MAINTENANCE TEST PILOT TASKS
This chapter describes the tasks that are essential for maintaining maintenance crewmember skills. It defines the task title, number, conditions, and standards by which performance is measured. A description of crew actions, along with training and evaluation requirements is also provided. Tasks described in this chapter are to be performed by qualified AH-64D Maintenance Test Pilots in accordance with AR 95-1. This chapter contains tasks and procedures to be used by contractor maintenance test pilots in accordance with AR 95-20 v1 (DLAM 8210) section 3.4 (publications). If a discrepancy is found between this chapter and TM 1-1520-251-MTF, the MTF takes precedence.

TASK CONTENTS

Task Number. Each ATM task is identified by a ten-digit Systems Approach to Training number that corresponds to the maintenance test pilot tasks listed in Chapter 2 (table 2-6). For convenience, only the last four digits are referenced in this training circular.

Task Title. This identifies a clearly defined and measurable activity. Task titles may be the same in many ATMs, but task content will vary with the airframe.

Conditions. The conditions specify the common wartime or training/evaluation conditions under which the MTP tasks will be performed.

Standards. The standards describe the minimum degree of proficiency or standard of performance to which the task must be accomplished. Standards are based on ideal conditions to which the task must be accomplished. The following common standards apply to all MTP tasks.

(1)   Perform procedures and checks in sequence per TM 1-1520-251-MTF, as required.

(2)   Brief the RCM or NCM on the procedures and applicable Warnings, Cautions, and Notes for the task to be performed.

(3)   Perform crew coordination actions per the task description and Chapter 6.

(4)   Assess and address any malfunctions or discrepancies as they occur and apply appropriate corrective actions or troubleshooting procedures.

(5)   Use the oral callout and confirmation method and announce the initiation and completion of each check.

Description. The description explains how the elements of the task should be done to meet the standards. When specific Crew actions are required, the task will be broken down into Crew actions and procedures as follows.

(6)   Crew actions. These define the portions of a task to be performed by each crewmember to ensure safe, efficient, and effective task execution. The P* indication does not imply PC or MP duties. When required, P* or MP responsibilities are specified. All tasks in this chapter are to be performed only by qualified MEs, MPs or student maintenance test pilots undergoing qualification training as outlined in AR 95-1. The MP is the PC in all situations, except when undergoing training or evaluation by an ME. For all tasks, MP actions and responsibilities are applicable to MEs. When two MEs are conducting training/evaluation together, or two MPs are jointly performing test flight tasks, the mission brief will designate the aviator assuming PC responsibilities.

(7)   Procedures. This section describes the actions that the MP/ME performs or directs the RCM /NCM to perform in order to execute the task to standard.

Considerations: This section defines training, evaluation, and other considerations for task accomplishment under various conditions.

Training and Evaluation Requirements. Some of the tasks incorporate more than one check from TM 1-1520-251-MTF. This section defines the checks in each task that, as a minimum, must be evaluated on an evaluation flight. The evaluator may select additional checks for evaluation. Training and evaluation requirements define whether the task will be trained or evaluated in the aircraft, simulator, or academic environment. Training and evaluations will be conducted only in the listed environments, but may be done in any or all combinations. Listing only “aircraft” under evaluation requirements does not preclude the ME from evaluating elements of the task academically to determine depth of understanding or troubleshooting processes. However, the evaluation must include hands-on performance of the task in the listed environment(s). If one or more checks are performed unsatisfactorily, the task will be graded unsatisfactory. However, when the task is reevaluated, only those unsatisfactory checks must be reevaluated.

References. The references are sources of information relating to that particular task. In addition to the common references listed in Chapter 4, the following references apply to all MTP tasks:

(8)   Aircraft logbook and historical records.

(9)   DA Pam 738-751.

(10)   TM 1-1500-328-23.

(11)   TM 1-1520-251-10.

(12)   TM 1-1520-251-CL.

(13)   TM 1-1520-251-MTF.

(14)   TM 1-1520-251-23 series manuals.

(15)   TM 1-2840-248-23

(16)   TM 9-1090-208-23 series manuals

(17)   TM 9-1230-416-20 series manuals

(18)   TM 9-1230-476-1

(19)   TM 9-1230-476-20

(20)   TM 9-1230-476-23

(21)   TM 9-1230-476-30

(22)   TM 9-1270-221-23

(23)   TM 9-1270-416-20 series manuals

(24)   TM 9-1427-475-23

(25)   TM 9-1270-476-30

(26)   TM 11-1520-251-23 series manuals.

(27)   TM 11-5826-227-34

(28)   TM 11-5855-265-20

(29)   TM 11-5895-1184-23

(30)   Applicable airworthiness directives or messages from AMCOM.

TASK LIST

Standards vs. Descriptions. MPs and MEs are reminded that task descriptions may contain required elements for successful completion of a given task. When a standard for the task is to “Brief the RCM on the conduct of the maneuver”, for example, those Crew actions specified in the description are required. Attention to the use of the words, will, should, or may throughout the text of a task description is crucial.

Critical Tasks.  The following numbered tasks are AH-64D aviator critical tasks.  Final task number and title pending selected by the USAAVNC task/site selection board.



TASK 4000

Perform prior to maintenance test flight checks

CONDITION: In a AH-64D helicopter.

STANDARDS: Appropriate common standards plus the following:

1.   Perform the preflight inspection according to TM 1-1520-251-10/CL.

2.   Determine the suitability of the aircraft for flight and the mission to be performed.

3.   Determine the maneuvers, checks, and tasks required during the test flight.

4.   Brief the RCM and NCM on the mission and their duties.

DESCRIPTION:
1.   Crew actions.
a.   The MP will ensure that a thorough preflight inspection is conducted. The TM 1-1520-251-CL will be used to conduct the preflight inspection, however the inspection will be conducted to the detail level of chapter 8 of the TM 1-1520-251-10. He may direct the RCM if available, to complete such elements of the aircraft preflight inspection as are appropriate, but he will verify that all checks have been completed. The MP will ensure that the aircraft logbook forms and records are reviewed and appropriate entries made as per DA PAM 738-751. The MP will determine the checks necessary for the maintenance test flight or tasks to be performed and conduct a mission briefing for additional crewmembers and concerned support personnel. He will brief the RCM or NCM and any additional support personnel concerning operation on or around the helicopter during ground operations and will ensure that ground communication capability is adequate. He will stress any applicable ground or airborne safety considerations or procedures during the briefing. The MP will ensure that a final walk-around inspection is completed prior to flight.

b.   The RCM should complete the assigned elements and report the results to the MP.

2.   Procedures. Review the aircraft forms and records to determine the necessary checks and tasks to be performed. Use additional publications and references as necessary. Conduct a risk assessment of the mission. Preflight the aircraft with special emphasis on areas or systems where maintenance was performed. Verify all test equipment is correctly installed and secured as applicable. Conduct a thorough mission briefing for additional crewmembers and concerned support personnel. The briefing will include crew coordination responsibilities and conduct of the mission, with special emphasis on safety procedures to be performed during maintenance tasks or maneuvers the additional crewmembers, or concerned support personnel, may not be familiar with.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4004

Perform interior checks

CONDITIONS: In an AH-64D helicopter or AH-64D simulator.

STANDARDS: Appropriate common standards.

DESCRIPTION:
1.   Crew actions.
a.   The MP will perform the required checks in sequence. He should direct assistance from the RCM or NCM if available.

b.   The RCM and/or NCM should assist the MP as directed.

2.   Procedures. Brief the RCM and/or NCM as required. Perform the interior checks in MTF sequence. Direct the RCM to perform the required checks at his crew station and announce check completion. If necessary, brief the RCM on the procedures required to perform the checks at the CPG station.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4010

Perform starting APU checks

CONDITIONS: In an AH-64D helicopter or AH-64D simulator.

STANDARDS: Appropriate common standards.

DESCRIPTION:
1.   Crew actions.
a.   The MP will coordinate with and brief the RCM, NCM and any additional ground support personnel prior to APU start. He will brief all concerned personnel on procedures to be followed in the event of emergency. The MP will direct assistance from the RCM and NCM to aid in maintaining the APU exhaust and stabilator areas clear during the APU start sequence and any subsequent ground checks.

b.   The RCM and/or NCM should assist the MP as directed.

2.   2.  Procedures. Brief the RCM and/or NCM as necessary, confirm the fireguard is posted if available, and the APU exhaust area is clear. Announce initiation of the APU start Momentarily press the APU push button and monitor the UFD. Confirm the hydraulic pressures indicate 3,000 PSI (ENG SYS PAGE). Verify the APU START, APU PWR ON, and ACC PSI advisory messages are displayed on the UFD.

During a normal APU start, the PTO clutch should engage in approximately 10 to 15 seconds (60%), and the APU ON light should illuminate approximately 15 to 30 seconds (95%) after initiation of the start. If the main transmission temperature is colder than -18°C (0°F), the PTO clutch will not engage until the APU speed reaches 95%.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4012

Perform after-starting APU checks

CONDITIONS: In an AH-64D helicopter or AH-64D simulator.

STANDARDS: Appropriate common standards.

DESCRIPTION:
1.   Crew actions.
a.   The MP will perform the required checks in sequence. He should direct assistance from the RCM or NCM as appropriate.

b.   The RCM and/or NCM should assist the MP as directed.

2.   Procedures. Brief the RCM and NCM (as required) on the checks to be performed and the procedures they will follow in order to accomplish the checks. Direct them to monitor the area around the aircraft wings and stabilator during the checks in order to minimize hazards to personnel and equipment during the checks.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4088

Perform starting engine checks

CONDITIONS: In an AH-64D helicopter or AH-64D simulator.

STANDARDS: Appropriate common standards.

DESCRIPTION:
1.   Crew actions.
a.   The MP will perform the checks in sequence. He should coordinate with and direct assistance from additional crewmembers and/or ground support personnel if available. The MP will visually or by intercom, reconfirm the location of any crewmembers or support personnel not visible from the cockpit prior to engine start.

b.   The RCM, NCM, and any ground support personnel should assist the MP as directed.

2.   Procedures. Brief and coordinate with the RCM, NCM, and any additional ground personnel as necessary. Perform starting engines in MTF sequence.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4092

Perform engine run-up and systems checks

CONDITIONS: In an AH-64D helicopter or AH-64D simulator.

STANDARDS: Appropriate common standards.

DESCRIPTION:
1.   Crew actions.
a.   The MP will perform the checks in sequence. He should coordinate with and direct assistance from the RCM and NCM as appropriate.

b.   The RCM and/or NCM should assist the MP as directed.

2.   Procedures. The aircrew and the ground crew will continue to monitor the area around the aircraft and announce when their checks are completed. Perform engine run-up and systems checks in MTF sequence.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4110

Perform before taxi checks

CONDITIONS: In an AH-64D helicopter, or AH-64D simulator, with engine run-up checks completed.

STANDARDS: Appropriate common standards:

DESCRIPTION:
1.   Crew actions.
a.   The MP will perform the before taxi checks in MTF sequence.

b.   The RCM and NCM should assist the MP as directed.

2.   Procedures. Perform the before taxi checks in MTF sequence. Coordinate with the RCM and ground crew as appropriate. Refer to TASK 4114 Perform baseline and normal engine health indicator test for HIT check procedures.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4112

Perform taxi checks

CONDITIONS: In an AH-64D helicopter, or AH-64D simulator, on a suitable surface, with the before-taxi checks completed, the aircraft cleared.

STANDARDS: Appropriate common standards plus the following:

1.   Maintain constant speed appropriate for conditions.

2.   Maintain the desired ground track ± 3 feet.

3.   Apply the torque that is appropriate for the ground taxi condition.  

4.   Maintain level fuselage attitude ( 3 degrees roll on attitude indicator. (Approximately ( 1 trim ball width .)

DESCRIPTION:
1.   Crew actions.
a.   a.  The MP will perform the checks in sequence and remain focused outside during taxi operations. He may direct assistance from the RCM as necessary. The MP will confirm the area around the aircraft is clear prior to taxi initiation, and will call out the before-hover and before-takeoff. The MP will announce "Braking" when he intends to apply brake pressure.

b.   The RCM and/or NCM should assist the MP as directed.

2.   Procedures. Perform taxi checks in MTF sequence.

Be aware that soft, rough, or sloping terrain may require the use of more than normal power.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references plus the following:

Task 1034

4114

Perform baseline and normal engine health indicator test

CONDITIONS: In an AH-64D helicopter or AH-64D simulator.

STANDARDS: Appropriate common standards.

DESCRIPTION:
1.   Crew actions.
a.   The MP will perform the checks in sequence.

b.   The RCM should assist the MP as directed.

2.   Procedures. Perform the procedure as outlined in TM 1-1520-251-MTF.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4128

Perform before hover checks

CONDITIONS: In an AH-64D, or AH-64D simulator.

STANDARDS: Appropriate common standards.

DESCRIPTION:
1.   Crew actions.
a.   Each crewmember will complete the required checks pertaining to his assigned crew station per TM 1-1520-251-MTF.

b.   The RCM should assist the MP as directed.

2.   Procedures. Perform the before-hover checks in MTF sequence and announce when the checks are completed. Direct assistance from the RCM as necessary.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4144

Perform hover checks

CONDITIONS: In an AH-64D helicopter, or AH-64D simulator, with performance planning information available, at an appropriate hover height.

STANDARDS: Appropriate common standards plus the following:

1.   Maintain a stationary hover at the selected altitude ±2 feet.

2.   Determine that sufficient power is available to complete the mission.

DESCRIPTION:
1.   Crew actions.
a.   The MP will perform the checks in sequence and remain focused outside during hover operations. He may direct assistance from the RCM as necessary.

b.   The RCM should assist the MP as directed.

2.   Procedures. Announce your intent to bring the aircraft to a hover. Direct the RCM to observe the pylons and confirm they articulate properly for the existing configuration. Verify normal controllability, stability, and center of gravity. Note the vibration levels and stabilator effect on vibration through the full range of stabilator travel. Initialize the navigation system. Confirm that instrumentation and symbology indicates appropriately, (minimize movement of the velocity vector and acceleration cue to the extent possible). Direct the RCM to monitor the aircraft instruments, symbology, and radar altimeter to confirm proper functioning, and compare the actual performance data to the computed PPC data in accordance with TASK 1038 Perform hovering flight in chapter 4, and announce the results to the MP. Select the TSD Utility page and check the navigation system status.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4160

Perform hover maneuvering checks

CONDITIONS: In an AH-64D helicopter, or AH-64D simulator.

STANDARDS: Appropriate common standards plus the following:

1.   Do not exceed a 30° per second turn rate.

2.   Maintain a 5 to 10-foot main wheel height during forward and sideward hover flight, and a 10 to 15-foot main wheel height when performing rearward hover flight.

DESCRIPTION:
1.   Crew actions.
a.   The MP will perform the checks in sequence and remain focused outside during hover operations. He may direct assistance from the RCM as necessary.

b.   The RCM should assist the MP as directed.

2.   Procedures. Direct the RCM to assist with clearing the aircraft and providing warning of obstacles, unusual drift, or altitude changes. Direct him to confirm his instruments and symbology are functioning properly during the maneuvers. Establish a 5-foot hover height into the wind. Announce your intent to perform left and right 90° pedal turns. During the hovering turns, verify aircraft controllability and response, and proper functioning of instrumentation and symbology. Confirm the aircraft heading is maintained within ±5° of the initially selected heading. Announce your intent to perform a forward, lateral, and rearward hovering flight maneuver and remain focused outside the aircraft. The execution speed of the maneuvers should not exceed hover symbology saturation. Without releasing trim, apply cyclic input in the desired direction of flight, note that no excessive inputs are required, and that the desired aircraft response and controllability are achieved. Confirm the symbology correlates to the aircraft movement and then relax pressure and allow the cyclic to return to the trimmed position. The aircraft should drift to a stop.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4162

Perform FMC/attitude hold checks

CONDITIONS: In an AH-64D helicopter, or an AH-64 simulator.

STANDARDS: Appropriate common standards plus the following:

1.   Maintain hover flight at a 5 to10-foot wheel height during left and right pedal turns.

DESCRIPTION:
1.   Crew actions.
a.   The MP will perform the checks in sequence and remain focused outside during hover operations. He may direct assistance from the RCM as necessary.

b.   The RCM should assist the MP as directed.

2.   Procedures. Direct the RCM to assist in clearing the aircraft and provide adequate warning of obstacles, unusual drift, or altitude changes. Establish a stabilized 5 to 10-foot hover height. Note the aircraft stability for reference. Cycle the ATT HOLD mode through engage and disengage verify the flight control tone and symbology displays. Repeat the check for ALT HOLD mode. Engage ATT and ALT HOLD. Note any tendency of the aircraft attitude and altitude to change from the selected position. Without displacing the pedals, increase collective to 15 to 20% above hover TORQUE and confirm the aircraft maintains the initial heading within ±5°, ALT HOLD disengages and that the flight control tone is heard. Reduce collective and reestablish a stabilized 5 to 10-foot hover height. Momentarily select the force trim/hold mode switch to the 6 o'clock position and confirm ATT and ALT HOLD mode disengages. Announce termination of the maneuver.

NOTE 1:   Maintain sufficient distance from obstacles to allow safe maneuvering, and response to a single engine failure.

NOTE 2:   OGE power is required for this maneuver.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4182

Perform visionic systems checks

CONDITIONS: In an AH-64D helicopter, or AH-64D simulator.

STANDARDS: Appropriate common standards plus the following:

1.   Maintain hover flight at a 5  to 10-foot wheel height.

DESCRIPTION:
1.   Crew actions.
a.   The MP will perform the checks in sequence and remain focused outside during hover operations. He may direct assistance from the RCM as necessary.

b.   The RCM should assist the MP as directed.

2.   Procedures. Direct the RCM to assist in maintaining obstacle clearance and providing feedback advising of any unusual drift or altitude changes. Direct the RCM to slew the TADS to a target at a distance of 500 meters or more, and select NFOV in either the DTV or the FLIR, and minimize turret drift. Brief the RCM not to attempt to re-center the cross hairs on the target during the remainder of the maneuver. Announce your intent to perform 90° left and right pedal turns while pivoting about the TADS. The target should remain within narrow field of view during the check.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4184

 Perform hover box drift check

CONDITIONS: In an AH-64D helicopter, or AH-64D simulator.

STANDARDS: Appropriate common standards.

DESCRIPTION:
1.   Crew actions.
a.   The MP will perform the checks in sequence and remain focused outside during hover operations. He may direct assistance from the RCM as necessary.

b.   The RCM should assist the MP as directed.

2.   Procedures. Confirm the EGI is keyed and a minimum of 4 satellites are being tracked. Announce your intent to perform the hover box drift check. Engage the ATT and ALT HOLD mode, select bob-up with the SYM SEL switch mode and remain focused outside the aircraft. Minimize movement of the velocity vector and acceleration cue to the extent possible. Hover the aircraft for one minute and note the amount of hover box drift from the original position. A 5-meter radial error is allowed.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4208

Perform initial takeoff checks

CONDITIONS: In an AH-64D helicopter, or AH-64D simulator, with the hover power and before-takeoff checks completed, and the aircraft cleared.

STANDARDS: Appropriate common standards plus the following:

1.   Initiate the takeoff from an appropriate hover altitude, ± 2 feet.

2.   Maintain the takeoff heading ±10°.

3.   Maintain ground track alignment with the takeoff direction, with minimum drift.

4.   Maintain the aircraft in trim throughout the check above 50 feet AGL.

DESCRIPTION:
1.   Crew actions.
a.   The MP will perform the checks in sequence and remain focused outside during takeoff. He may direct assistance from the RCM as necessary.

b.   The RCM should assist the MP as directed.

2.   Procedures. Announce the initiation of the takeoff, and any intent to abort or alter the takeoff as the situation warrants. Select NVS mode switch to the FIXED position and verify normal sensor operation on the HDU. Direct the RCM to select the NVS mode switch to the FIXED position, confirm normal sensor operation using the HDU. Direct the RCM to announce when ready for takeoff, and remain focused outside the aircraft to assist in clearing and providing adequate warning of obstacles. During takeoff, confirm normal stabilator scheduling, flight control positioning and aircraft response, note vibration levels and entry airspeed at which encountered, instrument indications and sensor operation, and that engine torque matching is maintained within 10%.

NOTE 1:   Avoid nose-low accelerative attitudes in excess of 10°.

NOTE 2:   The height velocity diagram in TM 1-1520-251-10, chapter 9, displays "avoid areas." This diagram assumes the availability of a suitable forced landing area in case of engine failure. If a suitable forced landing area is not available, the MP should accelerate the aircraft to minimum single-engine airspeed prior to establishing the desired climb rate.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4220

Perform maximum power check

CONDITION: In an AH-64D helicopter, or an AH-64 simulator.

STANDARDS: Appropriate common standards plus the following:

1.   Do not exceed the single engine torque limit.

2.   Determine the appropriate check altitude.

3.   Engine readings taken at the performance limit.

4.   Calculate the engine and aircraft torque factor.

DESCRIPTION:
1.   Crew actions.
a.   The MP will remain focused primarily inside the aircraft throughout the maneuver to avoid exceeding aircraft limitations. The MP will brief the RCM on the conduct of the maneuver and any specific crew actions or duties to be performed. The target torque value (TTV) should be determined during the mission planning phase, however, environmental conditions in the test flight area may require the value to be recomputed.

b.   The RCM should assist the MP as directed.

2.   Procedures. Select the BLEED AIR 1 and 2 to OFF on the UTIL page. Select the FLT SET button and set the altimeter to 29.92 in Hg. Select the FLT and ENG pages on the MFDs. Select an appropriate heading for an unrestricted climb. Brief the RCM to remain focused outside and maintain airspace surveillance.

Do not engage altitude hold during this maneuver.

3.   Limiting method.
a.   Establish a climb at 120 KTAS and 100% dual engine or MAX TQ AVAILABLE. Adjust the collective as necessary to maintain this torque setting until one of the three following conditions occur:

Airspeed may be adjusted based on environmental conditions.

The engine being checked reaches the normal engine TGT limiter range, i.e. 851 to 869° (701), or 857 to 875° (701C), and is identified as power limiting.

The engine being checked reaches a fuel flow limit as result of NG limiting. This condition is indicated by power limiting below the normal TGT limit, and usually occurs at colder ambient temperatures. Refer to the Non-limiting method procedures below.

Ambient conditions prevent flight to an altitude at which power limiting would occur. Refer to the Non-limiting method procedures below.

b.   Stop the climb and level out at or above the altitude power limiting was observed. Establish level cruise flight with NR/NP at 101%. Adjust the collective to obtain 80 to 85% dual engine TORQUE indication while maintaining the test altitude. Select and slowly retard the power lever on the engine not being checked until one of the three following conditions occur:

The engine not being checked reaches 60% TORQUE.

The engine being checked reaches 100% TORQUE.

The TGT on the engine being checked reaches the normal engine TGT setting, or NG limiting occurs.

c.   In order to confirm the engine being checked is at the performance limit, slightly increase collective or retard the power lever on the engine not being checked until a NR/NP droop of approximately 2% is observed. If a 2% droop is not achieved, maintain altitude by allowing forward airspeed to increase, and smoothly increase the collective until a 2% reduction in NR/NP is observed. If a 2% droop still cannot be achieved and weather conditions do not permit climbing to a higher altitude, perform the maximum power check using the Non-limiting method.

When the engine is TGT limited, the TGT may fluctuate slightly and momentarily exceed the normal dual engine TGT limiter setting.

d.   Upon establishing a 2% droop in NR/NP, monitor the TGT indications of the engine being checked for fluctuations. If the TGT does not stabilize within the normal dual engine limiter range within 10 to 15 seconds after the last collective or power lever input, discontinue the maximum power check.

e.   Depending on the method used to induce the 2% NR/NP reduction, either gradually decrease collective pitch, or advance the power lever of the engine not being checked, enough to reestablish the NR/NP to 101%, while maintaining the TGT at the observed limiter setting. Allow the engine instrument indications to stabilize for 30 seconds, and select test from the ETF PAGE or request the RCM to record the airspeed (KTAS), NG, TGT, TORQUE, OAT, and PA, indications as you call them out to him.

4.   Contingency power check. The contingency power check may be accomplished in conjunction with the maximum power check providing power limiting was a result of the TGT limiter and not NG limiting. To perform the contingency power check:

a.   Reduce collective until the combined TORQUE of both engines is below the TORQUE of the engine being checked, when TGT limiting was established.

b.   Retard the power lever of the engine not being checked to IDLE and confirm the engine instrument indications are stable.

c.   Increase collective to the previously noted TORQUE setting at which TGT limiting was observed. Continue to gradually increase collective until the TGT is 10° above the observed normal limiter setting. Do not exceed 102% NG, 110% TORQUE, or 917° TGT.

d.   Advance the power lever of the engine not being checked to FLY. Reestablish cruise flight.

e.   Repeat the maximum power check and contingency check for the other engine as required. Calculate the ETF and ATF using the TM 1-2840-248-23 and record the data on the MTF check sheet, update the aircraft DMS with new ETF/ATF data for later inclusion in the aircraft forms and records.

5.   Non-limiting method. The maximum power check using the non-limiting method should only be performed if weather conditions restrict the aircraft to an altitude below which TGT or NG limiting should occur.

The contingency power check will not be accomplished in conjunction with the non-limiting method maximum power check.

a.   Establish level flight, in trim, at an altitude that will allow sufficient reaction time in the event of an engine failure. Select the BLEED AIR 1 and 2 to OFF on the UTIL page. Select the FLT SET button and set the altimeter to 29.92 in Hg.

b.   While maintaining a constant pressure altitude, adjust the collective pitch to obtain a dual engine TORQUE indication of 80 to 85%. Gradually retard the power lever of the engine not being checked until the check engine indicates 100% TORQUE, with the NR/NP at 101% . Do not retard the power lever of the engine not being checked to a position that would result in a TORQUE indication of less than 60% for that engine.

c.   If a TORQUE of 100% is not achieved, maintain pressure altitude, and allow forward airspeed to increase as you gradually increase collective until a 100% TORQUE indication is observed on the check engine. Adjust the power lever of the engine not being checked to maintain TORQUE above 60%. A minimum torque split of 10% must be maintained to prevent torque oscillations.

d.   Allow the engine instrument indications to stabilize for 30 seconds, and select test from the ETF PAGE or request the RCM record the airspeed (KTAS), NG, TGT, TORQUE, OAT, and PA, indications as you call them out to him. Reduce collective and advance the power lever of the engine not being checked to FLY. Reestablish cruise flight.

e.   Repeat the maximum power check and contingency check for the other engine as required. Calculate the ETF and ATF using the TM 1-2840-248-23 and record the data on the MTF check sheet for later inclusion in the aircraft forms and records.

TRAINING AND EVALUATION REQUIREMENTS: 

1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4222

Perform cruise flight checks

CONDITIONS: In an AH-64D helicopter, or AH-64D simulator.

STANDARDS: Appropriate common standards plus the following:

1.   Maintain airspeed 120.

2.   Maintain altitude ±100 feet.

3.   Maintain the selected heading throughout the check.

DESCRIPTION:
1.   Crew actions.
a.   The MP will perform the checks in sequence and primarily remain focused outside to avoid traffic or obstacles. He may direct assistance from the RCM as necessary.

b.   The RCM should assist the MP as directed.

2.   Procedures. Establish straight-and-level flight at 120 KTAS and note any unusual vibrations, noises or systems indications, and confirm proper sensor operation. Using call and response, perform the instrument correlation check by comparing all instruments between crew stations. Announce the initiation, completion, and the results of the fuel check. Direct the RCM to assist the MP in clearing as his workload permits.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4236

Perform autorotation RPM check

CONDITIONS: In an AH-64D helicopter, or AH-64D simulator, with the landing check completed, at a predetermined entry altitude and airspeed.

STANDARDS: Appropriate common standards plus the following:

1.   Predetermine the autorotation RPM for the PA, FAT and gross weight.

2.   Readings taken in a stabilized autorotational glide at 80 ±5 KTAS, in trim, with collective full down.

3.   Complete the power recovery prior to descent to 500 feet AGL.

DESCRIPTION:
1.   Crew actions.
a.   The MP will brief the RCM on the conduct of the maneuver and any specific actions or duties he is to perform. The intended check altitude should be determined, and target NR calculated, during the mission planning phase, but in any case will be determined prior to initiating the maneuver. The MP will announce initiation of the autorotation and his intent to alter or abort the maneuver.

b.   The RCM should assist the MP as directed.

2.   Procedures. Brief the RCM on the conduct of the maneuver and direct him to remain focused outside the aircraft to provide airspace surveillance and obstacle clearance. Select an autorotation area that will permit a safe descent and emergency touchdown landing and determine the wind direction.

Do not engage altitude or attitude hold during this maneuver.

a.   Select the FLT SET button and set the altimeter to 29.92 in Hg. Establish level flight at the selected check altitude and allow the FAT gage to stabilize. Record the PA, FAT, and fuel quantity. Calculate the target autorotation RPM using the charts in Section V of the MTF.

b.   Climb approximately 1,000 feet above the check altitude and establish level flight at 90 KTAS. Reduce collective to less than 54% dual-engine torque, or half of the maximum single engine torque for that day. Select and retard one engine power lever to IDLE, and confirm that the NG of the engine selected to IDLE is above 63% and stable.

c.   Confirm that the intended forced landing area is within gliding distance. Reduce the collective to the full-down position and monitor the NR to confirm that it does not exceed limitations.

d.   With the NR stabilized, retard the other engine power lever to IDLE while observing rotor RPM for excessive decay or overspeed. Confirm the second engine NG is above 63% and stable.

e.   Establish and maintain a stabilized 90 KTAS autorotational descent, in trim, before reaching the check altitude. Note any abnormal vibrations and verify that aircraft controllability remains normal. Confirm the NR is within 94 to 110%. If limits for NR, aircraft trim, or airspeed may be exceeded, announce any corrective actions you intend to take.

f.   At the record altitude, record the % NR and fuel remaining.

g.   Announce “Power Recovery” and Advance both power levers to FLY and adjust collective if necessary to maintain NR and NP below 110%. Increase collective as necessary to climb ensuring that torque matching is apparent before increasing the collective to approximately 60% TORQUE. Monitor systems instruments for indications of excessive rotor decay.

NOTE 1:   A 2% to 4% NR droop is acceptable.

NOTE 2:   When main rotor head maintenance has been performed, the first autorotation RPM check should be performed over a prepared surface (such as a runway) where crash facilities are available.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4238

Perform attitude hold check

CONDITIONS: In an AH-64D helicopter, or AH-64D simulator.

STANDARDS: Appropriate common standards plus the following:

1.   Maintain selected altitude ±100 feet.

2.   Maintain 120 KTAS throughout the check.

DESCRIPTION: 

1.   Crew actions.
a.   The MP will perform the checks in sequence and primarily remain focused outside to avoid traffic or obstacles. He may direct assistance from the RCM as necessary.

b.   The RCM should assist the MP as directed.

2.   Procedures. Establish straight-and-level flight at 120 KTAS, in trim and note the TAS correlation value. Select the ATTD/HOLD switch to ON, relax control pressures, and verify that the aircraft attitude remains approximately the same. Without re-trimming, perform left and right 20° bank angle turns and observe that the aircraft maintains trim within one-half ball width. Reestablish level flight at 120 KTAS. Actuate the cyclic FMC release switch and verify that all FMC channels and hold modes disengage, the FMC caution message is displayed on the UFD, flight control tones are present and that the aircraft becomes less stable but remains controllable. Reengage all FMC channels as required, and resume normal cruise flight.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4240

Perform maneuvering-flight checks

CONDITIONS: In an AH-64D helicopter, or AH-64D simulator.

STANDARDS: Appropriate common standards plus the following:

1.   Maintain selected altitude ±100 feet.

2.   Maintain 120 KTAS throughout the check.

DESCRIPTION: 

1.   Crew actions.
a.   The MP will perform the checks in sequence and primarily remain focused outside to avoid traffic or obstacles. He may direct assistance from the RCM as necessary.

b.   The RCM should assist the MP as directed.

2.   Procedures. Establish straight-and-level flight at 120 KTAS, in trim, and note vibration levels and control positions. Confirm the maneuver area is clear, Reduce collective for a 20% TORQUE indication while coordinating the cyclic as necessary to gradually reduce airspeed while maintaining the selected altitude at 120 KTAS. Note any rotor instability, vibrations, or abnormal control positioning. Continue to maintain 120 KTAS and initiate a climb by increasing collective to attain maximum continuous torque available. Note any rotor instability or unusual control positioning. Smoothly perform left and right 30, 45, and 60° bank angle turns at 120 KTAS. Note any rotor instability, vibrations, or unusual control positioning. Resume normal cruise flight.

NOTE 1:   Do not engage altitude or attitude hold during this maneuver.

NOTE 2:   If unusual vibrations are encountered at a 30 or  45° bank angle, the bank angle need not be increased to 60°.

NOTE 3:   Maximum continuous power is 100% Torque, 805°c TGT, or 99% NG, whichever is reached first.
TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4242

Perform stabilator system check

CONDITIONS: In an AH-64D helicopter, or AH-64D simulator.

STANDARDS: Appropriate common standards plus the following:

1.   Maintain entry airspeed 120 KTAS.

2.   Maintain the selected check altitude ±100 feet throughout the check throughout the check.

3.   Maintain the selected heading throughout the check.

DESCRIPTION: 

1.   Crew actions.
a.   The MP will perform the checks in sequence and primarily remain focused outside to avoid traffic or obstacles. He may direct assistance from the RCM as necessary.

b.   The RCM should assist the MP as directed.

2.   Procedures. Establish straight-and-level flight at 120 KTAS, in trim. Select the NOE/A mode on the UTIL page. Reduce collective and coordinate cyclic as necessary to gradually reduce airspeed while maintaining the selected altitude. Decelerate to less than 80 KTAS. Verify the stabilator repositions to 25° trailing edge down (SYS page) and confirm the true airspeed of the stabilator repositioning threshold. Increase collective and apply cyclic to initiate gradual level flight acceleration above 80 KTAS. Verify the stabilator repositions and the true airspeed of the stabilator repositioning threshold. Decelerate to less than 80 KTAS. Alternately select the stabilator switch to NU and ND and verify the stabilator position on the SYS page. Depress the stabilator control switch to reset the stabilator to the AUTO mode and confirm the stabilator resumes automatic programming.

NOTE 1:   Do not engage altitude hold during this maneuver.

NOTE 2:   An excessive nose-low attitude may be experienced with abrupt torque and cyclic application during the acceleration. The MP should avoid excessive pitch angles throughout the maneuver.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4292

Perform Vmo check

CONDITIONS: In an AH-64D helicopter, or AH-64D simulator.

STANDARDS: Appropriate common standards plus the following:

1.   Maintain the selected check altitude ±100 feet throughout the check throughout the check.

2.   Maintain the selected heading throughout the check.

DESCRIPTION: 

1.   Crew actions.
a.   The MP will perform the checks in sequence and primarily remain focused outside to avoid traffic or obstacles. He may direct assistance from the RCM as necessary.

b.   The RCM should assist the MP as directed.

2.   Procedures. While maintaining altitude, a level-flight attitude, and in trim, smoothly increase collective until the maximum torque (dual engine average), or a NG, TGT, or airspeed limit is reached. Note any abnormal vibrations or control responses and verify that the collective does not reach the high collective stop position before an allowable limit of engine performance is reached. Resume normal cruise flight.

Maximum power available would be 100% Torque, 867° TGT, or 102% NG whichever is first reached. The maximum airspeed would be VNE.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4258

Perform TGT limiter setting/contingency power check

CONDITIONS: In an AH-64D helicopter, or AH-64D simulator.

STANDARDS: Appropriate common standards plus the following:

1.   Predetermine an altitude that will allow completion of the check without exceeding torque limits.

2.   Correctly determine the TGT limiter setting, and verify contingency power enabled on the engine being checked.

DESCRIPTION:
1.   Crew actions.
a.   The MP will announce when he initiates the maneuver, his intent to abort the maneuver, and when he completes the maneuver. He will remain focused primarily inside the aircraft throughout the maneuver on the instruments to avoid exceeding aircraft limitations.

b.   The RCM should assist the MP as directed.

2.   Procedures. Establish 120 KTAS cruise flight at the predetermined check altitude. If required, select the BLEED AIR 1 and 2 to ON, on the UTIL page.

NOTE 1:   Do not engage altitude or attitude hold during this maneuver.

NOTE 2:   Sufficient altitude must be maintained to allow reaction time in the event the engine being checked fails. Selecting the ANTI-ICE to the ON position at higher TGT values may result in rotor droop if the resultant TGT rise causes the engine to become TGT limited.

b.   Maintain altitude by allowing forward airspeed to increase, and smoothly increase the collective until the dual engine TORQUEs are approximately 80 to 85%. Maintain altitude by adjusting cyclic as necessary throughout the remainder of the maneuver.

c.   Identify and retard the power lever of the engine not being checked until a torque split of at least 10% between engines is observed, (not less than 60% on the engine not being checked), or until a 2% droop of NR/NP occurs, which ever comes first. As the power lever is retarded, expect the torque on the engine being checked to increase. Do not allow the TORQUE on the engine being checked to exceed 110%, nor the TORQUE on the engine not being checked to drop below 60%. Do not allow NR to droop more than 4%.

d.   If a 2% droop of NR/NP is not established, increase the collective until TGT limiting is reached and NR droops 2%. Do not exceed 102% NG, or 110% TORQUE on the engine being checked, or allow the TORQUE of the engine not being checked to exceed 75%. Allow the engine indications to stabilize at the limiter setting for 10 seconds.

e.   Direct the RCM to record the TGT and TORQUE value of the engine being checked. The observed TGT should be between 851 to 869°C (701), or 857 to 875°C (701C).

f.   Reduce collective until the combined TORQUE of both engines is equal to, or below the TORQUE of the engine being checked, when TGT limiting was established.

g.   Retard the power lever of the engine not being checked to IDLE to enable contingency power on the engine being checked. Confirm the engine not being checked remains stable at IDLE.

When contingency power is enabled, TGT responds rapidly to small collective changes.

h.   Increase collective until reaching the TORQUE setting recorded at the TGT limiter, and then gradually increase the collective until the TGT of the engine being checked is 10° above the observed normal limiter setting. Do not exceed 102% NG, 110% TORQUE, or 917° TGT.

The ability to increase TGT at least 10° above the determined TGT limiting value is a valid indication of a correctly performing engine control system. This check should be accomplished immediately after the TGT limiting check and under the same ambient conditions.

i.   Reduce the collective and advance the power lever of the engine at IDLE to FLY.

j.   Repeat the procedure for the other engine as required.

k.   Select the ANTI-ICE to the OFF, on the UTIL page.

l.   Reestablish cruise flight.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4262

Perform communication and navigation equipment checks

CONDITIONS: In an AH-64D helicopter or AH-64D LCT.

STANDARDS: Appropriate common standards.

DESCRIPTION:
1.   Crew actions.
a.   The MP will remain focused outside during the procedures, maneuver as appropriate for the procedure and maintain airspace surveillance. The MP will perform the ADF radio check and direct the assistance from the RCM in accomplishing the additional communication and navigation checks.

b.   The RCM should assist the MP as directed.

2.   Procedures. Brief the RCM on the check procedures and direct him to assist with maintaining airspace surveillance.

a.   Tune the ADF receiver to a known station and verify the ADF bearing pointer indicates a steady lock and tracks to the selected station. Confirm the ADF bearing pointer indicates appropriately during station passage.

b.   Verify the EGI 1 and 2 position confidence values, Doppler data, satellites, and GPS key status windows as required. Direct the RCM to perform waypoint update and target store procedures.

c.   Confirm with ATC or a tactical radar site that the transponder is transmitting the appropriate information on all available modes.

d.   Adjust all available communication radios to the appropriate frequencies and establish communications to verify acceptable transmission and reception ranges. If possible, attempt communications contact at extended ranges to confirm proper transmission output and squelch settings.

TRAINING AND EVALUATION REQUIREMENTS:

1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4264

Perform sight/sensor checks

CONDITIONS: In an AH-64D helicopter, or AH-64D simulator.

STANDARDS: Appropriate common standards.

DESCRIPTION:

1.   Crew actions.
a.   The MP will perform the sight/sensor system checks and direct assistance from the RCM as necessary in accomplishing the checks and maintaining airspace surveillance.

b.   The RCM should assist the MP as directed.

2.   Procedures. Brief the RCM on the check procedures and direct him to assist with maintaining airspace surveillance.

a.   PNVS system check. Verify the PNVS system operational capability as required.

b.   TADS system check. Verify the TADS system operational capability as required.

c.   FCR system check. If installed, verify the FCR system operational capability as required.

TRAINING AND EVALUATION REQUIREMENTS:

1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4266

Perform weapon systems check

CONDITIONS: In an AH-64D helicopter or AH-64D simulator.

STANDARDS: Appropriate common standards plus the following:

1.   Ensure that weapon systems are safed and cleared per TM 1-1520-251-10.

DESCRIPTION:

2.   Crew actions.
a.   The MP will remain focused outside during the procedures and maintain airspace surveillance. He should direct assistance with weapons systems switch functions appropriate to complete the checks.

b.   The RCM should assist the MP as directed.

3.   Procedures. Brief the RCM on the check procedures and direct him to assist with maintaining airspace surveillance.

a.   Select the ARMAMENT panel A/S switch to the SAFE position, and confirm the weapons are ON, as appropriate.

b.   Select the WAS switch to the G (gun) position, and verify normal gun articulation without any abnormal vibrations. Deselect the G position with the WAS switch.

c.   Select a rocket type on the RKT page. Select the WAS switch to the R (rocket) position, verify normal pylon articulation without any abnormal vibrations, and that a broken rocket cursor is displayed.

d.   Select GND STOW on the WPN UTIL page and confirm the pylons articulate to the GND STOW position.

e.   Select the weapons select and A/S switches as desired and resume cruise flight.

TRAINING AND EVALUATION REQUIREMENTS:

1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4276

Perform special/detailed procedures

CONDITIONS: In an AH-64D helicopter or AH-64D simulator (as appropriate).

STANDARDS: Appropriate common standards.

DESCRIPTION: 

1.   Crew actions.
a.   The MP will perform the checks in sequence. He should direct assistance from the RCM as necessary to complete the checks and/or maintain obstacle avoidance or airspace surveillance as appropriate.

b.   The RCM should assist the MP as directed.

2.   Procedures. Brief the RCM on the conduct of the check(s) to be performed. Perform any required checks for installed equipment when special/detailed procedures are published in Section IV of the MTF, and for which no specific task has been separately published in TC 1-251 or elsewhere. Use additional reference publications as required. If these checks are performed during an MP or ME evaluation, the evaluated crewmember should demonstrate a working knowledge of the system, familiarity with published operational checks, and an understanding and practical application of published charts, graphs, and worksheets.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4284

Perform engine shutdown checks

CONDITIONS: In an AH-64D helicopter or AH-64D simulator.

STANDARDS: Appropriate common standards.

DESCRIPTION:
1.   Crew actions.
a.   The MP will perform the shutdown checks in sequence. He should direct assistance from the RCM and NCM as necessary. The MP will ensure that the post flight inspection is conducted using the TM 1-1520-251-10/CL. He may direct the RCM, and NCM if available, to assist with securing and tie down of the aircraft while he conducts the post flight inspection. The MP will ensure that the aircraft status is entered in the logbook, and appropriate entries from the MTF check sheet are transcribed to the aircraft forms and historical records as per DA PAM 738-751. He will back-brief the NCM and/or maintenance support personnel concerning the condition of the aircraft, and coordinate for repairs or corrective adjustments as necessary.

b.   The RCM and NCM should assist the MP as directed.

2.   Procedures. Direct assistance from the RCM and NCM (if available) to aid in maintaining the engine exhaust and stabilator areas clear during the shutdown sequence and any subsequent ground checks. Post flight the aircraft with special emphasis on areas or systems where maintenance was performed (check for security, condition, and leakage as appropriate). Verify all test equipment is removed and secured unless another maintenance test flight requiring the equipment is anticipated. If the mission is complete, close out the MTF check sheet and the mission brief sheet.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

CREW COORDINATION

This chapter describes the background of crew coordination development.  It also describes the crew coordination elements, basic qualities, and objectives, as found in the Army Aircrew Coordination Training Program.

5-2.   CREW COORDINATION BACKGROUND

An analysis of US Army aviation accidents revealed that a significant percentage of these accidents resulted from one or more crew coordination errors committed before or during the mission flight.  Often an accident was the result of a sequence of undetected crew errors that combined to produce a catastrophic result.  Additional research showed that even when accidents are avoided, these same errors can result in degraded mission performance.  A systematic analysis of these error patterns identified specific areas where crew-level training could reduce the occurrence of such errors and break the error chains leading to accidents and poor mission performance.

5-3.   CREW COORDINATION FACTORS UNIQUE TO AH-64D GLASS COCKPIT CREW STATIONS.  

a.   The P and CPG stations in the AH-64D glass cockpit offer a quantum technological leap in the way they interface the human element with the aircraft and its component systems.  At a glance, it appears to be innocuously sterile (compared to its predecessor’s) with its glass multi-purpose displays prominently visible in both crew stations.  By definition, the glass cockpit has superseded most of the common physical hardware (for example, gauges, dials, and switches) of the past with a computer-based array of video displays (MPDs) that can be simply upgraded through future changes in software.

(1)   Much of a conventional aircraft’s exhibited cockpit information is always physically present on its display panels even though it is not continually in use by the aircrew.  Use of the AH-64D multi-purpose displays permits the crewmember to call up information when required and remove unnecessary and infrequently used dials and gauges.  The system is also automated in such a way that it will intuitively provide the aircrew with critical information that may specifically be required in a priority instance; for example, emergency procedures or external threat radar search/acquisition/track.  Crewmembers however, must carefully avoid becoming information managers instead of an aircrew.  One crewmember must be flying the aircraft as his primary responsibility at any given moment.

(2)   The de-cluttered glass cockpit provides aircrews with the ability to efficiently retrieve and view a tremendous amount of information through a logical user interface; succinctly interfacing with the aircraft, mission, communication, utility, and data management systems.  The glass cockpit allows the aircrew to operate the various systems with greater ease and precision resulting in a reduced traditional operation workload.  Additional flight, aircraft, and tactical information has been ported to the aviator’s flight/mission symbology, which, when coupled with the HDU, significantly reduces the need for the P* to focus inside the aircraft for most flight tasks.  With proper training, these improvements will translate into a safer and more efficient cockpit environment with increased crewmember situational awareness. The challenge to aircrew training is now focused on the ability of the operator to recall, absorb, manage, and respond to the mass of data available.  Individual training and ability will define the limits and the effectiveness of the AH-64D and ultimately will be measured through crew, team, and section operations.

(3)   The AH-64D glass cockpit design has eliminated many of the old conventions of specific front seat and back seat responsibilities.  The concept that many operator tasks are unique to one seat or the other is no longer valid for most operator functions.  In the aircraft mission profile, the only real mission difference between the front and back seat is the TADS and consequently the autonomous SAL missile.  All other flight and mission tasks can be equally or similarly achieved through the MPDs, mission grips, flight grips, or cyclic switches.  During the AH-64D design and acquisition phases, a great deal of thought was given to the question of whether or not the traditional crew station designations, CPG and PLT, were still valid.  Although the traditional distinct terms remained, the shared non-traditional capabilities between the front and back seats have now created a paradigm shift in how a commander will commonly designate an individual’s crew station assignments. The shift has changed from the mind-set of single seat designation to one of dual seat designation.  This shift, however, has not changed the necessity for specific duties related to P* and P.  

b.   AH-64D Glass Cockpit Training Considerations.  

(1)   Issues.  Glass cockpit technology is not a new idea, nor is cockpit automation.  However, the two ideas coupled to create a “super-cockpit” are a concept that has now arrived.  There are a number of practical issues concerning individual pilot and aircrew training in the glass cockpit.  

(a)   If the AH-64D ATM was based on criteria originally developed for a conventional legacy cockpit, the tasks would often be operationally irrelevant and indifferent to crewmember needs to operate the AH-64D safely and efficiently.  

(b)   Consideration must be given to the fact that aircraft and system interface operations can be easily changed with software upgrades; future ATM and AH-64D standardization challenges will be likely.  

(c)   With the tremendous amount of information available inside the glass cockpit, trainers and aircrews must be cognizant of the need to divide attention and avoid the hazards of remaining inside for long periods.  One crewmember must be the P* and devote his attention to flying the aircraft.  The P must cross monitor the P*’s performance, especially during periods of high P* workload.  Mission planning, rehearsals, and crew coordination are still essential ingredients for success and must be blended with the skillful employment of the aircraft and its systems.  Crews must brief responsibilities before flight and adhere to this briefing

(a)   The aircrew's goal.  AH-64D automation has not changed the role of the aircrew, but it has bridged most of the long-standing differences that previously existed between the two stations of its predecessor.  The aircrew's goal is to conduct all flights and missions safely and efficiently.  

(b)   Crew station functions and tasks.  Both crewmembers perform traditional functions and tasks (monitoring, planning, making decisions, communication) plus additional tasks and functions that had been previously design limited to one seat or the other.  Automation has not reduced the need for basic piloting skills and systems knowledge traditionally required of either crewmember; nor has it reduced overall training requirements.  Automation simply represents an additional tool for the aircrew, and as such, requires additional critical skills that must be gained through training.

(2)   AH-64D glass cockpit information management.  

(a)   The AH-64D has a noticeably sterile cockpit. There are not many controls and displays as in most other Army aircraft; for example, the AH-64A. The lack of controls and displays can be somewhat deceiving because there is more information available to the aircrew than any other Army helicopter.

(b)   In the AH-64D, it becomes a matter of the PLT/CPG knowing just how to best employ the aircraft in its role as a superior weapons platform.  The aircrew accomplishes this through competent accessing, coordination, and utilization of available information for enhancing their situational awareness.  This enhances combat efficiency and reduce PLT/CPG workload. It is no longer a cockpit with various panels and distinct switches from which the PLT/CPG memorizes a particular switch's location and interrelated function.

(c)   The AH-64D crew stations are comprised of multi-purpose displays with critical information embedded within a computer-like network.  A portion of the work that takes place in a crew station is like using a computer program.  The functions accessed through the MPDs are a network of paging schemes that must be committed to memory in order to easily work within the automated environment.  The PLT/CPG must be able to perform operations mentally through the paging hierarchy.  This process is simplified in the AH-64D by grouping major sections (for example, COMM, Weapons) together in an intuitive manner.  This allows a pilot to logically access the desired system, and find the information he desires to access.  This is very much like using any of the common graphical environment operating systems that are in use on many personal computers today.  And like the personal computer, individual pilots can set up their respective MPDs to fit their personal needs.  The flexibility of the MPDs in the cockpit will translate to a non-standardized MPD arrangement in many instances.  The PLT/CPG must learn how to set up and employ their particular cockpit displays in a manner that makes situational sense and allows for the greatest amount of pertinent information to be displayed at a given situation.  

c.   Automation PROS and CONS.

(1)   The glass cockpit gives crewmembers more information, more automation, and more choices in how to accomplish a given task.  This has the potentially caused the deterioration of the very safety margins designers had hoped to improve. This potential problem can ultimately be voided through the establishment and execution of effective training.

(2)   Many pilots who have flown glass cockpit aircraft have remarked that they have never been busier, even though automated cockpits are supposed to relieve workload.  More than ever before pilots face the hazard of massive information overload and as it turns out, the new cockpits realign work more than relieve it.

(3)   Studies of the glass cockpit environment. With the experience of the variety of veteran glass cockpit aircraft already in service, there is no doubt that such advanced automation has made and will continue to make operations safer and more efficient.  However, as with any new technology the introduction of automation has raised certain issues particularly in relation to design, operation, and training.  Many studies were conducted throughout the 1980s to develop guidelines and principles for designing, operating, and training for cockpit automation.  The human/machine interface problem has been extensively studied by NASA and the Air Transport Association.  During these studies, neither organization collaborated with the other.  Each conducted their research independently, which makes their similar findings remarkable.  The common findings relating to the AH-64D include the following.

(a)   Automation reduces the workload during low activity phases of flight leading to complacency, lack of vigilance, and boredom in crewmembers.  In addition, it is more difficult for the crewmember to monitor the work of the other crewmember.

(b)   Automation increases the workload during high activity phases of flight.  The crew is swamped with data but can’t absorb it fast enough for it to be usable.

(c)   Automated flight cockpits can produce a redistribution of authority from the older pilot to the younger.  This is unintended, and is a product of an apparent greater proficiency of some younger pilots in computer literacy.

(d)   Automation can induce a breakdown in the traditional role of the crewmembers.  The crew tends to help each other with programming duties when workload increases causing a clear demarcation of duties to dissolve.  This seems to be a computer-induced behavior, since no similar situation is observed in traditional aircraft.  

(e)   There is a potential for substantially increased heads-down time. The P not on the controls becomes a program operator or systems manager.

(f)   Crews experience difficulty in detecting system errors and are reluctant to take over a malfunctioning automated system. There is also increased difficulty in automation failure recovery.

(g)   Many pilots are reluctant to give way to technology and it's only when mandated by existing conditions that they actually allow the automated systems to do its job.

5-4.   CREW COORDINATION ELEMENTS

Broadly defined, aircrew coordination is the interaction between crewmembers necessary for the safe, efficient, and effective performance of tasks.  The essential elements of crew coordination are described below.

a.   Communicate positively.  Good cockpit teamwork requires positive communication among crewmembers.  Communication is positive when the sender directs, announces, requests, or offers information; the receiver acknowledges the information; the sender confirms the information, based on the receiver's acknowledgment or action.

b.   Direct assistance.  A crewmember will direct assistance when he cannot maintain aircraft control, position, or clearance. He will also direct assistance when he cannot operate or troubleshoot aircraft systems without help from the other crewmembers.

c.   Announce actions.  To ensure effective and well-coordinated actions in the aircraft, all crewmembers must be aware of the expected movements and unexpected individual actions.  Each crewmember will announce any actions that affect the actions of the other crewmembers.

d.   Offer assistance.  A crewmember will provide assistance or information that has been requested.  He also will offer assistance when he sees that another crewmember needs help.

e.   Acknowledge actions.  Communications in the aircraft must include supportive feedback to ensure that crewmembers correctly understand announcements or directives.

f.   Be explicit.  Crewmembers should use clear terms and phrases and positively acknowledge critical information.  They must avoid using terms that have multiple meanings, such as "Right," "Back up," or "I have it." Crewmembers must also avoid using indefinite modifiers such as, "Do you see that tree?" or "You are coming in a little fast."

g.   Provide aircraft control and obstacle advisories.  Although the P* is responsible for aircraft control, the other crewmembers may need to provide aircraft control information regarding airspeed, altitude, or obstacle avoidance.

h.   Coordinate action sequence and timing.  Proper sequencing and timing ensure that the actions of one crewmember mesh with the actions of the other crewmembers.

CREW COORDINATION BASIC QUALITIES

The crew coordination elements are further broken down into a set of 13 basic qualities.  Each basic quality is defined in terms of observable behaviors.  The paragraphs below summarize these basic qualities.

i.   Flight team leadership and crew climate are established and maintained.  This quality addresses the relationships among the crew and the overall climate of the flight deck.  Aircrews are teams with a designated leader and clear lines of authority and responsibility.  The PC sets the tone for the crew and maintains the working environment.  Effective leaders use their authority but do not operate without the participation of other crewmembers.  When crewmembers disagree on a course of action, they must be effective in resolving the disagreement.  Specific goals include the following:

(1)   The PC actively establishes an open climate where crewmembers freely talk and ask questions.

(2)   Crewmembers value each other for their expertise and judgment.  They do not allow differences in rank and experience to influence their willingness to speak up.

(3)   Alternative viewpoints are a normal and occasional part of crew interaction.  Crewmembers handle disagreements in a professional manner, avoiding personal attacks or defensive posturing.

(4)   The PC actively monitors the attitudes of crewmembers and offers feedback when necessary.  Each crewmember displays the proper concern for balancing safety with mission accomplishment.

j.   Pre-mission planning and rehearsal are accomplished.  Pre-mission planning includes all preparatory tasks associated with planning the mission.  These tasks include planning for VFR, IFR, and terrain flight.  They also include assigning crewmember responsibilities and conducting all required briefings and brief-backs.  Pre-mission rehearsal involves the crew's collectively visualizing and discussing expected and potential unexpected events for the entire mission.  Through this process, all crewmembers think through contingencies and actions for difficult segments or unusual events associated with the mission and develop strategies to cope with contingencies.  Specific goals include the following:

(1)   The PC ensures that all actions, duties, and mission responsibilities are partitioned and clearly assigned to specific crewmembers.  Each crewmember actively participates in the mission planning process to ensure a common understanding of mission intent and operational sequence.  The PC prioritizes planning activities so that critical items are addressed within the available planning time.

(2)   The crew identifies alternate courses of action in anticipation of potential changes in METT-T and is fully prepared to implement contingency plans as necessary.  Crewmembers mentally rehearse the entire mission by visualizing and discussing potential problems, contingencies, and responsibilities.

(3)   The PC ensures that crewmembers take advantage of periods of low workload to rehearse upcoming flight segments.  Crewmembers continuously review remaining flight segments to identify required adjustments.  Their planning is consistently ahead of critical lead times.

k.   Appropriate decision-making techniques are applied.  Decision making is the act of rendering a solution to a problem and defining a plan of action.  It must involve risk assessment.  The quality of decision making and problem solving throughout the planning and execution phases of the mission depends on the information available, time constraints, and level of involvement and information exchange among crewmembers.  The crew's ability to apply appropriate decision-making techniques based on these criteria has a major impact on the choice and quality of their resultant actions.  Although the entire crew should be involved in the decision-making and problem-solving process, the PC is the key decision maker.  Specific goals include the following:

(1)   Under high-time stress, crewmembers rely on a pattern-recognition decision process to produce timely responses.  They minimize deliberation consistent with the available decision time.  Crewmembers focus on the most critical factors influencing their choice of responses.  They efficiently prioritize their specific information needs within the available decision time.

(2)   Under moderate- to low-time stress, crewmembers rely on an analytical decision process to produce high-quality decisions.  They encourage deliberation when time permits.  To arrive at the most unbiased decision possible, crewmembers consider all important factors influencing their choice of action.  They consistently seek all available information relative to the factors being considered.

l.   Actions are prioritized and workload is equitably distributed.  This quality addresses the effectiveness of time and workload management.  It assesses the extent to which the crew, as a team, avoids distractions from essential activities, distributes and manages workload, and avoids individual task overload.  Specific goals include the following.

(1)   Crewmembers are always able to identify and prioritize competing mission tasks.  They never ignore flight safety and other high-priority tasks.  They appropriately delay low-priority tasks until those tasks do not compete with more critical tasks.  Crewmembers consistently avoid nonessential distractions so that these distractions do not impact on task performance.

(2)   The PC actively manages the distribution of mission tasks to prevent the overloading of any crewmember, especially during critical phases of flight.  Crewmembers watch for workload buildup on others and react quickly to adjust the distribution of task responsibilities.

m.   Unexpected events are managed effectively.  This quality addresses the crew's performance under unusual circumstances that may involve high levels of stress.  Both the technical and managerial aspects of coping with the situation are important.  Specific goals include the following.

(1)   Crew actions reflect extensive rehearsal of emergency procedures in prior training and pre-mission planning and rehearsal.  Crewmembers coordinate their actions and exchange information with minimal verbal direction from the PC.  They respond to the unexpected event in a composed, professional manner.

(2)   Each crewmember appropriately or voluntarily adjusts individual workload and task priorities with minimal verbal direction from the PC.  The PC ensures that each crewmember is used effectively when responding to the emergency and that the workload is efficiently distributed.

n.   Statements and directives are clear, timely, relevant, complete, and verified.  This quality refers to the completeness, timeliness, and quality of information transfer.  It includes the crew's use of standard terminology and feedback techniques to verify information transfer.  Emphasis is on the quality of instructions and statements associated with navigation, obstacle clearance, and instrument readouts.  Specific goals include the following.

(1)   Crewmembers consistently make the required call-outs.  Their statements and directives are always timely.

(2)   Crewmembers use standard terminology in all communications.  Their statements and directives are clear and concise.

(3)   Crewmembers actively seek feedback when they do not receive acknowledgment from another crewmember.  They always acknowledge understanding of intent and request clarification when necessary.

o.   Mission situational awareness is maintained.  This quality considers the extent to which crewmembers keep each other informed about the status of the aircraft and the mission.  Information reporting helps the aircrew maintain a high level of situational awareness.  The information reported includes aircraft position and orientation, equipment and personnel status, environmental and battlefield conditions, and changes to mission objectives.  Awareness of the situation by the entire crew is essential to safe flight and effective crew performance.  Specific goals include the following.

(1)   Crewmembers routinely update each other and highlight and acknowledge changes.  They take personal responsibility for scanning the entire flight environment, considering their assigned workload and areas of scanning.

(2)   Crewmembers actively discuss conditions and situations that can compromise situational awareness.  These include, but are not limited to, stress, boredom, fatigue, and anger.

p.   Decisions and actions are communicated and acknowledged.  This quality addresses the extent to which crewmembers are kept informed of decisions made and actions taken by another crewmember.  Crewmembers should respond verbally or by appropriately adjusting their behaviors, actions, or control inputs to clearly indicate that they understand when a decision has been made and what it is.  Failure to do so may confuse crews and lead to uncoordinated operations.  Specific goals include the following.

(1)   Crewmembers announce decisions and actions, stating their rationale and intentions as time permits.  The P verbally coordinates the transfer of or inputs to controls before action.

(2)   Crewmembers always acknowledge announced decisions or actions and provide feedback on how these decisions or actions will affect other crew tasks.  If necessary, they promptly request clarification of decisions or actions.

q.   Supporting information and actions are sought from the crew.  This quality addresses the extent to which supporting information and actions are sought from the crew by another crewmember, usually the PC.  Crewmembers should feel free to raise questions during the flight regarding plans, revisions to plans, actions to be taken, and the status of key mission information.  Specific goals include the following.

(1)   The PC encourages crewmembers to raise issues or offer information about safety or the mission.  Crewmembers anticipate impending decisions and actions and offer information as appropriate.

(2)   Crewmembers always request assistance from others before they become overloaded with tasks or before they must divert their attention from a critical task.

r.   Crewmember actions are mutually cross-monitored.  This quality addresses the extent to which a crew uses cross-monitoring as a mechanism for breaking error chains that lead to accidents or degraded mission performance.  Crewmembers must be capable of detecting each other's errors.  Such redundancy is particularly important when crews are tired or overly focused on critical task elements and thus more prone to make errors.  Specific goals include the following.

(1)   Crewmembers acknowledge that crew error is a common occurrence and the active involvement of the entire crew is required to detect and break the error chains that lead to accidents.  They constantly watch for crew errors affecting flight safety or mission performance.  They monitor their own performance as well as that of others.  When they note an error, they quickly and professionally inform and assist the crewmember committing the error.

(2)   The crew thoroughly discusses the two-challenge rule before executing the mission.  When required, they effectively implement the two-challenge rule with minimal compromise to flight safety.

The two-challenge rule allows one crewmember to automatically assume the duties of another crewmember who fails to respond to two consecutive challenges.  For example, the P* becomes fixated, confused, task overloaded, or otherwise allows the aircraft to enter an unsafe position or attitude.  The P first asks the P* if he is aware of the aircraft position or attitude.  If the P* does not acknowledge this challenge, the P issues a second challenge.  If the P* fails to acknowledge the second challenge, the P assumes control of the aircraft.

s.   Supporting information and actions are offered by the crew.  This quality addresses the extent to which crewmembers anticipate and offer supporting information and actions to the decision maker--usually the PC--when apparently a decision must be made or an action taken.  Specific goals include the following.

(1)   Crewmembers anticipate the need to provide information or warnings to the PC or P* during critical phases of the flight.  They provide the required information and warnings in a timely manner.

(2)   Crewmembers anticipate the need to assist the PC or P* during critical phases of flight.  They provide the required assistance when needed.

t.   Advocacy and assertion are practiced.  This quality concerns the extent to which crewmembers are proactive in advocating a course of action they consider best, even when others may disagree.  Specific goals include the following.

(1)   While maintaining a professional atmosphere, crewmembers state the rationale for their recommended plans and courses of action when time permits.  They request feedback to make sure others have correctly understood their statements or rationale.  Time permitting, other crewmembers practice good listening habits; they wait for the rationale before commenting on the recommended plans or courses of action.

(2)   The PC actively promotes objectivity in the cockpit by encouraging other crewmembers to speak up despite their rank or experience.  Junior crewmembers do not hesitate to speak up when they disagree with senior members; they understand that more experienced aviators can sometimes commit errors or lose situational awareness.  Every member of the crew displays a sense of responsibility for adhering to flight regulations, operating procedures, and safety standards.

u.   Crew-level after-action reviews are conducted.  This quality addresses the extent to which crewmembers review and critique their actions during or after a mission segment, during periods of low workload, or during the mission debriefing.  Specific goals include the following:

(1)   The crew critiques major decisions and actions.  They identify options and factors that should have been discussed and outline ways to improve crew performance in future missions.

(2)   The critique of crew decisions and actions is professional.  "Finger pointing" is avoided; the emphasis is on education and improvement of crew performance.

5-5.   CREW COORDINATION OBJECTIVES

The crew coordination elements and basic qualities are measured to determine if the objectives of the crew coordination program have been met.  The objectives of the program have been defined by five crew coordination objectives.  The five objectives are as follows.

a.   Establish and maintain team relationships.  Establish a positive working relationship that allows the crew to communicate openly and freely and to operate in a concerted manner.

b.   Mission planning and rehearsal.  Explore, in concert, all aspects of the assigned mission and analyze each segment for potential difficulties and possible reactions in terms of the commander's intent.

c.   Establish and maintain workloads.  Manage and execute the mission workload in an effective and efficient manner with the redistribution of task responsibilities as the mission situation changes.

d.   Exchange mission information.  Establish intra-crew communications using effective patterns and techniques that allow for the flow of essential data between crewmembers.

e.   Cross-monitor performance.  Cross-monitor each other's actions and decisions to reduce the likelihood of errors impacting mission performance and safety.

5-6.   STANDARD CREW TERMINOLOGY

To enhance communication and crew coordination, crews should use words or phrases that are understood by all participants.  They must use clear, concise terms that can be easily understood and complied with in an environment full of distractions.  Multiple terms with the same meaning should be avoided.  DOD FLIP contains standard terminology for radio communications.  Operator's manuals contain standard terminology for items of equipment.  Figure 6-1 is a list of other standard words and phrases that crewmembers should use.

Air target - FCR detected fast mover (flyer) or helicopter.

Bandit - an identified enemy aircraft. 

Bogey - an unidentified aircraft assumed to be enemy.

Braking - announcement made by the crewmember who intends to apply brake pressure.

Break -  immediate action command to perform a maneuver to   deviate from the present ground track; will be followed by "right," "left."

Call out - command by the P* for a specified procedure to be read from the checklist by another crewmember.

Cease fire - command to stop firing but continue to track.

Check mail - directive to check for IDM messages.

Clear - no obstacle present to impede aircraft movement along the intended ground track. Will be preceded by the word "nose," "tail," or "aircraft" and followed by a direction; for example, "right" or "slide left." Also indicates that ground personnel are clear to approach the aircraft.

Come up/down - command to change altitude up or down.

Constraints – alert from CPT to PLT.  Informs the PLT that the CPG is ready to launch missile and is only waiting on PLT to place aircraft in pre-launch constraints.

Correct - confirms a statement as being accurate or right. Do not use the word "right" to indicate correct.

Drifting - an alert of the unannounced movement of the aircraft; will be followed by direction.

Egress - immediate action command to get out of the aircraft.

Execute - initiate an action.

Expect - anticipate further instructions or guidance.

Fire light - announcement of illumination of the master fire warning light.

Firing - announcement that a specific weapon is to be fired.

Go plain/red - command to discontinue secure operations.

Go secure/green - command to activate secure operations.

Got mail - confirmation of receipt of IDM message.

Hold - command to maintain present position.

I have the controls - used as a command or announcement by the crewmember assuming control of the flight controls.

Inside - primary focus of attention is inside the aircraft.

In sight - preceded by the word "traffic," "target, " "obstacle," or descriptive term. Used to confirm the traffic, target, or obstacle is positively seen or identified.

Jettison - command for emergency release of an external load or stores; when followed by "canopy," indicates the requirement to activate emergency canopy removal system.

Laser Threat – alert announcement following the audio and symbolic cues of the laser signal detection set (AN/AVR-2A[V]1).

Maintain - command to keep or continue the same.

Mask - command to conceal aircraft.

Match and shoot – alert from CPG to PLT.  The PLT can align rocket steering cursor and LOS reticle and then launch rockets.

Move forward/backward - command to hover the aircraft forward or backward; followed by distance.  Also used to announce intended forward or backward movement.

No Joy – negative response to target, or object hand-over from other crewmember. The target or object is not in sight or identified.

Outside - the primary focus is outside the aircraft.

Put me up - command to place the P*'s radio transmit selector switch to a designated position or to place a frequency in a specific radio.

Report - command to notify.

RFI target - alert to a target detected by the (AN/APR-48A[V])Radar Frequency Interferometer (RFI).

Right - used to indicate a direction only, not to be used in place of "correct."

Slide left/right - command to hover the aircraft left or right; will be followed by distance. Also used to announce intended left or right movement.

Slow down - command to decrease ground speed.

Figure 6-l.  Examples of standard words and phrases

Speed up - command to increase ground speed.

Stop - command to go no further; halt present action

Strobe - indicates that the AN/APR-39 has detected a radar threat; will be followed by a clock position.

Tally – positive response to target, or object hand-off from other crewmember.

Target - an alert that a ground target has been spotted.  When preceded by “Gunner” or “Pilot” indicates that named station should accept a target hand-over.

Traffic - refers to any friendly aircraft that presents a collision hazard; will be followed by a clock position, distance, and reference to altitude.

Turn - command to deviate from the current heading; will be followed by the word "right" or "left" and a specific heading or rally term.

Unmask - command to position the aircraft above terrain features.

Up on - indicates the radio selected; will be followed by the position number on the ICS panel; for example, "Up on 3."

Weapons hot/cold/off - indicates weapon switches are in the ARMED, SAFE, or OFF position.

You have the controls - used as a command or announcement by the RCM relinquishing the flight controls.

MAINTENANCE TEST PILOT TASKS
This chapter describes the tasks that are essential for maintaining maintenance crewmember skills. It defines the task title, number, conditions, and standards by which performance is measured. A description of crew actions, along with training and evaluation requirements is also provided. Tasks described in this chapter are to be performed by qualified AH-64D Maintenance Test Pilots in accordance with AR 95-1. This chapter contains tasks and procedures to be used by contractor maintenance test pilots in accordance with AR 95-20 v1 (DLAM 8210) section 3.4 (publications). If a discrepancy is found between this chapter and TM 1-1520-251-MTF, the MTF takes precedence.

5-7.   TASK CONTENTS

a.   Task Number. Each ATM task is identified by a ten-digit Systems Approach to Training number that corresponds to the maintenance test pilot tasks listed in Chapter 2 (table 2-6). For convenience, only the last four digits are referenced in this training circular.

b.   Task Title. This identifies a clearly defined and measurable activity. Task titles may be the same in many ATMs, but task content will vary with the airframe.

c.   Conditions. The conditions specify the common wartime or training/evaluation conditions under which the MTP tasks will be performed.

d.   Standards. The standards describe the minimum degree of proficiency or standard of performance to which the task must be accomplished. Standards are based on ideal conditions to which the task must be accomplished. The following common standards apply to all MTP tasks.

(1)   Perform procedures and checks in sequence per TM 1-1520-251-MTF, as required.

(2)   Brief the RCM or NCM on the procedures and applicable Warnings, Cautions, and Notes for the task to be performed.

(3)   Perform crew coordination actions per the task description and Chapter 6.

(4)   Assess and address any malfunctions or discrepancies as they occur and apply appropriate corrective actions or troubleshooting procedures.

(5)   Use the oral callout and confirmation method and announce the initiation and completion of each check.

e.   Description. The description explains how the elements of the task should be done to meet the standards. When specific Crew actions are required, the task will be broken down into Crew actions and procedures as follows.

(1)   Crew actions. These define the portions of a task to be performed by each crewmember to ensure safe, efficient, and effective task execution. The P* indication does not imply PC or MP duties. When required, P* or MP responsibilities are specified. All tasks in this chapter are to be performed only by qualified MEs, MPs or student maintenance test pilots undergoing qualification training as outlined in AR 95-1. The MP is the PC in all situations, except when undergoing training or evaluation by an ME. For all tasks, MP actions and responsibilities are applicable to MEs. When two MEs are conducting training/evaluation together, or two MPs are jointly performing test flight tasks, the mission brief will designate the aviator assuming PC responsibilities.

(2)   Procedures. This section describes the actions that the MP/ME performs or directs the RCM /NCM to perform in order to execute the task to standard.

f.   Considerations: This section defines training, evaluation, and other considerations for task accomplishment under various conditions.

g.   Training and Evaluation Requirements. Some of the tasks incorporate more than one check from TM 1-1520-251-MTF. This section defines the checks in each task that, as a minimum, must be evaluated on an evaluation flight. The evaluator may select additional checks for evaluation. Training and evaluation requirements define whether the task will be trained or evaluated in the aircraft, simulator, or academic environment. Training and evaluations will be conducted only in the listed environments, but may be done in any or all combinations. Listing only “aircraft” under evaluation requirements does not preclude the ME from evaluating elements of the task academically to determine depth of understanding or troubleshooting processes. However, the evaluation must include hands-on performance of the task in the listed environment(s). If one or more checks are performed unsatisfactorily, the task will be graded unsatisfactory. However, when the task is reevaluated, only those unsatisfactory checks must be reevaluated.

h.   References. The references are sources of information relating to that particular task. In addition to the common references listed in Chapter 4, the following references apply to all MTP tasks:

(1)   Aircraft logbook and historical records.

(2)   DA Pam 738-751.

(3)   TM 1-1500-328-23.

(4)   TM 1-1520-251-10.

(5)   TM 1-1520-251-CL.

(6)   TM 1-1520-251-MTF.

(7)   TM 1-1520-251-23 series manuals.

(8)   TM 1-2840-248-23

(9)   TM 9-1090-208-23 series manuals

(10)   TM 9-1230-416-20 series manuals

(11)   TM 9-1230-476-1

(12)   TM 9-1230-476-20

(13)   TM 9-1230-476-23

(14)   TM 9-1230-476-30

(15)   TM 9-1270-221-23

(16)   TM 9-1270-416-20 series manuals

(17)   TM 9-1427-475-23

(18)   TM 9-1270-476-30

(19)   TM 11-1520-251-23 series manuals.

(20)   TM 11-5826-227-34

(21)   TM 11-5855-265-20

(22)   TM 11-5895-1184-23

(23)   Applicable airworthiness directives or messages from AMCOM.

5-8.   TASK LIST

a.   Standards vs. Descriptions. MPs and MEs are reminded that task descriptions may contain required elements for successful completion of a given task. When a standard for the task is to “Brief the RCM on the conduct of the maneuver”, for example, those Crew actions specified in the description are required. Attention to the use of the words, will, should, or may throughout the text of a task description is crucial.

b.   Critical Tasks.  The following numbered tasks are AH-64D aviator critical tasks.  Final task number and title pending selected by the USAAVNC task/site selection board.



4000

Perform prior to maintenance test flight checks

CONDITION: In a AH-64D helicopter.

STANDARDS: Appropriate common standards plus the following:

1.   Perform the preflight inspection according to TM 1-1520-251-10/CL.

2.   Determine the suitability of the aircraft for flight and the mission to be performed.

3.   Determine the maneuvers, checks, and tasks required during the test flight.

4.   Brief the RCM and NCM on the mission and their duties.

DESCRIPTION:
1.   Crew actions.
a.   The MP will ensure that a thorough preflight inspection is conducted. The TM 1-1520-251-CL will be used to conduct the preflight inspection, however the inspection will be conducted to the detail level of chapter 8 of the TM 1-1520-251-10. He may direct the RCM if available, to complete such elements of the aircraft preflight inspection as are appropriate, but he will verify that all checks have been completed. The MP will ensure that the aircraft logbook forms and records are reviewed and appropriate entries made as per DA PAM 738-751. The MP will determine the checks necessary for the maintenance test flight or tasks to be performed and conduct a mission briefing for additional crewmembers and concerned support personnel. He will brief the RCM or NCM and any additional support personnel concerning operation on or around the helicopter during ground operations and will ensure that ground communication capability is adequate. He will stress any applicable ground or airborne safety considerations or procedures during the briefing. The MP will ensure that a final walk-around inspection is completed prior to flight.

b.   The RCM should complete the assigned elements and report the results to the MP.

2.   Procedures. Review the aircraft forms and records to determine the necessary checks and tasks to be performed. Use additional publications and references as necessary. Conduct a risk assessment of the mission. Preflight the aircraft with special emphasis on areas or systems where maintenance was performed. Verify all test equipment is correctly installed and secured as applicable. Conduct a thorough mission briefing for additional crewmembers and concerned support personnel. The briefing will include crew coordination responsibilities and conduct of the mission, with special emphasis on safety procedures to be performed during maintenance tasks or maneuvers the additional crewmembers, or concerned support personnel, may not be familiar with.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4004

Perform interior checks

CONDITIONS: In an AH-64D helicopter or AH-64D simulator.

STANDARDS: Appropriate common standards.

DESCRIPTION:
1.   Crew actions.
a.   The MP will perform the required checks in sequence. He should direct assistance from the RCM or NCM if available.

b.   The RCM and/or NCM should assist the MP as directed.

2.   Procedures. Brief the RCM and/or NCM as required. Perform the interior checks in MTF sequence. Direct the RCM to perform the required checks at his crew station and announce check completion. If necessary, brief the RCM on the procedures required to perform the checks at the CPG station.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4010

Perform starting APU checks

CONDITIONS: In an AH-64D helicopter or AH-64D simulator.

STANDARDS: Appropriate common standards.

DESCRIPTION:
1.   Crew actions.
a.   The MP will coordinate with and brief the RCM, NCM and any additional ground support personnel prior to APU start. He will brief all concerned personnel on procedures to be followed in the event of emergency. The MP will direct assistance from the RCM and NCM to aid in maintaining the APU exhaust and stabilator areas clear during the APU start sequence and any subsequent ground checks.

b.   The RCM and/or NCM should assist the MP as directed.

2.   2.  Procedures. Brief the RCM and/or NCM as necessary, confirm the fireguard is posted if available, and the APU exhaust area is clear. Announce initiation of the APU start Momentarily press the APU push button and monitor the UFD. Confirm the hydraulic pressures indicate 3,000 PSI (ENG SYS PAGE). Verify the APU START, APU PWR ON, and ACC PSI advisory messages are displayed on the UFD.

During a normal APU start, the PTO clutch should engage in approximately 10 to 15 seconds (60%), and the APU ON light should illuminate approximately 15 to 30 seconds (95%) after initiation of the start. If the main transmission temperature is colder than -18°C (0°F), the PTO clutch will not engage until the APU speed reaches 95%.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4012

Perform after-starting APU checks

CONDITIONS: In an AH-64D helicopter or AH-64D simulator.

STANDARDS: Appropriate common standards.

DESCRIPTION:
1.   Crew actions.
a.   The MP will perform the required checks in sequence. He should direct assistance from the RCM or NCM as appropriate.

b.   The RCM and/or NCM should assist the MP as directed.

2.   Procedures. Brief the RCM and NCM (as required) on the checks to be performed and the procedures they will follow in order to accomplish the checks. Direct them to monitor the area around the aircraft wings and stabilator during the checks in order to minimize hazards to personnel and equipment during the checks.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4088

Perform starting engine checks

CONDITIONS: In an AH-64D helicopter or AH-64D simulator.

STANDARDS: Appropriate common standards.

DESCRIPTION:
1.   Crew actions.
a.   The MP will perform the checks in sequence. He should coordinate with and direct assistance from additional crewmembers and/or ground support personnel if available. The MP will visually or by intercom, reconfirm the location of any crewmembers or support personnel not visible from the cockpit prior to engine start.

b.   The RCM, NCM, and any ground support personnel should assist the MP as directed.

2.   Procedures. Brief and coordinate with the RCM, NCM, and any additional ground personnel as necessary. Perform starting engines in MTF sequence.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4092

Perform engine run-up and systems checks

CONDITIONS: In an AH-64D helicopter or AH-64D simulator.

STANDARDS: Appropriate common standards.

DESCRIPTION:
1.   Crew actions.
a.   The MP will perform the checks in sequence. He should coordinate with and direct assistance from the RCM and NCM as appropriate.

b.   The RCM and/or NCM should assist the MP as directed.

2.   Procedures. The aircrew and the ground crew will continue to monitor the area around the aircraft and announce when their checks are completed. Perform engine run-up and systems checks in MTF sequence.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4110

Perform before taxi checks

CONDITIONS: In an AH-64D helicopter, or AH-64D simulator, with engine run-up checks completed.

STANDARDS: Appropriate common standards:

DESCRIPTION:
1.   Crew actions.
a.   The MP will perform the before taxi checks in MTF sequence.

b.   The RCM and NCM should assist the MP as directed.

2.   Procedures. Perform the before taxi checks in MTF sequence. Coordinate with the RCM and ground crew as appropriate. Refer to TASK 4114 Perform baseline and normal engine health indicator test for HIT check procedures.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4112

Perform taxi checks

CONDITIONS: In an AH-64D helicopter, or AH-64D simulator, on a suitable surface, with the before-taxi checks completed, the aircraft cleared.

STANDARDS: Appropriate common standards plus the following:

1.   Maintain constant speed appropriate for conditions.

2.   Maintain the desired ground track ± 3 feet.

3.   Apply the torque that is appropriate for the ground taxi condition.  

4.   Maintain level fuselage attitude ( 3 degrees roll on attitude indicator. (Approximately ( 1 trim ball width .)

DESCRIPTION:
1.   Crew actions.
a.   a.  The MP will perform the checks in sequence and remain focused outside during taxi operations. He may direct assistance from the RCM as necessary. The MP will confirm the area around the aircraft is clear prior to taxi initiation, and will call out the before-hover and before-takeoff. The MP will announce "Braking" when he intends to apply brake pressure.

b.   The RCM and/or NCM should assist the MP as directed.

2.   Procedures. Perform taxi checks in MTF sequence.

Be aware that soft, rough, or sloping terrain may require the use of more than normal power.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references plus the following:

Task 1034

4114

Perform baseline and normal engine health indicator test

CONDITIONS: In an AH-64D helicopter or AH-64D simulator.

STANDARDS: Appropriate common standards.

DESCRIPTION:
1.   Crew actions.
a.   The MP will perform the checks in sequence.

b.   The RCM should assist the MP as directed.

2.   Procedures. Perform the procedure as outlined in TM 1-1520-251-MTF.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4128

Perform before hover checks

CONDITIONS: In an AH-64D, or AH-64D simulator.

STANDARDS: Appropriate common standards.

DESCRIPTION:
1.   Crew actions.
a.   Each crewmember will complete the required checks pertaining to his assigned crew station per TM 1-1520-251-MTF.

b.   The RCM should assist the MP as directed.

2.   Procedures. Perform the before-hover checks in MTF sequence and announce when the checks are completed. Direct assistance from the RCM as necessary.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4144

Perform hover checks

CONDITIONS: In an AH-64D helicopter, or AH-64D simulator, with performance planning information available, at an appropriate hover height.

STANDARDS: Appropriate common standards plus the following:

1.   Maintain a stationary hover at the selected altitude ±2 feet.

2.   Determine that sufficient power is available to complete the mission.

DESCRIPTION:
1.   Crew actions.
a.   The MP will perform the checks in sequence and remain focused outside during hover operations. He may direct assistance from the RCM as necessary.

b.   The RCM should assist the MP as directed.

2.   Procedures. Announce your intent to bring the aircraft to a hover. Direct the RCM to observe the pylons and confirm they articulate properly for the existing configuration. Verify normal controllability, stability, and center of gravity. Note the vibration levels and stabilator effect on vibration through the full range of stabilator travel. Initialize the navigation system. Confirm that instrumentation and symbology indicates appropriately, (minimize movement of the velocity vector and acceleration cue to the extent possible). Direct the RCM to monitor the aircraft instruments, symbology, and radar altimeter to confirm proper functioning, and compare the actual performance data to the computed PPC data in accordance with TASK 1038 Perform hovering flight in chapter 4, and announce the results to the MP. Select the TSD Utility page and check the navigation system status.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4160

Perform hover maneuvering checks

CONDITIONS: In an AH-64D helicopter, or AH-64D simulator.

STANDARDS: Appropriate common standards plus the following:

1.   Do not exceed a 30° per second turn rate.

2.   Maintain a 5 to 10-foot main wheel height during forward and sideward hover flight, and a 10 to 15-foot main wheel height when performing rearward hover flight.

DESCRIPTION:
1.   Crew actions.
a.   The MP will perform the checks in sequence and remain focused outside during hover operations. He may direct assistance from the RCM as necessary.

b.   The RCM should assist the MP as directed.

2.   Procedures. Direct the RCM to assist with clearing the aircraft and providing warning of obstacles, unusual drift, or altitude changes. Direct him to confirm his instruments and symbology are functioning properly during the maneuvers. Establish a 5-foot hover height into the wind. Announce your intent to perform left and right 90° pedal turns. During the hovering turns, verify aircraft controllability and response, and proper functioning of instrumentation and symbology. Confirm the aircraft heading is maintained within ±5° of the initially selected heading. Announce your intent to perform a forward, lateral, and rearward hovering flight maneuver and remain focused outside the aircraft. The execution speed of the maneuvers should not exceed hover symbology saturation. Without releasing trim, apply cyclic input in the desired direction of flight, note that no excessive inputs are required, and that the desired aircraft response and controllability are achieved. Confirm the symbology correlates to the aircraft movement and then relax pressure and allow the cyclic to return to the trimmed position. The aircraft should drift to a stop.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4162

Perform FMC/attitude hold checks

CONDITIONS: In an AH-64D helicopter, or an AH-64 simulator.

STANDARDS: Appropriate common standards plus the following:

1.   Maintain hover flight at a 5 to10-foot wheel height during left and right pedal turns.

DESCRIPTION:
1.   Crew actions.
a.   The MP will perform the checks in sequence and remain focused outside during hover operations. He may direct assistance from the RCM as necessary.

b.   The RCM should assist the MP as directed.

2.   Procedures. Direct the RCM to assist in clearing the aircraft and provide adequate warning of obstacles, unusual drift, or altitude changes. Establish a stabilized 5 to 10-foot hover height. Note the aircraft stability for reference. Cycle the ATT HOLD mode through engage and disengage verify the flight control tone and symbology displays. Repeat the check for ALT HOLD mode. Engage ATT and ALT HOLD. Note any tendency of the aircraft attitude and altitude to change from the selected position. Without displacing the pedals, increase collective to 15 to 20% above hover TORQUE and confirm the aircraft maintains the initial heading within ±5°, ALT HOLD disengages and that the flight control tone is heard. Reduce collective and reestablish a stabilized 5 to 10-foot hover height. Momentarily select the force trim/hold mode switch to the 6 o'clock position and confirm ATT and ALT HOLD mode disengages. Announce termination of the maneuver.

NOTE 1:   Maintain sufficient distance from obstacles to allow safe maneuvering, and response to a single engine failure.

NOTE 2:   OGE power is required for this maneuver.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4182

Perform visionic systems checks

CONDITIONS: In an AH-64D helicopter, or AH-64D simulator.

STANDARDS: Appropriate common standards plus the following:

1.   Maintain hover flight at a 5  to 10-foot wheel height.

DESCRIPTION:
1.   Crew actions.
a.   The MP will perform the checks in sequence and remain focused outside during hover operations. He may direct assistance from the RCM as necessary.

b.   The RCM should assist the MP as directed.

2.   Procedures. Direct the RCM to assist in maintaining obstacle clearance and providing feedback advising of any unusual drift or altitude changes. Direct the RCM to slew the TADS to a target at a distance of 500 meters or more, and select NFOV in either the DTV or the FLIR, and minimize turret drift. Brief the RCM not to attempt to re-center the cross hairs on the target during the remainder of the maneuver. Announce your intent to perform 90° left and right pedal turns while pivoting about the TADS. The target should remain within narrow field of view during the check.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4184

 Perform hover box drift check

CONDITIONS: In an AH-64D helicopter, or AH-64D simulator.

STANDARDS: Appropriate common standards.

DESCRIPTION:
1.   Crew actions.
a.   The MP will perform the checks in sequence and remain focused outside during hover operations. He may direct assistance from the RCM as necessary.

b.   The RCM should assist the MP as directed.

2.   Procedures. Confirm the EGI is keyed and a minimum of 4 satellites are being tracked. Announce your intent to perform the hover box drift check. Engage the ATT and ALT HOLD mode, select bob-up with the SYM SEL switch mode and remain focused outside the aircraft. Minimize movement of the velocity vector and acceleration cue to the extent possible. Hover the aircraft for one minute and note the amount of hover box drift from the original position. A 5-meter radial error is allowed.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4208

Perform initial takeoff checks

CONDITIONS: In an AH-64D helicopter, or AH-64D simulator, with the hover power and before-takeoff checks completed, and the aircraft cleared.

STANDARDS: Appropriate common standards plus the following:

1.   Initiate the takeoff from an appropriate hover altitude, ± 2 feet.

2.   Maintain the takeoff heading ±10°.

3.   Maintain ground track alignment with the takeoff direction, with minimum drift.

4.   Maintain the aircraft in trim throughout the check above 50 feet AGL.

DESCRIPTION:
1.   Crew actions.
a.   The MP will perform the checks in sequence and remain focused outside during takeoff. He may direct assistance from the RCM as necessary.

b.   The RCM should assist the MP as directed.

2.   Procedures. Announce the initiation of the takeoff, and any intent to abort or alter the takeoff as the situation warrants. Select NVS mode switch to the FIXED position and verify normal sensor operation on the HDU. Direct the RCM to select the NVS mode switch to the FIXED position, confirm normal sensor operation using the HDU. Direct the RCM to announce when ready for takeoff, and remain focused outside the aircraft to assist in clearing and providing adequate warning of obstacles. During takeoff, confirm normal stabilator scheduling, flight control positioning and aircraft response, note vibration levels and entry airspeed at which encountered, instrument indications and sensor operation, and that engine torque matching is maintained within 10%.

NOTE 1:   Avoid nose-low accelerative attitudes in excess of 10°.

NOTE 2:   The height velocity diagram in TM 1-1520-251-10, chapter 9, displays "avoid areas." This diagram assumes the availability of a suitable forced landing area in case of engine failure. If a suitable forced landing area is not available, the MP should accelerate the aircraft to minimum single-engine airspeed prior to establishing the desired climb rate.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4220

Perform maximum power check

CONDITION: In an AH-64D helicopter, or an AH-64 simulator.

STANDARDS: Appropriate common standards plus the following:

1.   Do not exceed the single engine torque limit.

2.   Determine the appropriate check altitude.

3.   Engine readings taken at the performance limit.

4.   Calculate the engine and aircraft torque factor.

DESCRIPTION:
1.   Crew actions.
a.   The MP will remain focused primarily inside the aircraft throughout the maneuver to avoid exceeding aircraft limitations. The MP will brief the RCM on the conduct of the maneuver and any specific crew actions or duties to be performed. The target torque value (TTV) should be determined during the mission planning phase, however, environmental conditions in the test flight area may require the value to be recomputed.

b.   The RCM should assist the MP as directed.

2.   Procedures. Select the BLEED AIR 1 and 2 to OFF on the UTIL page. Select the FLT SET button and set the altimeter to 29.92 in Hg. Select the FLT and ENG pages on the MFDs. Select an appropriate heading for an unrestricted climb. Brief the RCM to remain focused outside and maintain airspace surveillance.

Do not engage altitude hold during this maneuver.

3.   Limiting method.
a.   Establish a climb at 120 KTAS and 100% dual engine or MAX TQ AVAILABLE. Adjust the collective as necessary to maintain this torque setting until one of the three following conditions occur:

Airspeed may be adjusted based on environmental conditions.

(1)   The engine being checked reaches the normal engine TGT limiter range, i.e. 851 to 869° (701), or 857 to 875° (701C), and is identified as power limiting.

(2)   The engine being checked reaches a fuel flow limit as result of NG limiting. This condition is indicated by power limiting below the normal TGT limit, and usually occurs at colder ambient temperatures. Refer to the Non-limiting method procedures below.

(3)   Ambient conditions prevent flight to an altitude at which power limiting would occur. Refer to the Non-limiting method procedures below.

b.   Stop the climb and level out at or above the altitude power limiting was observed. Establish level cruise flight with NR/NP at 101%. Adjust the collective to obtain 80 to 85% dual engine TORQUE indication while maintaining the test altitude. Select and slowly retard the power lever on the engine not being checked until one of the three following conditions occur:

(4)   The engine not being checked reaches 60% TORQUE.

(5)   The engine being checked reaches 100% TORQUE.

(6)   The TGT on the engine being checked reaches the normal engine TGT setting, or NG limiting occurs.

c.   In order to confirm the engine being checked is at the performance limit, slightly increase collective or retard the power lever on the engine not being checked until a NR/NP droop of approximately 2% is observed. If a 2% droop is not achieved, maintain altitude by allowing forward airspeed to increase, and smoothly increase the collective until a 2% reduction in NR/NP is observed. If a 2% droop still cannot be achieved and weather conditions do not permit climbing to a higher altitude, perform the maximum power check using the Non-limiting method.

When the engine is TGT limited, the TGT may fluctuate slightly and momentarily exceed the normal dual engine TGT limiter setting.

d.   Upon establishing a 2% droop in NR/NP, monitor the TGT indications of the engine being checked for fluctuations. If the TGT does not stabilize within the normal dual engine limiter range within 10 to 15 seconds after the last collective or power lever input, discontinue the maximum power check.

e.   Depending on the method used to induce the 2% NR/NP reduction, either gradually decrease collective pitch, or advance the power lever of the engine not being checked, enough to reestablish the NR/NP to 101%, while maintaining the TGT at the observed limiter setting. Allow the engine instrument indications to stabilize for 30 seconds, and select test from the ETF PAGE or request the RCM to record the airspeed (KTAS), NG, TGT, TORQUE, OAT, and PA, indications as you call them out to him.

4.   Contingency power check. The contingency power check may be accomplished in conjunction with the maximum power check providing power limiting was a result of the TGT limiter and not NG limiting. To perform the contingency power check:

a.   Reduce collective until the combined TORQUE of both engines is below the TORQUE of the engine being checked, when TGT limiting was established.

b.   Retard the power lever of the engine not being checked to IDLE and confirm the engine instrument indications are stable.

c.   Increase collective to the previously noted TORQUE setting at which TGT limiting was observed. Continue to gradually increase collective until the TGT is 10° above the observed normal limiter setting. Do not exceed 102% NG, 110% TORQUE, or 917° TGT.

d.   Advance the power lever of the engine not being checked to FLY. Reestablish cruise flight.

e.   Repeat the maximum power check and contingency check for the other engine as required. Calculate the ETF and ATF using the TM 1-2840-248-23 and record the data on the MTF check sheet, update the aircraft DMS with new ETF/ATF data for later inclusion in the aircraft forms and records.

5.   Non-limiting method. The maximum power check using the non-limiting method should only be performed if weather conditions restrict the aircraft to an altitude below which TGT or NG limiting should occur.

The contingency power check will not be accomplished in conjunction with the non-limiting method maximum power check.

a.   Establish level flight, in trim, at an altitude that will allow sufficient reaction time in the event of an engine failure. Select the BLEED AIR 1 and 2 to OFF on the UTIL page. Select the FLT SET button and set the altimeter to 29.92 in Hg.

b.   While maintaining a constant pressure altitude, adjust the collective pitch to obtain a dual engine TORQUE indication of 80 to 85%. Gradually retard the power lever of the engine not being checked until the check engine indicates 100% TORQUE, with the NR/NP at 101% . Do not retard the power lever of the engine not being checked to a position that would result in a TORQUE indication of less than 60% for that engine.

c.   If a TORQUE of 100% is not achieved, maintain pressure altitude, and allow forward airspeed to increase as you gradually increase collective until a 100% TORQUE indication is observed on the check engine. Adjust the power lever of the engine not being checked to maintain TORQUE above 60%. A minimum torque split of 10% must be maintained to prevent torque oscillations.

d.   Allow the engine instrument indications to stabilize for 30 seconds, and select test from the ETF PAGE or request the RCM record the airspeed (KTAS), NG, TGT, TORQUE, OAT, and PA, indications as you call them out to him. Reduce collective and advance the power lever of the engine not being checked to FLY. Reestablish cruise flight.

e.   Repeat the maximum power check and contingency check for the other engine as required. Calculate the ETF and ATF using the TM 1-2840-248-23 and record the data on the MTF check sheet for later inclusion in the aircraft forms and records.

TRAINING AND EVALUATION REQUIREMENTS: 

1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4222

Perform cruise flight checks

CONDITIONS: In an AH-64D helicopter, or AH-64D simulator.

STANDARDS: Appropriate common standards plus the following:

1.   Maintain airspeed 120.

2.   Maintain altitude ±100 feet.

3.   Maintain the selected heading throughout the check.

DESCRIPTION:
1.   Crew actions.
a.   The MP will perform the checks in sequence and primarily remain focused outside to avoid traffic or obstacles. He may direct assistance from the RCM as necessary.

b.   The RCM should assist the MP as directed.

2.   Procedures. Establish straight-and-level flight at 120 KTAS and note any unusual vibrations, noises or systems indications, and confirm proper sensor operation. Using call and response, perform the instrument correlation check by comparing all instruments between crew stations. Announce the initiation, completion, and the results of the fuel check. Direct the RCM to assist the MP in clearing as his workload permits.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4236

Perform autorotation RPM check

CONDITIONS: In an AH-64D helicopter, or AH-64D simulator, with the landing check completed, at a predetermined entry altitude and airspeed.

STANDARDS: Appropriate common standards plus the following:

1.   Predetermine the autorotation RPM for the PA, FAT and gross weight.

2.   Readings taken in a stabilized autorotational glide at 80 ±5 KTAS, in trim, with collective full down.

3.   Complete the power recovery prior to descent to 500 feet AGL.

DESCRIPTION:
1.   Crew actions.
a.   The MP will brief the RCM on the conduct of the maneuver and any specific actions or duties he is to perform. The intended check altitude should be determined, and target NR calculated, during the mission planning phase, but in any case will be determined prior to initiating the maneuver. The MP will announce initiation of the autorotation and his intent to alter or abort the maneuver.

b.   The RCM should assist the MP as directed.

2.   Procedures. Brief the RCM on the conduct of the maneuver and direct him to remain focused outside the aircraft to provide airspace surveillance and obstacle clearance. Select an autorotation area that will permit a safe descent and emergency touchdown landing and determine the wind direction.

Do not engage altitude or attitude hold during this maneuver.

a.   Select the FLT SET button and set the altimeter to 29.92 in Hg. Establish level flight at the selected check altitude and allow the FAT gage to stabilize. Record the PA, FAT, and fuel quantity. Calculate the target autorotation RPM using the charts in Section V of the MTF.

b.   Climb approximately 1,000 feet above the check altitude and establish level flight at 90 KTAS. Reduce collective to less than 54% dual-engine torque, or half of the maximum single engine torque for that day. Select and retard one engine power lever to IDLE, and confirm that the NG of the engine selected to IDLE is above 63% and stable.

c.   Confirm that the intended forced landing area is within gliding distance. Reduce the collective to the full-down position and monitor the NR to confirm that it does not exceed limitations.

d.   With the NR stabilized, retard the other engine power lever to IDLE while observing rotor RPM for excessive decay or overspeed. Confirm the second engine NG is above 63% and stable.

e.   Establish and maintain a stabilized 90 KTAS autorotational descent, in trim, before reaching the check altitude. Note any abnormal vibrations and verify that aircraft controllability remains normal. Confirm the NR is within 94 to 110%. If limits for NR, aircraft trim, or airspeed may be exceeded, announce any corrective actions you intend to take.

f.   At the record altitude, record the % NR and fuel remaining.

g.   Announce “Power Recovery” and Advance both power levers to FLY and adjust collective if necessary to maintain NR and NP below 110%. Increase collective as necessary to climb ensuring that torque matching is apparent before increasing the collective to approximately 60% TORQUE. Monitor systems instruments for indications of excessive rotor decay.

NOTE 1:   A 2% to 4% NR droop is acceptable.

NOTE 2:   When main rotor head maintenance has been performed, the first autorotation RPM check should be performed over a prepared surface (such as a runway) where crash facilities are available.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4238

Perform attitude hold check

CONDITIONS: In an AH-64D helicopter, or AH-64D simulator.

STANDARDS: Appropriate common standards plus the following:

1.   Maintain selected altitude ±100 feet.

2.   Maintain 120 KTAS throughout the check.

DESCRIPTION: 

1.   Crew actions.
a.   The MP will perform the checks in sequence and primarily remain focused outside to avoid traffic or obstacles. He may direct assistance from the RCM as necessary.

b.   The RCM should assist the MP as directed.

2.   Procedures. Establish straight-and-level flight at 120 KTAS, in trim and note the TAS correlation value. Select the ATTD/HOLD switch to ON, relax control pressures, and verify that the aircraft attitude remains approximately the same. Without re-trimming, perform left and right 20° bank angle turns and observe that the aircraft maintains trim within one-half ball width. Reestablish level flight at 120 KTAS. Actuate the cyclic FMC release switch and verify that all FMC channels and hold modes disengage, the FMC caution message is displayed on the UFD, flight control tones are present and that the aircraft becomes less stable but remains controllable. Reengage all FMC channels as required, and resume normal cruise flight.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4240

Perform maneuvering-flight checks

CONDITIONS: In an AH-64D helicopter, or AH-64D simulator.

STANDARDS: Appropriate common standards plus the following:

1.   Maintain selected altitude ±100 feet.

2.   Maintain 120 KTAS throughout the check.

DESCRIPTION: 

1.   Crew actions.
a.   The MP will perform the checks in sequence and primarily remain focused outside to avoid traffic or obstacles. He may direct assistance from the RCM as necessary.

b.   The RCM should assist the MP as directed.

2.   Procedures. Establish straight-and-level flight at 120 KTAS, in trim, and note vibration levels and control positions. Confirm the maneuver area is clear, Reduce collective for a 20% TORQUE indication while coordinating the cyclic as necessary to gradually reduce airspeed while maintaining the selected altitude at 120 KTAS. Note any rotor instability, vibrations, or abnormal control positioning. Continue to maintain 120 KTAS and initiate a climb by increasing collective to attain maximum continuous torque available. Note any rotor instability or unusual control positioning. Smoothly perform left and right 30, 45, and 60° bank angle turns at 120 KTAS. Note any rotor instability, vibrations, or unusual control positioning. Resume normal cruise flight.

NOTE 1:   Do not engage altitude or attitude hold during this maneuver.

NOTE 2:   If unusual vibrations are encountered at a 30 or  45° bank angle, the bank angle need not be increased to 60°.

NOTE 3:   Maximum continuous power is 100% Torque, 805°c TGT, or 99% NG, whichever is reached first.
TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4242

Perform stabilator system check

CONDITIONS: In an AH-64D helicopter, or AH-64D simulator.

STANDARDS: Appropriate common standards plus the following:

1.   Maintain entry airspeed 120 KTAS.

2.   Maintain the selected check altitude ±100 feet throughout the check throughout the check.

3.   Maintain the selected heading throughout the check.

DESCRIPTION: 

1.   Crew actions.
a.   The MP will perform the checks in sequence and primarily remain focused outside to avoid traffic or obstacles. He may direct assistance from the RCM as necessary.

b.   The RCM should assist the MP as directed.

2.   Procedures. Establish straight-and-level flight at 120 KTAS, in trim. Select the NOE/A mode on the UTIL page. Reduce collective and coordinate cyclic as necessary to gradually reduce airspeed while maintaining the selected altitude. Decelerate to less than 80 KTAS. Verify the stabilator repositions to 25° trailing edge down (SYS page) and confirm the true airspeed of the stabilator repositioning threshold. Increase collective and apply cyclic to initiate gradual level flight acceleration above 80 KTAS. Verify the stabilator repositions and the true airspeed of the stabilator repositioning threshold. Decelerate to less than 80 KTAS. Alternately select the stabilator switch to NU and ND and verify the stabilator position on the SYS page. Depress the stabilator control switch to reset the stabilator to the AUTO mode and confirm the stabilator resumes automatic programming.

NOTE 1:   Do not engage altitude hold during this maneuver.

NOTE 2:   An excessive nose-low attitude may be experienced with abrupt torque and cyclic application during the acceleration. The MP should avoid excessive pitch angles throughout the maneuver.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4292

Perform Vmo check

CONDITIONS: In an AH-64D helicopter, or AH-64D simulator.

STANDARDS: Appropriate common standards plus the following:

1.   Maintain the selected check altitude ±100 feet throughout the check throughout the check.

2.   Maintain the selected heading throughout the check.

DESCRIPTION: 

1.   Crew actions.
a.   The MP will perform the checks in sequence and primarily remain focused outside to avoid traffic or obstacles. He may direct assistance from the RCM as necessary.

b.   The RCM should assist the MP as directed.

2.   Procedures. While maintaining altitude, a level-flight attitude, and in trim, smoothly increase collective until the maximum torque (dual engine average), or a NG, TGT, or airspeed limit is reached. Note any abnormal vibrations or control responses and verify that the collective does not reach the high collective stop position before an allowable limit of engine performance is reached. Resume normal cruise flight.

Maximum power available would be 100% Torque, 867° TGT, or 102% NG whichever is first reached. The maximum airspeed would be VNE.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4258

Perform TGT limiter setting/contingency power check

CONDITIONS: In an AH-64D helicopter, or AH-64D simulator.

STANDARDS: Appropriate common standards plus the following:

1.   Predetermine an altitude that will allow completion of the check without exceeding torque limits.

2.   Correctly determine the TGT limiter setting, and verify contingency power enabled on the engine being checked.

DESCRIPTION:
1.   Crew actions.
a.   The MP will announce when he initiates the maneuver, his intent to abort the maneuver, and when he completes the maneuver. He will remain focused primarily inside the aircraft throughout the maneuver on the instruments to avoid exceeding aircraft limitations.

b.   The RCM should assist the MP as directed.

2.   Procedures. Establish 120 KTAS cruise flight at the predetermined check altitude. If required, select the BLEED AIR 1 and 2 to ON, on the UTIL page.

NOTE 1:   Do not engage altitude or attitude hold during this maneuver.

NOTE 2:   Sufficient altitude must be maintained to allow reaction time in the event the engine being checked fails. Selecting the ANTI-ICE to the ON position at higher TGT values may result in rotor droop if the resultant TGT rise causes the engine to become TGT limited.

b.   Maintain altitude by allowing forward airspeed to increase, and smoothly increase the collective until the dual engine TORQUEs are approximately 80 to 85%. Maintain altitude by adjusting cyclic as necessary throughout the remainder of the maneuver.

c.   Identify and retard the power lever of the engine not being checked until a torque split of at least 10% between engines is observed, (not less than 60% on the engine not being checked), or until a 2% droop of NR/NP occurs, which ever comes first. As the power lever is retarded, expect the torque on the engine being checked to increase. Do not allow the TORQUE on the engine being checked to exceed 110%, nor the TORQUE on the engine not being checked to drop below 60%. Do not allow NR to droop more than 4%.

d.   If a 2% droop of NR/NP is not established, increase the collective until TGT limiting is reached and NR droops 2%. Do not exceed 102% NG, or 110% TORQUE on the engine being checked, or allow the TORQUE of the engine not being checked to exceed 75%. Allow the engine indications to stabilize at the limiter setting for 10 seconds.

e.   Direct the RCM to record the TGT and TORQUE value of the engine being checked. The observed TGT should be between 851 to 869°C (701), or 857 to 875°C (701C).

f.   Reduce collective until the combined TORQUE of both engines is equal to, or below the TORQUE of the engine being checked, when TGT limiting was established.

g.   Retard the power lever of the engine not being checked to IDLE to enable contingency power on the engine being checked. Confirm the engine not being checked remains stable at IDLE.

When contingency power is enabled, TGT responds rapidly to small collective changes.

h.   Increase collective until reaching the TORQUE setting recorded at the TGT limiter, and then gradually increase the collective until the TGT of the engine being checked is 10° above the observed normal limiter setting. Do not exceed 102% NG, 110% TORQUE, or 917° TGT.

The ability to increase TGT at least 10° above the determined TGT limiting value is a valid indication of a correctly performing engine control system. This check should be accomplished immediately after the TGT limiting check and under the same ambient conditions.

i.   Reduce the collective and advance the power lever of the engine at IDLE to FLY.

j.   Repeat the procedure for the other engine as required.

k.   Select the ANTI-ICE to the OFF, on the UTIL page.

l.   Reestablish cruise flight.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4262

Perform communication and navigation equipment checks

CONDITIONS: In an AH-64D helicopter or AH-64D LCT.

STANDARDS: Appropriate common standards.

DESCRIPTION:
1.   Crew actions.
a.   The MP will remain focused outside during the procedures, maneuver as appropriate for the procedure and maintain airspace surveillance. The MP will perform the ADF radio check and direct the assistance from the RCM in accomplishing the additional communication and navigation checks.

b.   The RCM should assist the MP as directed.

2.   Procedures. Brief the RCM on the check procedures and direct him to assist with maintaining airspace surveillance.

a.   Tune the ADF receiver to a known station and verify the ADF bearing pointer indicates a steady lock and tracks to the selected station. Confirm the ADF bearing pointer indicates appropriately during station passage.

b.   Verify the EGI 1 and 2 position confidence values, Doppler data, satellites, and GPS key status windows as required. Direct the RCM to perform waypoint update and target store procedures.

c.   Confirm with ATC or a tactical radar site that the transponder is transmitting the appropriate information on all available modes.

d.   Adjust all available communication radios to the appropriate frequencies and establish communications to verify acceptable transmission and reception ranges. If possible, attempt communications contact at extended ranges to confirm proper transmission output and squelch settings.

TRAINING AND EVALUATION REQUIREMENTS:

1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4264

Perform sight/sensor checks

CONDITIONS: In an AH-64D helicopter, or AH-64D simulator.

STANDARDS: Appropriate common standards.

DESCRIPTION:

1.   Crew actions.
a.   The MP will perform the sight/sensor system checks and direct assistance from the RCM as necessary in accomplishing the checks and maintaining airspace surveillance.

b.   The RCM should assist the MP as directed.

2.   Procedures. Brief the RCM on the check procedures and direct him to assist with maintaining airspace surveillance.

a.   PNVS system check. Verify the PNVS system operational capability as required.

b.   TADS system check. Verify the TADS system operational capability as required.

c.   FCR system check. If installed, verify the FCR system operational capability as required.

TRAINING AND EVALUATION REQUIREMENTS:

1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4266

Perform weapon systems check

CONDITIONS: In an AH-64D helicopter or AH-64D simulator.

STANDARDS: Appropriate common standards plus the following:

1.   Ensure that weapon systems are safed and cleared per TM 1-1520-251-10.

DESCRIPTION:

2.   Crew actions.
a.   The MP will remain focused outside during the procedures and maintain airspace surveillance. He should direct assistance with weapons systems switch functions appropriate to complete the checks.

b.   The RCM should assist the MP as directed.

3.   Procedures. Brief the RCM on the check procedures and direct him to assist with maintaining airspace surveillance.

a.   Select the ARMAMENT panel A/S switch to the SAFE position, and confirm the weapons are ON, as appropriate.

b.   Select the WAS switch to the G (gun) position, and verify normal gun articulation without any abnormal vibrations. Deselect the G position with the WAS switch.

c.   Select a rocket type on the RKT page. Select the WAS switch to the R (rocket) position, verify normal pylon articulation without any abnormal vibrations, and that a broken rocket cursor is displayed.

d.   Select GND STOW on the WPN UTIL page and confirm the pylons articulate to the GND STOW position.

e.   Select the weapons select and A/S switches as desired and resume cruise flight.

TRAINING AND EVALUATION REQUIREMENTS:

1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4276

Perform special/detailed procedures

CONDITIONS: In an AH-64D helicopter or AH-64D simulator (as appropriate).

STANDARDS: Appropriate common standards.

DESCRIPTION: 

1.   Crew actions.
a.   The MP will perform the checks in sequence. He should direct assistance from the RCM as necessary to complete the checks and/or maintain obstacle avoidance or airspace surveillance as appropriate.

b.   The RCM should assist the MP as directed.

2.   Procedures. Brief the RCM on the conduct of the check(s) to be performed. Perform any required checks for installed equipment when special/detailed procedures are published in Section IV of the MTF, and for which no specific task has been separately published in TC 1-251 or elsewhere. Use additional reference publications as required. If these checks are performed during an MP or ME evaluation, the evaluated crewmember should demonstrate a working knowledge of the system, familiarity with published operational checks, and an understanding and practical application of published charts, graphs, and worksheets.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

4284

Perform engine shutdown checks

CONDITIONS: In an AH-64D helicopter or AH-64D simulator.

STANDARDS: Appropriate common standards.

DESCRIPTION:
1.   Crew actions.
a.   The MP will perform the shutdown checks in sequence. He should direct assistance from the RCM and NCM as necessary. The MP will ensure that the post flight inspection is conducted using the TM 1-1520-251-10/CL. He may direct the RCM, and NCM if available, to assist with securing and tie down of the aircraft while he conducts the post flight inspection. The MP will ensure that the aircraft status is entered in the logbook, and appropriate entries from the MTF check sheet are transcribed to the aircraft forms and historical records as per DA PAM 738-751. He will back-brief the NCM and/or maintenance support personnel concerning the condition of the aircraft, and coordinate for repairs or corrective adjustments as necessary.

b.   The RCM and NCM should assist the MP as directed.

2.   Procedures. Direct assistance from the RCM and NCM (if available) to aid in maintaining the engine exhaust and stabilator areas clear during the shutdown sequence and any subsequent ground checks. Post flight the aircraft with special emphasis on areas or systems where maintenance was performed (check for security, condition, and leakage as appropriate). Verify all test equipment is removed and secured unless another maintenance test flight requiring the equipment is anticipated. If the mission is complete, close out the MTF check sheet and the mission brief sheet.

TRAINING AND EVALUATION REQUIREMENTS:
1.   Training. Training may be conducted in the aircraft, an AH-64D simulator, or academically.

2.   Evaluation. Evaluation will be conducted in the aircraft.

REFERENCES: Appropriate common references.

CREW COORDINATION

This chapter describes the background of crew coordination development.  It also describes the crew coordination elements, basic qualities, and objectives, as found in the Army Aircrew Coordination Training Program.

5-9.   CREW COORDINATION BACKGROUND

An analysis of US Army aviation accidents revealed that a significant percentage of these accidents resulted from one or more crew coordination errors committed before or during the mission flight.  Often an accident was the result of a sequence of undetected crew errors that combined to produce a catastrophic result.  Additional research showed that even when accidents are avoided, these same errors can result in degraded mission performance.  A systematic analysis of these error patterns identified specific areas where crew-level training could reduce the occurrence of such errors and break the error chains leading to accidents and poor mission performance.

5-10.   CREW COORDINATION FACTORS UNIQUE TO AH-64D GLASS COCKPIT CREW STATIONS.  

a.   The P and CPG stations in the AH-64D glass cockpit offer a quantum technological leap in the way they interface the human element with the aircraft and its component systems.  At a glance, it appears to be innocuously sterile (compared to its predecessor’s) with its glass multi-purpose displays prominently visible in both crew stations.  By definition, the glass cockpit has superseded most of the common physical hardware (for example, gauges, dials, and switches) of the past with a computer-based array of video displays (MPDs) that can be simply upgraded through future changes in software.

(1)   Much of a conventional aircraft’s exhibited cockpit information is always physically present on its display panels even though it is not continually in use by the aircrew.  Use of the AH-64D multi-purpose displays permits the crewmember to call up information when required and remove unnecessary and infrequently used dials and gauges.  The system is also automated in such a way that it will intuitively provide the aircrew with critical information that may specifically be required in a priority instance; for example, emergency procedures or external threat radar search/acquisition/track.  Crewmembers however, must carefully avoid becoming information managers instead of an aircrew.  One crewmember must be flying the aircraft as his primary responsibility at any given moment.

(2)   The de-cluttered glass cockpit provides aircrews with the ability to efficiently retrieve and view a tremendous amount of information through a logical user interface; succinctly interfacing with the aircraft, mission, communication, utility, and data management systems.  The glass cockpit allows the aircrew to operate the various systems with greater ease and precision resulting in a reduced traditional operation workload.  Additional flight, aircraft, and tactical information has been ported to the aviator’s flight/mission symbology, which, when coupled with the HDU, significantly reduces the need for the P* to focus inside the aircraft for most flight tasks.  With proper training, these improvements will translate into a safer and more efficient cockpit environment with increased crewmember situational awareness. The challenge to aircrew training is now focused on the ability of the operator to recall, absorb, manage, and respond to the mass of data available.  Individual training and ability will define the limits and the effectiveness of the AH-64D and ultimately will be measured through crew, team, and section operations.

(3)   The AH-64D glass cockpit design has eliminated many of the old conventions of specific front seat and back seat responsibilities.  The concept that many operator tasks are unique to one seat or the other is no longer valid for most operator functions.  In the aircraft mission profile, the only real mission difference between the front and back seat is the TADS and consequently the autonomous SAL missile.  All other flight and mission tasks can be equally or similarly achieved through the MPDs, mission grips, flight grips, or cyclic switches.  During the AH-64D design and acquisition phases, a great deal of thought was given to the question of whether or not the traditional crew station designations, CPG and PLT, were still valid.  Although the traditional distinct terms remained, the shared non-traditional capabilities between the front and back seats have now created a paradigm shift in how a commander will commonly designate an individual’s crew station assignments. The shift has changed from the mind-set of single seat designation to one of dual seat designation.  This shift, however, has not changed the necessity for specific duties related to P* and P.  

b.   AH-64D Glass Cockpit Training Considerations.  

(1)   Issues.  Glass cockpit technology is not a new idea, nor is cockpit automation.  However, the two ideas coupled to create a “super-cockpit” are a concept that has now arrived.  There are a number of practical issues concerning individual pilot and aircrew training in the glass cockpit.  

(a)   If the AH-64D ATM was based on criteria originally developed for a conventional legacy cockpit, the tasks would often be operationally irrelevant and indifferent to crewmember needs to operate the AH-64D safely and efficiently.  

(b)   Consideration must be given to the fact that aircraft and system interface operations can be easily changed with software upgrades; future ATM and AH-64D standardization challenges will be likely.  

(c)   With the tremendous amount of information available inside the glass cockpit, trainers and aircrews must be cognizant of the need to divide attention and avoid the hazards of remaining inside for long periods.  One crewmember must be the P* and devote his attention to flying the aircraft.  The P must cross monitor the P*’s performance, especially during periods of high P* workload.  Mission planning, rehearsals, and crew coordination are still essential ingredients for success and must be blended with the skillful employment of the aircraft and its systems.  Crews must brief responsibilities before flight and adhere to this briefing

(a)   The aircrew's goal.  AH-64D automation has not changed the role of the aircrew, but it has bridged most of the long-standing differences that previously existed between the two stations of its predecessor.  The aircrew's goal is to conduct all flights and missions safely and efficiently.  

(b)   Crew station functions and tasks.  Both crewmembers perform traditional functions and tasks (monitoring, planning, making decisions, communication) plus additional tasks and functions that had been previously design limited to one seat or the other.  Automation has not reduced the need for basic piloting skills and systems knowledge traditionally required of either crewmember; nor has it reduced overall training requirements.  Automation simply represents an additional tool for the aircrew, and as such, requires additional critical skills that must be gained through training.

(2)   AH-64D glass cockpit information management.  

(a)   The AH-64D has a noticeably sterile cockpit. There are not many controls and displays as in most other Army aircraft; for example, the AH-64A. The lack of controls and displays can be somewhat deceiving because there is more information available to the aircrew than any other Army helicopter.

(b)   In the AH-64D, it becomes a matter of the PLT/CPG knowing just how to best employ the aircraft in its role as a superior weapons platform.  The aircrew accomplishes this through competent accessing, coordination, and utilization of available information for enhancing their situational awareness.  This enhances combat efficiency and reduce PLT/CPG workload. It is no longer a cockpit with various panels and distinct switches from which the PLT/CPG memorizes a particular switch's location and interrelated function.

(c)   The AH-64D crew stations are comprised of multi-purpose displays with critical information embedded within a computer-like network.  A portion of the work that takes place in a crew station is like using a computer program.  The functions accessed through the MPDs are a network of paging schemes that must be committed to memory in order to easily work within the automated environment.  The PLT/CPG must be able to perform operations mentally through the paging hierarchy.  This process is simplified in the AH-64D by grouping major sections (for example, COMM, Weapons) together in an intuitive manner.  This allows a pilot to logically access the desired system, and find the information he desires to access.  This is very much like using any of the common graphical environment operating systems that are in use on many personal computers today.  And like the personal computer, individual pilots can set up their respective MPDs to fit their personal needs.  The flexibility of the MPDs in the cockpit will translate to a non-standardized MPD arrangement in many instances.  The PLT/CPG must learn how to set up and employ their particular cockpit displays in a manner that makes situational sense and allows for the greatest amount of pertinent information to be displayed at a given situation.  

c.   Automation PROS and CONS.

(1)   The glass cockpit gives crewmembers more information, more automation, and more choices in how to accomplish a given task.  This has the potentially caused the deterioration of the very safety margins designers had hoped to improve. This potential problem can ultimately be voided through the establishment and execution of effective training.

(2)   Many pilots who have flown glass cockpit aircraft have remarked that they have never been busier, even though automated cockpits are supposed to relieve workload.  More than ever before pilots face the hazard of massive information overload and as it turns out, the new cockpits realign work more than relieve it.

(3)   Studies of the glass cockpit environment. With the experience of the variety of veteran glass cockpit aircraft already in service, there is no doubt that such advanced automation has made and will continue to make operations safer and more efficient.  However, as with any new technology the introduction of automation has raised certain issues particularly in relation to design, operation, and training.  Many studies were conducted throughout the 1980s to develop guidelines and principles for designing, operating, and training for cockpit automation.  The human/machine interface problem has been extensively studied by NASA and the Air Transport Association.  During these studies, neither organization collaborated with the other.  Each conducted their research independently, which makes their similar findings remarkable.  The common findings relating to the AH-64D include the following.

(a)   Automation reduces the workload during low activity phases of flight leading to complacency, lack of vigilance, and boredom in crewmembers.  In addition, it is more difficult for the crewmember to monitor the work of the other crewmember.

(b)   Automation increases the workload during high activity phases of flight.  The crew is swamped with data but can’t absorb it fast enough for it to be usable.

(c)   Automated flight cockpits can produce a redistribution of authority from the older pilot to the younger.  This is unintended, and is a product of an apparent greater proficiency of some younger pilots in computer literacy.

(d)   Automation can induce a breakdown in the traditional role of the crewmembers.  The crew tends to help each other with programming duties when workload increases causing a clear demarcation of duties to dissolve.  This seems to be a computer-induced behavior, since no similar situation is observed in traditional aircraft.  

(e)   There is a potential for substantially increased heads-down time. The P not on the controls becomes a program operator or systems manager.

(f)   Crews experience difficulty in detecting system errors and are reluctant to take over a malfunctioning automated system. There is also increased difficulty in automation failure recovery.

(g)   Many pilots are reluctant to give way to technology and it's only when mandated by existing conditions that they actually allow the automated systems to do its job.

5-11.   CREW COORDINATION ELEMENTS

Broadly defined, aircrew coordination is the interaction between crewmembers necessary for the safe, efficient, and effective performance of tasks.  The essential elements of crew coordination are described below.

a.   Communicate positively.  Good cockpit teamwork requires positive communication among crewmembers.  Communication is positive when the sender directs, announces, requests, or offers information; the receiver acknowledges the information; the sender confirms the information, based on the receiver's acknowledgment or action.

b.   Direct assistance.  A crewmember will direct assistance when he cannot maintain aircraft control, position, or clearance. He will also direct assistance when he cannot operate or troubleshoot aircraft systems without help from the other crewmembers.

c.   Announce actions.  To ensure effective and well-coordinated actions in the aircraft, all crewmembers must be aware of the expected movements and unexpected individual actions.  Each crewmember will announce any actions that affect the actions of the other crewmembers.

d.   Offer assistance.  A crewmember will provide assistance or information that has been requested.  He also will offer assistance when he sees that another crewmember needs help.

e.   Acknowledge actions.  Communications in the aircraft must include supportive feedback to ensure that crewmembers correctly understand announcements or directives.

f.   Be explicit.  Crewmembers should use clear terms and phrases and positively acknowledge critical information.  They must avoid using terms that have multiple meanings, such as "Right," "Back up," or "I have it." Crewmembers must also avoid using indefinite modifiers such as, "Do you see that tree?" or "You are coming in a little fast."

g.   Provide aircraft control and obstacle advisories.  Although the P* is responsible for aircraft control, the other crewmembers may need to provide aircraft control information regarding airspeed, altitude, or obstacle avoidance.

h.   Coordinate action sequence and timing.  Proper sequencing and timing ensure that the actions of one crewmember mesh with the actions of the other crewmembers.

CREW COORDINATION BASIC QUALITIES

The crew coordination elements are further broken down into a set of 13 basic qualities.  Each basic quality is defined in terms of observable behaviors.  The paragraphs below summarize these basic qualities.

i.   Flight team leadership and crew climate are established and maintained.  This quality addresses the relationships among the crew and the overall climate of the flight deck.  Aircrews are teams with a designated leader and clear lines of authority and responsibility.  The PC sets the tone for the crew and maintains the working environment.  Effective leaders use their authority but do not operate without the participation of other crewmembers.  When crewmembers disagree on a course of action, they must be effective in resolving the disagreement.  Specific goals include the following:

(1)   The PC actively establishes an open climate where crewmembers freely talk and ask questions.

(2)   Crewmembers value each other for their expertise and judgment.  They do not allow differences in rank and experience to influence their willingness to speak up.

(3)   Alternative viewpoints are a normal and occasional part of crew interaction.  Crewmembers handle disagreements in a professional manner, avoiding personal attacks or defensive posturing.

(4)   The PC actively monitors the attitudes of crewmembers and offers feedback when necessary.  Each crewmember displays the proper concern for balancing safety with mission accomplishment.

j.   Pre-mission planning and rehearsal are accomplished.  Pre-mission planning includes all preparatory tasks associated with planning the mission.  These tasks include planning for VFR, IFR, and terrain flight.  They also include assigning crewmember responsibilities and conducting all required briefings and brief-backs.  Pre-mission rehearsal involves the crew's collectively visualizing and discussing expected and potential unexpected events for the entire mission.  Through this process, all crewmembers think through contingencies and actions for difficult segments or unusual events associated with the mission and develop strategies to cope with contingencies.  Specific goals include the following:

(1)   The PC ensures that all actions, duties, and mission responsibilities are partitioned and clearly assigned to specific crewmembers.  Each crewmember actively participates in the mission planning process to ensure a common understanding of mission intent and operational sequence.  The PC prioritizes planning activities so that critical items are addressed within the available planning time.

(2)   The crew identifies alternate courses of action in anticipation of potential changes in METT-T and is fully prepared to implement contingency plans as necessary.  Crewmembers mentally rehearse the entire mission by visualizing and discussing potential problems, contingencies, and responsibilities.

(3)   The PC ensures that crewmembers take advantage of periods of low workload to rehearse upcoming flight segments.  Crewmembers continuously review remaining flight segments to identify required adjustments.  Their planning is consistently ahead of critical lead times.

k.   Appropriate decision-making techniques are applied.  Decision making is the act of rendering a solution to a problem and defining a plan of action.  It must involve risk assessment.  The quality of decision making and problem solving throughout the planning and execution phases of the mission depends on the information available, time constraints, and level of involvement and information exchange among crewmembers.  The crew's ability to apply appropriate decision-making techniques based on these criteria has a major impact on the choice and quality of their resultant actions.  Although the entire crew should be involved in the decision-making and problem-solving process, the PC is the key decision maker.  Specific goals include the following:

(1)   Under high-time stress, crewmembers rely on a pattern-recognition decision process to produce timely responses.  They minimize deliberation consistent with the available decision time.  Crewmembers focus on the most critical factors influencing their choice of responses.  They efficiently prioritize their specific information needs within the available decision time.

(2)   Under moderate- to low-time stress, crewmembers rely on an analytical decision process to produce high-quality decisions.  They encourage deliberation when time permits.  To arrive at the most unbiased decision possible, crewmembers consider all important factors influencing their choice of action.  They consistently seek all available information relative to the factors being considered.

l.   Actions are prioritized and workload is equitably distributed.  This quality addresses the effectiveness of time and workload management.  It assesses the extent to which the crew, as a team, avoids distractions from essential activities, distributes and manages workload, and avoids individual task overload.  Specific goals include the following.

(1)   Crewmembers are always able to identify and prioritize competing mission tasks.  They never ignore flight safety and other high-priority tasks.  They appropriately delay low-priority tasks until those tasks do not compete with more critical tasks.  Crewmembers consistently avoid nonessential distractions so that these distractions do not impact on task performance.

(2)   The PC actively manages the distribution of mission tasks to prevent the overloading of any crewmember, especially during critical phases of flight.  Crewmembers watch for workload buildup on others and react quickly to adjust the distribution of task responsibilities.

m.   Unexpected events are managed effectively.  This quality addresses the crew's performance under unusual circumstances that may involve high levels of stress.  Both the technical and managerial aspects of coping with the situation are important.  Specific goals include the following.

(1)   Crew actions reflect extensive rehearsal of emergency procedures in prior training and pre-mission planning and rehearsal.  Crewmembers coordinate their actions and exchange information with minimal verbal direction from the PC.  They respond to the unexpected event in a composed, professional manner.

(2)   Each crewmember appropriately or voluntarily adjusts individual workload and task priorities with minimal verbal direction from the PC.  The PC ensures that each crewmember is used effectively when responding to the emergency and that the workload is efficiently distributed.

n.   Statements and directives are clear, timely, relevant, complete, and verified.  This quality refers to the completeness, timeliness, and quality of information transfer.  It includes the crew's use of standard terminology and feedback techniques to verify information transfer.  Emphasis is on the quality of instructions and statements associated with navigation, obstacle clearance, and instrument readouts.  Specific goals include the following.

(1)   Crewmembers consistently make the required call-outs.  Their statements and directives are always timely.

(2)   Crewmembers use standard terminology in all communications.  Their statements and directives are clear and concise.

(3)   Crewmembers actively seek feedback when they do not receive acknowledgment from another crewmember.  They always acknowledge understanding of intent and request clarification when necessary.

o.   Mission situational awareness is maintained.  This quality considers the extent to which crewmembers keep each other informed about the status of the aircraft and the mission.  Information reporting helps the aircrew maintain a high level of situational awareness.  The information reported includes aircraft position and orientation, equipment and personnel status, environmental and battlefield conditions, and changes to mission objectives.  Awareness of the situation by the entire crew is essential to safe flight and effective crew performance.  Specific goals include the following.

(1)   Crewmembers routinely update each other and highlight and acknowledge changes.  They take personal responsibility for scanning the entire flight environment, considering their assigned workload and areas of scanning.

(2)   Crewmembers actively discuss conditions and situations that can compromise situational awareness.  These include, but are not limited to, stress, boredom, fatigue, and anger.

p.   Decisions and actions are communicated and acknowledged.  This quality addresses the extent to which crewmembers are kept informed of decisions made and actions taken by another crewmember.  Crewmembers should respond verbally or by appropriately adjusting their behaviors, actions, or control inputs to clearly indicate that they understand when a decision has been made and what it is.  Failure to do so may confuse crews and lead to uncoordinated operations.  Specific goals include the following.

(1)   Crewmembers announce decisions and actions, stating their rationale and intentions as time permits.  The P verbally coordinates the transfer of or inputs to controls before action.

(2)   Crewmembers always acknowledge announced decisions or actions and provide feedback on how these decisions or actions will affect other crew tasks.  If necessary, they promptly request clarification of decisions or actions.

q.   Supporting information and actions are sought from the crew.  This quality addresses the extent to which supporting information and actions are sought from the crew by another crewmember, usually the PC.  Crewmembers should feel free to raise questions during the flight regarding plans, revisions to plans, actions to be taken, and the status of key mission information.  Specific goals include the following.

(1)   The PC encourages crewmembers to raise issues or offer information about safety or the mission.  Crewmembers anticipate impending decisions and actions and offer information as appropriate.

(2)   Crewmembers always request assistance from others before they become overloaded with tasks or before they must divert their attention from a critical task.

r.   Crewmember actions are mutually cross-monitored.  This quality addresses the extent to which a crew uses cross-monitoring as a mechanism for breaking error chains that lead to accidents or degraded mission performance.  Crewmembers must be capable of detecting each other's errors.  Such redundancy is particularly important when crews are tired or overly focused on critical task elements and thus more prone to make errors.  Specific goals include the following.

(1)   Crewmembers acknowledge that crew error is a common occurrence and the active involvement of the entire crew is required to detect and break the error chains that lead to accidents.  They constantly watch for crew errors affecting flight safety or mission performance.  They monitor their own performance as well as that of others.  When they note an error, they quickly and professionally inform and assist the crewmember committing the error.

(2)   The crew thoroughly discusses the two-challenge rule before executing the mission.  When required, they effectively implement the two-challenge rule with minimal compromise to flight safety.

The two-challenge rule allows one crewmember to automatically assume the duties of another crewmember who fails to respond to two consecutive challenges.  For example, the P* becomes fixated, confused, task overloaded, or otherwise allows the aircraft to enter an unsafe position or attitude.  The P first asks the P* if he is aware of the aircraft position or attitude.  If the P* does not acknowledge this challenge, the P issues a second challenge.  If the P* fails to acknowledge the second challenge, the P assumes control of the aircraft.

s.   Supporting information and actions are offered by the crew.  This quality addresses the extent to which crewmembers anticipate and offer supporting information and actions to the decision maker--usually the PC--when apparently a decision must be made or an action taken.  Specific goals include the following.

(1)   Crewmembers anticipate the need to provide information or warnings to the PC or P* during critical phases of the flight.  They provide the required information and warnings in a timely manner.

(2)   Crewmembers anticipate the need to assist the PC or P* during critical phases of flight.  They provide the required assistance when needed.

t.   Advocacy and assertion are practiced.  This quality concerns the extent to which crewmembers are proactive in advocating a course of action they consider best, even when others may disagree.  Specific goals include the following.

(1)   While maintaining a professional atmosphere, crewmembers state the rationale for their recommended plans and courses of action when time permits.  They request feedback to make sure others have correctly understood their statements or rationale.  Time permitting, other crewmembers practice good listening habits; they wait for the rationale before commenting on the recommended plans or courses of action.

(2)   The PC actively promotes objectivity in the cockpit by encouraging other crewmembers to speak up despite their rank or experience.  Junior crewmembers do not hesitate to speak up when they disagree with senior members; they understand that more experienced aviators can sometimes commit errors or lose situational awareness.  Every member of the crew displays a sense of responsibility for adhering to flight regulations, operating procedures, and safety standards.

u.   Crew-level after-action reviews are conducted.  This quality addresses the extent to which crewmembers review and critique their actions during or after a mission segment, during periods of low workload, or during the mission debriefing.  Specific goals include the following:

(1)   The crew critiques major decisions and actions.  They identify options and factors that should have been discussed and outline ways to improve crew performance in future missions.

(2)   The critique of crew decisions and actions is professional.  "Finger pointing" is avoided; the emphasis is on education and improvement of crew performance.

5-12.   CREW COORDINATION OBJECTIVES

The crew coordination elements and basic qualities are measured to determine if the objectives of the crew coordination program have been met.  The objectives of the program have been defined by five crew coordination objectives.  The five objectives are as follows.

a.   Establish and maintain team relationships.  Establish a positive working relationship that allows the crew to communicate openly and freely and to operate in a concerted manner.

b.   Mission planning and rehearsal.  Explore, in concert, all aspects of the assigned mission and analyze each segment for potential difficulties and possible reactions in terms of the commander's intent.

c.   Establish and maintain workloads.  Manage and execute the mission workload in an effective and efficient manner with the redistribution of task responsibilities as the mission situation changes.

d.   Exchange mission information.  Establish intra-crew communications using effective patterns and techniques that allow for the flow of essential data between crewmembers.

e.   Cross-monitor performance.  Cross-monitor each other's actions and decisions to reduce the likelihood of errors impacting mission performance and safety.

5-13.   STANDARD CREW TERMINOLOGY

To enhance communication and crew coordination, crews should use words or phrases that are understood by all participants.  They must use clear, concise terms that can be easily understood and complied with in an environment full of distractions.  Multiple terms with the same meaning should be avoided.  DOD FLIP contains standard terminology for radio communications.  Operator's manuals contain standard terminology for items of equipment.  Figure 6-1 is a list of other standard words and phrases that crewmembers should use.

Air target - FCR detected fast mover (flyer) or helicopter.

Bandit - an identified enemy aircraft. 

Bogey - an unidentified aircraft assumed to be enemy.

Braking - announcement made by the crewmember who intends to apply brake pressure.

Break -  immediate action command to perform a maneuver to   deviate from the present ground track; will be followed by "right," "left."

Call out - command by the P* for a specified procedure to be read from the checklist by another crewmember.

Cease fire - command to stop firing but continue to track.

Check mail - directive to check for IDM messages.

Clear - no obstacle present to impede aircraft movement along the intended ground track. Will be preceded by the word "nose," "tail," or "aircraft" and followed by a direction; for example, "right" or "slide left." Also indicates that ground personnel are clear to approach the aircraft.

Come up/down - command to change altitude up or down.

Constraints – alert from CPT to PLT.  Informs the PLT that the CPG is ready to launch missile and is only waiting on PLT to place aircraft in pre-launch constraints.

Correct - confirms a statement as being accurate or right. Do not use the word "right" to indicate correct.

Drifting - an alert of the unannounced movement of the aircraft; will be followed by direction.

Egress - immediate action command to get out of the aircraft.

Execute - initiate an action.

Expect - anticipate further instructions or guidance.

Fire light - announcement of illumination of the master fire warning light.

Firing - announcement that a specific weapon is to be fired.

Go plain/red - command to discontinue secure operations.

Go secure/green - command to activate secure operations.

Got mail - confirmation of receipt of IDM message.

Hold - command to maintain present position.

I have the controls - used as a command or announcement by the crewmember assuming control of the flight controls.

Inside - primary focus of attention is inside the aircraft.

In sight - preceded by the word "traffic," "target, " "obstacle," or descriptive term. Used to confirm the traffic, target, or obstacle is positively seen or identified.

Jettison - command for emergency release of an external load or stores; when followed by "canopy," indicates the requirement to activate emergency canopy removal system.

Laser Threat – alert announcement following the audio and symbolic cues of the laser signal detection set (AN/AVR-2A[V]1).

Maintain - command to keep or continue the same.

Mask - command to conceal aircraft.

Match and shoot – alert from CPG to PLT.  The PLT can align rocket steering cursor and LOS reticle and then launch rockets.

Move forward/backward - command to hover the aircraft forward or backward; followed by distance.  Also used to announce intended forward or backward movement.

No Joy – negative response to target, or object hand-over from other crewmember. The target or object is not in sight or identified.

Outside - the primary focus is outside the aircraft.

Put me up - command to place the P*'s radio transmit selector switch to a designated position or to place a frequency in a specific radio.

Report - command to notify.

RFI target - alert to a target detected by the (AN/APR-48A[V])Radar Frequency Interferometer (RFI).

Right - used to indicate a direction only, not to be used in place of "correct."

Slide left/right - command to hover the aircraft left or right; will be followed by distance. Also used to announce intended left or right movement.

Slow down - command to decrease ground speed.

Figure 6-l.  Examples of standard words and phrases

Speed up - command to increase ground speed.

Stop - command to go no further; halt present action

Strobe - indicates that the AN/APR-39 has detected a radar threat; will be followed by a clock position.

Tally – positive response to target, or object hand-off from other crewmember.

Target - an alert that a ground target has been spotted.  When preceded by “Gunner” or “Pilot” indicates that named station should accept a target hand-over.

Traffic - refers to any friendly aircraft that presents a collision hazard; will be followed by a clock position, distance, and reference to altitude.

Turn - command to deviate from the current heading; will be followed by the word "right" or "left" and a specific heading or rally term.

Unmask - command to position the aircraft above terrain features.

Up on - indicates the radio selected; will be followed by the position number on the ICS panel; for example, "Up on 3."

Weapons hot/cold/off - indicates weapon switches are in the ARMED, SAFE, or OFF position.

You have the controls - used as a command or announcement by the RCM relinquishing the flight controls.
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