (approach) — 174 KIAS.

b. One hundred percent (full) — 140 KIAS.

4.4.2 Acceleration Limitations

+3.0 to -1.0g's. Refer to Figure 4-5.

4.4.3 Altitude Limitations

31,000 feet.

4.4.4 Center-of-Gravity Limitations

Maximum forward cg is 11.6-percent mean aerodynamic chord (144.7 inches aft of datum) at 7,850 pounds, 19.4-percent MAC (150.6 inches aft of datum) at 9,650 pounds. Maximum aft cg is 31.8-percent MAC (160 inches aft of datum) for all weights. Refer to Figure 21-4 and to Manual of Weight and Balance Data.
4.4.5 Weight Limitations

1. Maximum ramp — 9,710 pounds.

2. Takeoff — 9,650 pounds.

3. Landing — 9,168 pounds.

4.4.6 Landing Limitations

1. Flared landings only.

2. Maximum sink rate at ground contact — 600 fpm.

3. Maximum cross wind component — 20 knots.

CAUTION

The following actions may result in aircraft damage and shall be avoided:

— Landing on arresting gear cable

— Nosewheel contact with cable risers above taxi speed

— Braking during cable rollover

— Operation above taxi speed over arresting gear rigged with boots (tire segments).

4.4.7 Structural Limitations

Maximum operating cabin pressure differential is 4.7 psi.

Full-Flap Landings

FTI – i. Full Flap Landing

Full flap landings can dramatically decrease landing roll distance, but require higher power settings due to increased drag. Select full flaps after the 90, but before rolling onto final at 105 KIAS and selecting props full forward. Additional power is normally required to compensate for increased drag. Cross the threshold at 95 KIAS. Slowly close the power levers while bringing the nose up (flare). Beware of porpoised and/or flat landings.
Engine Fire On Deck
· Stop/Confirmation

· EMERGENCY SHUTDOWN ON DECK
13.2 EMERGENCY SHUTDOWN ON DECK

If an emergency situation dictates immediate discontinuation of engine operation such as fire, fire warning light, brake fire, flameout on deck, etc., stop aircraft and set the parking brake, request assistance as necessary and proceed as follows:

Note

Confirm, if possible, that fire actually exists by checking engine instruments and nacelles.

*1. Condition lever(s) — FUEL CUTOFF.

In case of confirmed/suspected fire or fuel leak, continue checklist. If not, secure remaining engine using paragraph 7.20 Secure Checklist.

*2. Firewall valves — CLOSED.

*3. Boost pumps — OFF.

*4. Fire extinguisher — As required.
Note

The engine fire extinguisher is a single-shot system with one cylinder for each engine. Do not attempt engine restart until the cause of the fire is determined and corrected.

*5. AUX BATT Switch — OFF.

*6. Gangbar — OFF.

*7. Evacuate aircraft.
MFD Operations

Stalls/Spin Recovery
Relax, Max, Level, Ball // Level and 85KTS // Flaps, Gear, Flaps
FTI – g. Stall Recovery
Immediately regain flying speed with minimal altitude loss when recovering from a stalled condition. The T-44 climb performance will provide zero altitude loss under most conditions. Avoid large attitude and rapid configuration changes. Utilize the following procedures when recovering from a stalled condition: 

i. Simultaneously: 

(a). Power – Maximum allowable. 

(b). Nose attitude – Adjust to break stall (relax back pressure to slightly lower the nose). 

(c). Level wings. 

(d). Center the ball. 

ii. Flaps – Approach (unless already up). Ensure the aircraft is level or climbing with 85 KIAS or greater prior to raising the flaps to approach. 

iii. Gear – Up (once a positive rate of climb is established). 

iv. Flaps – Up. 

v. Airspeed – VY. 

NOTES
1. The maneuver is complete when established in a climb on assigned heading and trimmed for VY. 

2. There is no assigned heading for approach turn stall recovery.

3. When performing this maneuver at high altitudes (above 8000' MSL), a secondary stall warning may sound if the pitch attitude is too high.
15.23.1 Spin/Out of Control Flight Recovery

*1. Power Levers — Idle

*2. Rudder — Full deflection in the opposite direction of turn needle

*3. Control Wheel — Rapidly forward

*4. Rudder — Neutralize after rotation stops

*5. Control wheel — Pull out of dive by exerting smooth, steady back pressure.

WARNING

• Abrupt pullout during spin recovery could result in excessive wing loading and a secondary stall or structural damage.

• Do not exceed 3g's during pullout in a clean configuration or 2g's if flaps are fully extended.
11.7 STALL CHARACTERISTICS

The stall characteristics of the aircraft are characterized by stability and control effectiveness with well-defined stall indication in the form of buffet warning and artificial stall warning (both audio and visual). The buffet warning occurs at 5 to 10 knots above stall speed with the aircraft in a clean configuration. With full flaps, the buffet will occur almost simultaneously with the stall. The term “power-on” shall mean that both engines and propellers are operating at approximately 75 percent of maximum continuous power. Stall speeds for varying bank angles, gear and flaps up or down and power-idle and on are shown in Figure 11-1.

WARNING

Stall speeds will significantly increase with the wing deice boots inflated.

11.7.1 Center-of-Gravity Effects

Stalls in the most forward cg configuration with power at idle are characterized by reaching full aft control travel prior to full stall development, while stalls with power on show little difference from normal cg configuration. Stalls in the most aft cg configuration have more control force gradients in all configurations, but stall warnings, actual stall speeds, and general handling characteristics are the same as those for normal cg flying.

11.7.2 Power Effects

Power idle stalls in all configurations are characterized by steep control force gradients and are generally control travel limited. At midpower settings, control forces are lighter and stall characteristics are more abrupt. Power-on stalls are typified by high pitch attitudes, shallow force gradients, and a significant increase in stall warning margins and a decrease in stall speeds.

11.8 STALLS

11.8.1 Approach to Stall

Aircraft response to all control force inputs during approach to stall is normal. Artificial stall warning, in the form of a variable frequency horn, will provide 4 to 10 knots of stall warning in all configurations with increasing frequency tone accompanying the increasing angle of attack as an effective pilot alert to an impending stall. Aerodynamic stall warning in the form of airframe buffet will occur in two stages: light buffet (partially masked by normal propeller vibrations during the initial stall approach); and moderate to heavy airframe buffet just prior to stall. The airframe buffet will occur 5 to 10 knots prior to stall in power-on configurations combined with very high pitch altitudes and low stall speeds which provide good stall warning in high power configurations. At midpower settings, the stall margins are 3 to 7 knots prior to stall and are combined with steep control force gradients which provide satisfactory stall warning. In landing configuration, aerodynamic airframe buffet warning may not be easily perceptible to the pilot. This presents the possibility of a high sink rate landing following a high landing flare unless the pilot is completely aware of existing conditions.

11.8.2 Power-On Stalls

The power-on stall attitude is very steep and is defined by a sudden onset of mild to heavy buffet followed by roll and yaw excursions leading to wing roll-off usually to the left. The use of rudder to prevent yaw will also prevent the tendency to roll. Pitching oscillations will develop if the aircraft is held in the stall, resulting in the nose dropping sharply, then pitching to above the horizon; this cycle will be repeated until recovery is made. Recovery from the stall is immediate upon relaxation of aft elevator control forces. Power-on stall characteristics are not greatly affected by landing gear and wing flap position except that stall speed is reduced in proportion to the degree of flap extension. All flight controls remain effective throughout the stall.
11.8.3 Power-Idle Stalls

The power-idle stall is characterized by full aft elevator control travel, pitch oscillations of approximately +4°, slight wing rock, and an increasing rate of descent of 1,800 to 2,000 feet per minute in all flap configurations. The roll tendency is considerably less pronounced in power-off stalls (in either takeoff, landing, or clean configuration) and is more easily prevented or corrected by adequate rudder or aileron, respectively. The nose will generally drop straight through, with some tendency to pitch up again if recovery is not made immediately. With wing flaps down, there is little or no roll tendency and stalling speed is 7 to 8 knots slower than with wing flaps up. Stall recovery is immediate upon relaxation of aft elevator control forces and addition of power. Flight controls remain effective throughout the stall in all configurations.

11.8.4 Accelerated Stalls

Accelerated stalls are caused by increasing aircraft weight because of centrifugal force in a turn or an abrupt pull-out from a dive. Stall speed is increased by the square root of the g load factor multiplied by normal stall speed. Approaches to accelerated stalls are characterized by rapid onset of moderate buffet followed by g-break. Steep maneuvering force gradients and heavy buffet levels provide noticeable stall warning. The stall is typified by rapid wing roll-off, generally to the left, immediately following g-break. Stall recovery is immediately upon relaxation of aft elevator control force. High control wheel forces during accelerated stalls minimize unintentional stalls.

11.8.5 Full Stalls

Full stalls shall be conducted at an altitude of at least 8,000 feet above ground level with visual reference to the surface. The recommended procedure for full stalls is to trim the aircraft in a particular configuration approximately 20 knots above the stall speed while slowing down 1 knot per second. Without retrimming or changing configuration, gradually decrease airspeed until the desired degree of penetration into the stalled regime of flight is attained.

11.9 SINGLE-ENGINE FLIGHT CHARACTERISTICS

Single-engine flying qualities were determined with the inoperative engine at idle, shutdown, propeller windmilling and feathered, and following sudden engine failure. All single-engine configurations produce stable flight characteristics through the aircraft's designed speed and altitude range when properly trimmed and established NATOPS procedures are adhered to. Continuing takeoff after engine failure during takeoff roll is not recommended.

11.9.1 Single-Engine Stall Characteristics

Single-engine approach to stall in mid-power configurations is noted by light aerodynamic buffet which occurs 4 to 6 knots above VMCA with artificial stall warning occurring 2 to 3 knots above VMCA. At maximum power settings, buffet onset and aural stall warning occur simultaneously with loss of directional control (VMCA) and a slight tendency to roll to the left. In landing configuration, the aural stall warning provides 5 to 10 knots of stall warning depending on power setting. With power-idle, light buffet occurs 1 knot prior to VMCA. Flight controls are effective throughout stall approach with recovery being immediate upon relaxation of aft elevator control force and/or addition of power on the operating engine. There is no tendency for departure from controlled flight and no spin tendency.

11.9.2 Single-Engine Approach and Landing

All control forces can be trimmed to zero for single-engine approach. No unusual control problems are posed if airspeed is maintained at or above the established NATOPS speeds presented in Figure 16-1. After landing, propeller reversing may be utilized on the operative engine to assist in stopping, while direct
11.10 SPIN CHARACTERISTICS

While intentional spins are prohibited in the T-44C, there has been more than one occasion in which an unintentional and inadvertent spin entry has been encountered. Spins are most likely to be encountered when conducting VMCA demonstrations and functional checkflight stalls which are continued to a full stall breakaway. Very careful rudder control when conducting these maneuvers will minimize the possibility of spin entry. If encountered, the turn and slip indicator should be utilized as the primary instrument to determine direction of spin. If spin is encountered, refer to paragraph 15.23.1 Spin/Out of Control Flight Recovery.

11.11 DIVING

Maximum diving airspeed (red line) is 227 KIAS (VMO) as shown in Figure 4-5. Flight characteristics are conventional with control forces at a comfortable level throughout a dive maneuver. No adverse characteristics prevail.

Fuel System/Malfunctions
· Types

· Capacity
· Drains/Vents
· Transfer Pumps
· Boost Pumps

· Crossfeed Valve

· Quantity Indicators

· Annuciator Lights

· Emergencies

3.2.1 Type of Fuel

The primary fuels for the T-44C are JP-4, JP-5, JP-8, F-24, Jet A, Jet A1 and Jet B. Consult the fuel reference charts (Figure 3-2). Commercial jet fuels do not contain anti-ice/fungicide (PFA55MB, MIL-I-27686, or equivalent). When commercial fuels are procured, fuel thickening may occur when temperatures are less than -40 °F and long-term fungus control may be degraded. When adding commercial jet fuel in quantities greater than 104 gallons (approximately 700 pounds) in each wing, 20 fluid ounces of anti-ice/fungicide additive (PRIST) should be added to each wing when required. PRIST should be added gradually during filling to permit increased blending in the fuel.

CAUTION

• JP-8+100 shall not be used in the T-44C. This fuel will clog the fuel filter.

• PRIST injected into the fuel from aerosol cans as it is pumped into the aircraft is not recommended. It does not mix well with the fuel, has a tendency to settle to the bottom of tanks, and may damage fuel system seals and fuel tank materials.

Note

If PRIST is injected via aerosol cans, special attention should be paid to low point drain samples for signs of deteriorating fuel cells, i.e. fuel cell coatings, bladder material, or corrosion-born material. Injection of aerosol PRIST increases the risk of deterioration.

Request refueler assistance for proper fuel/additive blending during the aircraft refueling. The following procedure will be utilized when blending anti-icing additive, complying with MIL-I-27686, as the aircraft is being refueled through wing fillers.

1. When using HI-FLO PRIST blender (model PHF-204), remove the cap retaining tube and clip assembly.

2. Attach pistol grip on collar.

3. Press tube into button.

4. Clip tube end to fuel nozzle.

5. Pull trigger firmly to assure a full flow capability and lock in place.

6. Start flow of additive when refueling begins. (Refueling should be at 50 gal/min minimum and 60 gal/min maximum.) A rate of less than 30 gal/min may be utilized when topping off tanks.

CAUTION

Ensure that the additive is directed into the flowing fuel stream and that additive flow is started after fuel flow starts and is stopped before fuel flow stops. Do not allow concentrated additive to contact the coated interior of fuel cells or aircraft painted surfaces. Use no less than 20 fluid ounces of additive per 260 gallons of fuel added or more than 20 fluid ounces of additive per 104 gallons of fuel added.

In the event aviation kerosene is not available, aviation gasoline grades 80/87, 100/130, 100LL, or 115/145 are approved emergency fuels.

Note

Aviation gasoline contains a form of lead that has an accumulative adverse effect on turbine engines. The lowest octane (AVGAS) available (lowest lead content) should be used.

2.9 FUEL SYSTEM

The fuel system supply (Figure 2-5) consists of two identical systems sharing a common fuel management panel and a continuous stainless steel crossfeed line that passes through the pressure vessel just forward of the main spar. The fuel for each system is contained in a 61-gallon nacelle tank and four interconnected wing tanks that total 132 gallons. The total fuel system capacity is 387.6 gallons of which 384 gallons are usable (192 gallons each system). A crossfeed system permits the use of fuel from all tanks by either engine and is controlled by an electrically actuated valve in the crossfeed line. Fuel is gravity fed from the three outboard tanks to the center section tank where the fuel is then transferred to the nacelle tank via the submerged transfer pump. The transfer pumps are energized and deenergized by 42-gallon (ON), 51-gallon (OFF), and 59-gallon (upper level) float switches in the nacelle tank. Fuel is used from the nacelle tank until the 42-gallon switch position on the level sensor float is actuated which causes fuel transfer to start. When the fuel quantity reaches the 51-gallon switch position, transfer action is terminated. Unless the pilot elects to use manual transfer control after the first transfer cycle, all subsequent fuel transfer will maintain nacelle tank fuel quantity at a level between 42 and 51 gallons until all fuel is used from the wing tanks. If fuel transfer into a nacelle tank is not terminated by either the 51- or the 59-gallon upper level float switch, overfill fuel will flow back into the wing tanks through the vent lines. Operation would stabilize into a continuous fuel transfer loop. A continuously full nacelle tank, monitored on the fuel quantity gauge would indicate this condition. While sufficient fuel remains in the wing tanks, the pilot may use manual control to refill the nacelle tanks to capacity by placing the TRANSFER PUMP switch in the OVERRIDE position. Fuel transfer will continue until the switch is positioned to AUTO or OFF. In this instance, the transfer pump shutoff circuits on the float switches are bypassed and the overfill condition previously discussed could result. Should a transfer pump fail in flight, the fuel from the wing tanks will gravity feed to the nacelle tank. As the nacelle tank fuel reaches approximately three-eighths full, a gravity feed port in the nacelle tank opens and gravity flow from the wing tanks starts. All fuel except 28 gallons from each center section tank will transfer during gravity feed.

2.9.1 Fuel Tank Sump Drains

Fuel system tanks and interconnect lines may be drained of moisture condensate and sediment at the system low points on the nacelle tanks, wing tanks, wheelwell sumps, transfer pumps, and at the fuel strainers in the engine compartment.

2.9.2 Fuel Vents

The fuel vents for both nacelle and wing tanks are protected against icing conditions by electric heating elements. In addition to external heated vents, each fuel system has a flush vent in the underside of the wing. Volume expansion in the fuel system is relieved by a thermal pressure relief valve. Normally, thermal expansion occurs only during hot weather when the aircraft is static on the ground. The left and right fuel vent heaters are actuated with the respective circuit breaker switches placarded FUEL VENT, LEFT, RIGHT and located on the pilot inboard subpanel.

2.9.4 Fuel Transfer Pump

Automatic transfer cycles will then maintain the nacelle quantity between 42 and 51 gallons until all wing fuel is depleted. When all wing tank fuel has been used, a pressure sensing switch will sense the drop in fuel pressure in the transfer line and, after a 30-second delay, will terminate transfer pump operation, and a red NO FUEL TRANSFER annunciator light will illuminate. The NO FUEL TRANSFER light also functions as an operation indicator for the transfer pump. If the light should illuminate before the wing fuel is depleted, the transfer pump has stopped transferring fuel to the nacelle tank. Extinguishing the NO FUEL TRANSFER light is accomplished by placing the transfer switch to OFF. The transfer pumps receive power through and are protected by the circuit breakers placarded TRANSFER PUMP located on the lower edge of the fuel management panel.

Note

If the wing tank is gravity feeding to the nacelle tank, then the nacelle tank will have approximately 150 pounds of fuel (below the yellow arcs).

Note

The nacelle tank must contain at least 42 gallons of fuel for a proper test of the respective transfer pump.

2.9.4.3 NO FUEL TRANSFER Indicator Lights

CAUTION

• Illumination of a no fuel transfer light may indicate failure of the associated transfer pump during any condition of fuel transfer or fuel availability.
• Reliance of the secondary capability of the NO FUEL TRANSFER light to indicate fuel remaining should never be substituted for careful fuel planning.

• The LH and RH NO FUEL TRANSFER lights are powered by the No. 1 and No. 2 fuel buses, respectively, and are activated through the respective transfer pump circuit breaker. If the transfer pump circuit breaker fails, the respective transfer pump will cease to operate and the associated NO FUEL TRANSFER annunciator light will not illuminate.
2.9.5 Boost Pumps

It is the function of the submerged boost pump in each nacelle tank to deliver pressurized fuel to the inlet of the engine-driven fuel pump on each engine. Normal engine operation may be maintained with only the engine-driven pump (suction lift). However, if the engine-driven pump fails, flameout will occur. With the crossfeed switch in the AUTO position, failure of a boost pump is indicated by a momentary illumination of the LH or RH FUEL PRESSURE light, a flashing FAULT WARNING light, and steady illumination of the FUEL CROSSFEED light. Since the LH or RH FUEL PRESSURE light rapidly extinguishes as autocrossfeed commences, the pilot may be first alerted only by the FUEL CROSSFEED light illumination and/or flashing FAULTWARNING light. The failed boost pump can be identified by momentarily placing the crossfeed switch to the CLOSED position. The red LH or RH FUEL PRESSURE light will illuminate indicating the failed boost pump. The boost pumps are powered by both their respective fuel bus and the hot battery bus. Fuel bus circuit protection is provided by circuit breakers placarded BOOST PUMP on the fuel management panel. Circuit protection for the hot battery bus is provided by fuses located under the right wing root.

2.9.6 Fuel Crossfeed

Crossfeed does not transfer fuel from one tank system to the other. Crossfeed allows one engine to receive fuel from the opposite tank system. If one engine is inoperative and it is desired to use fuel from the opposite system, use the SINGLE ENGINE CROSSFEED procedure in paragraph 15.5. The fuel crossfeed valve normally receives its electrical power from the No. 1 fuel bus; however, in the event of a fuel bus failure, the valve is also connected to the hot battery bus. The circuit is protected by a circuit breaker placarded CROSSFEED VALVE located on the fuel management panel. To remedy an imbalance in the fuel load, with the crossfeed switch in the OPEN position, place the boost pump switch for the system with less fuel to the OFF position. Should a situation arise where a boost pump fails and the crossfeed switch is in the AUTO position, automatic crossfeed will start. With a boost pump inoperative, the engine is capable of operating from its own fuel supply on engine-driven pump pressure (suction lift) only. This is accomplished by placing the crossfeed switch in the CLOSED position. 

CAUTION

Engine operation using only the engine driven fuel pump without boost pump fuel pressure is limited to 10 hours throughout its TBO period. All such time shall be entered on the appropriate maintenance form for attention of the maintenance personnel.
Note

Do not operate with the crossfeed in the OPEN mode with both boost pumps operating. Fuel may be inadvertently crossfed from either fuel system to both engines because of normal variances in pump pressure.

Note

In the event a crossfeed valve closes because of malfunction, the FUEL CROSSFEED light may remain illuminated. The same circuit that opens the crossfeed valve also illuminates the FUEL CROSSFEED light.

CAUTION

Do not use the fuel firewall shutoff valve to shut down an engine except in an emergency. The engine-driven high pressure fuel pump obtains essential lubrication from fuel flow. When an engine is operating, this pump may be severely damaged (while cavitating) if the firewall valve is closed before the condition lever is moved to the FUEL CUTOFF position.

2.9.8 Fuel Quantity Indicators

WARNING

• Fuel quantity indication error may be significant with either TOTAL or NACELLE position selected. Do not use the fuel quantity indicators solely to determine quantity of fuel remaining. Refer to Part XI Performance Data.

• Flameout is possible due to fuel starvation with a fuel quantity indicator reading as high as 150 lbs.

15.10.1 Engine-Driven Fuel Pump Failure

Flameout. EMERGENCY SHUTDOWN CHECKLIST.

15.10.2 Transfer Pump Failure

Wing tank empty? Try Override. Else 28 Gal unusable. Gravity feed, Nacelle at 150lbs.

15.10.3 Boost Pump Failure

Crossfeed, less fuel. Suction Lift, less reliable. Boosted pressure on approach/landing.

15.11 FUEL LEAKS

Concern is Engine Fire. Consider securing electrical systems. 

Outboard: Nav Lights, Strobe Lights, Fuel Vent Heaters, Lift Detector and Heater (L)

Inboard: Gangbar. 
Consider  securing the engine as follows
†*1. Condition lever — FUEL CUTOFF.

*2. Emergency Shutdown Checklist — Execute.

15.12 FUEL SIPHONING

140KTS. Avoid Nose Low.
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