I4204
DISCUSS ITEMS

STARS (filing, planning, and lost comms), fuel planning (required totals and reserve, and NATOPS performance information), fuel system/malfuntions, brake system/malfunctions, wake turbulence, windshear, PULL UP warning, and weight and balance form F.
STARS (Filing, Planning, And Lost Comms)

Highways into terminal areas. Decrease ATC workload with known procedures.

If a STAR exists for along your general route of flight, expect to fly the STAR.

Filed by name on a DD-175.

When cleared for a STAR fly the published ground track at ATC assigned altitude.

When vectored off the STAR, do not expect to resume navigation along the STAR unless ATC indicates otherwise.

DESCEND VIA – An abbreviated ATC clearance that requires compliance with a published procedure lateral path and associated speed restrictions and provides a pilot-discretion descent to comply with published altitude restrictions.

In-Flight Guide (LOA)

Local Area Letter of Agreement: Lost Comms with Corpus Approach

1. Attempt to contact NGP Tower.

2. Continue on assigned heading/route at 1600’MSL.

3. If unable to re-establish comms within 3 minutes, climb to 2600’MSL.

4. Proceed direct to a KNGP IAF and shoot associated approach.

Note

Squawk 7600 and make all calls in the blind throughout.

FIH TWO-WAY RADIO FAILURE 

Squawk 7600, all calls in the blind.

If able to maintain VMC, do so, and execute a landing as soon as practicable and notify ATC.

IF IMC and unable to proceed VMC: AVEFAME

FAA PROCEDURES (AIM, FAR 91.185) 

(1) IFR FLIGHT PLAN 

(a) During two-way radio communications failure, when confronted with a situation not covered in the regulation, pilots are expected to exercise good judgment in whatever action they elect to take. Should the situation so dictate, they should not be reluctant to use the emergency actions contained in flying regulations. 

(b) In areas of FAA jurisdiction, should the pilot of an aircraft equipped with a coded radar beacon transponder experience a loss of two-way radio capability, the transponder should be adjusted to reply on Mode 3/A, Code 7600. 

(c) Pilots can expect ATC to attempt to communicate by transmitting on guard frequencies and available frequencies of navaids. 

(d) VMC - If able to maintain flight in VMC continue flight under VFR and land as soon as practicable and notify ATC. It is not intended that the requirement to "land as soon as practicable" be construed to mean "as soon as possible". The pilot retains his prerogative of exercising his best judgment and is not required to land at an unauthorized airport, at an airport unsuitable for the type of aircraft flown, or to land only minutes short of his intended destination. The primary objective of this provision is to preclude extended IFR operations in the air traffic control system in VMC. When operating "on top" and unable to descend VMC prior to destination, the procedures contained in paragraph (e) below apply. 

(e) IMC - If VMC is not encountered, continue the flight according to the following: 

1. ROUTE (FAR 91.185) 

a. By the route assigned in the last ATC clearance received; 

b. If being radar vectored, by the direct route from the point of radio failure to the fix, route, or airway specified in the vector clearance; 

c. In the absence of an assigned route, by the route that ATC has advised may be expected in a further clearance; or 

d. In the absence of an assigned route or a route that ATC has advised may be expected in a further clearance, by the route filed in the flight plan. 

2. ALTITUDE - At the highest of the following altitudes or flight levels for the route segment being flown: 

a. The altitude or flight level assigned in the last ATC clearance received; 

b. The minimum altitude (converted, if appropriate, to minimum flight level) for IFR operations (see Section B, Altimeter Changeover Procedures); or 

c. The altitude or flight level ATC has advised may be expected in a further clearance. 

NOTE - The intent of the rule is that a pilot who has experienced two- way radio failure should select the appropriate altitude for the particular route segment being flown and make the necessary altitude adjustments for subsequent route segments. If the pilot received an "expect further clearance" containing a higher altitude to expect at a specified time or fix, maintain the highest of the following altitudes until that time/fix: 

(1) the last assigned altitude, or 

(2) the minimum altitude/flight level for IFR operations. 

Upon reaching the time/fix specified, the pilot should commence climbing to the altitude advised to expect. If the radio failure occurs after the time/fix specified, the altitude to be expected is not applicable and the pilot should maintain an altitude consistent with a. or b. above. 

If the pilot receives an "expect further clearance" containing a lower altitude, the pilot should maintain the highest of 1 or 2 above until that time/fix specified in paragraph 3. LEAVE CLEARANCE LIMIT, below. 

3. LEAVE CLEARANCE LIMIT. 

a. When the clearance limit is a fix from which an approach begins, commence descent or descent and approach as close as possible to the expect further clearance time if one has been received, or if one has not been received, as close as possible to the expected time of arrival as calculated from the filed or amended (with ATC) estimated time enroute. 

b. If the clearance limit is not a fix from which an approach begins, leave the clearance limit at the expect further clearance time if one has been received, or if none has been received, upon arrival over the clearance limit, and proceed to a fix from which an approach begins and commence descent or descent and approach as close as possible to the estimated time of arrival as calculated from the filed or amended (with ATC) estimated time enroute. 

4. RADAR APPROACHES - initiate lost communications procedures if no transmissions are received for approximately one minute while being vectored to final, 15 seconds while on ASR final approach, or five seconds while on PAR final approach. (AIM 51-37, FAA 7110.65) 

a. Attempt contact on a secondary frequency, the previously assigned frequency, the tower frequency, or guard. 

b. If unable to re-establish communications and unable to maintain VMC, proceed with a published instrument approach procedure or previously coordinated instructions. Change transponder to appropriate codes. 

c. Maintain the last assigned altitude or the minimum safe/sector altitude (emergency safe altitude if more than 25 NM from the facility), whichever is higher, until established on a segment of the published approach.

Fuel Planning (Required Totals and Reserve, and NATOPS Performance Information)

Fuel Packets are picked up in Maintenance when you are signing for the ADB.

Fuel Planning will dictate the intermediate stop on a full cross country. 

Fuel Logs will be revisited in-flight during cruise to ensure continuation fuel is available.
Minimum Fuel is 530 lbs.
Reserve is 10% of Route Fuel or 20 minutes Max Endurance @ 10,000’ – whichever is greater.

Reference performance chapters in NATOPS for Climb-Cruise-Descent fuel burns.

Fuel System/Malfuntions

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.
Brake System/Malfunctions
· Shuttle Valve

· Location of Reservoir

· Loss of Brakes

· Hot Brakes

2.14 WHEELBRAKE SYSTEM

The main landing wheels are equipped with hydraulic brakes actuated by master cylinders attached to each of the rudder pedals for both pilot and copilot brakes (Figure 2-15). A shuttle valve, adjacent to each set of pedals, permits braking action changeover from one set of pedals to the other. Brake fluid is supplied to the system from the reservoir in the nose compartment. The toe brake sections of the rudder pedals are connected to the master cylinders that actuate the system for the corresponding wheels. No emergency brake system is provided. Reverse or beta (zero thrust) should be used to taxi and to slow the aircraft after landing. The following precautions should be observed in so far as is practical. Immediately after landing or at any time when there is considerable lift on the wings, extreme care should be used during any braking application to prevent skidding the tires and causing flat spots. Proper traction cannot be expected until the tires are carrying the aircraft weight. In the event that maximum braking is required after touchdown, the propellers should be reversed immediately and the brakes applied smoothly and evenly to the end of the ground roll.
Loss of Brakes
1. Maintain direction control with rudder, nosewheel steering, or differential power.

2. BETA/REVERSE to decelerate

3. Maneuver to open area and stop

4. Do not taxi

5. Check shuttle brake valve (pull back on top of pedals)

13.3 LOSS OF BRAKES

In the event of wheelbrake failure, maintain directional control with rudder, nosewheel steering, or differential power or a combination of all three. Use propeller reversing or beta range as required to assist in deceleration. If possible, maneuver into an open area and allow the aircraft to stop. Do not attempt to taxi the aircraft. A brake shuttle valve sticks occasionally which results in a loss of brakes for either the pilot or copilot or both. After the aircraft is stopped, the shuttle valve can sometimes be reseated and brakes restored by pulling aft on the top of the brake pedals.

Hot Brakes

1. Stop with REVERSE and minimal braking

2. Request assistance

3. Cool brakes using propwash

13.4 HOT BRAKES

Hot brakes usually are caused by excessive or heavy braking action. If hot brakes are suspected, stop the aircraft utilizing reverse thrust and minimum braking, request assistance if necessary, and allow the brakes to cool utilizing propwash. Allow the brakes to cool and ensure the brakes are inspected prior to further operation.

WARNING

All crewmembers are to stay a safe distance away from the aircraft. It is preferable to stay well behind the aircraft. If a wheel explodes because of rapid cooling, the fragments tend to fly out sideways from the wheel. A tire may also explode from the heat of the fire. Do not attempt to fight the fire.

CAUTION

The high energy absorbing capacity of the wheelbrakes is capable of locking the wheels during maximum braking which may result in blown tires.

Brake Fire

Is criteria for EMERGENCY SHUTDOWN ON DECK. 

Fire Extinguisher is not required.

Evacuate on non-fire side.

Wake Turbulence

Tower should advize “Caution wake turbulence” anytime adequate time has not elapsed.

Picture where the disturbed air is and take into account crosswinds when using parallel runways.

Rotate earlier than previous aircraft if taking off second.

Touchdown later than previous aircraft if landing second.

If ever in doubt, wait until adequate time has elapsed before utilizing the runway. Holdshort/Waveoff as necessary.

Windshear

· PIREPs

· Procedure

AIM 7-1-23 Windshear PIREPs

Pilots are urged to promptly volunteer reports to controllers of any windshear encounter

State loss or gain of airspeed and the altitude at which it was encountered. 

Avoid use of phrase “negative windshear” due to ambiguity – “airspeed/altitude lost windshear” v “no windshear”

AIM Glossary: Windshear

A change in wind speed and/or wind direction in a short distance resulting in a tearing or shearing effect. It can exist in a horizontal or vertical direction and occasionally in both.

NATOPS 16.3 LOW-ALTITUDE WINDSHEAR

A windshear is defined as any rapid change in wind direction and/or speed that results in an airspeed change of 10 knots or more and/or a vertical speed change greater than 500 fpm. Windshear at low altitudes is a potential hazard to the T-44C during takeoff, landing, and all low-altitude operations. The principal causes of low-altitude windshear are convective activity, frontal systems, lake and sea breezes, and large temperature inversions. Most windshear incidents recorded have been associated with convective thunderstorms that have produced microbursts. These microbursts are extremely concentrated downdrafts that when impacting the ground cause large headwind-tailwind differentials. A windshear is an extremely dynamic event that if severe and encountered at a low altitude makes aircraft recovery extremely difficult if not impossible. Windshears have been recorded that exceed the performance capability of the T-44C in all configurations.

If low-altitude windshear cannot be circumnavigated and is anticipated on approach, consideration should be given to maintaining airspeed 5 to 10 knots higher than normal approach speeds. If executing a nonprecision approach, descending rapidly to the minimum descent altitude should be avoided in favor of a 3° glideslope. A stabilized approach should be established no lower than 1,000 feet AGL. If low altitude windshear is anticipated for takeoff, consideration should be given to delaying the takeoff until the windshear has ended. Other precautions for takeoff include using the longest runway available and increasing rotation speed. If a windshear is encountered in flight, the following procedures are recommended (asterisked (*) items denote memory items):

*1. Power — Maximum Allowable.

*2. Attitude — Set and Hold Approximately 15° Noseup.

*3. Gear — UP.

*4. Flaps — Maintain Current Setting.

WARNING

• If stall warning is encountered during windshear recovery, aft yoke pressure should be relaxed only slightly to lessen angle of attack and allow the aircraft to exit stall.

• It is imperative that the pilot fly a constant nose-high attitude with maximum allowable power set. The pilot should disregard airspeed. When any type of windshear is encountered, it shall be reported to the controller immediately.
PULL UP Warning
15.26 INTEGRATED HAZARD AND AVOIDANCE SYSTEM (IHAS)

15.26.1 Terrain N/A Annunciator

If the TERRAIN N/A annunciator light illuminates during flight or EGPWS system has been inhibited, this indicates that the Enhanced Ground Proximity Warning System (EGPWS) is not receiving reliable positioning information. Do not use the terrain display function of the Multi-Function Display (MFD) as limited or no warnings will be given with respect to obstacles or terrain.

Note

Select TERR on the MFD, press MODE button to cycle between warnings active and warnings inhibited modes.

15.26.2 Terrain Warning

Note

For ditching, off-airport landings, or operations at airfields not in the EGPWS database, inhibit TAWS by selecting the TERR INHB function on the MFD.

If the red PULL UP annunciator illuminates accompanied with an aural warning during flight, perform the following procedures:

15.26.2.1 IMC or at Night

*1. Wings — Level.

*2. Power — Max Allowable.

*3. Pitch — As required to set and maintain VX.

*4. Flaps — Approach (unless already up).

*5. Gear — Up.

*6. Flaps — Up.
*7. Props — 1900 rpm.

*8. Continue climb at VX until all visual and voice warnings cease.

9. ATC — Notify (If required). Pilots are authorized to deviate from their current air traffic control (ATC) clearance to the extent necessary to comply with an EGPWS warning.

15.26.2.2 Day VMC

1. Evaluate flight path with respect to terrain.

2. Take action as necessary to recover safe terrain clearance.

3. Advise ATC if necessary.
Weight and Balance Form F
Reference Ground School – AERO for a walkthrough document.
Brief/Debrief Notes

////////////////////////////////////////////

Profile:

KNGP

ASR 13R @ KNGP via RV
HARLY1

ILS 17R @ KHRL via RV

GPS 32 @ KEBG via TELYO circle 14

VOR 14@ KMFE via MEKVE needle only arc

MUCHO5R

PAR 13R @ KNGP via RV PM
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