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COMMONLY ASKED QUESTIONS.
1.
REGULATIONS AND PUBLICATIONS:
a.
ATP REQUIREMENTS (AR 95-1 Page 11, Para. 4-5, 4-7):

(1).
The Aircrew Training Program standardizes training and evaluation to ensure combat readiness.

(2).
Outlines mandatory hours, tasks, and iterations identified in the ATM, SFTS requirements, RL progression, and APART.

(3).
The APART is a part of the ATP given to each RL1 aviator.

(4).
The APART consists of written exams and hands-on performance tests as described in chapter 8 of the ATM.

A.
Written Examination is the Operators Manual test.

B.
Hands on Test:

1.
Standardization Flight Evaluation.

2.
Instrument Flight Evaluation.

3.
Maintenance Test Pilot Evaluation.

(5).
COMMANDERS BASE TASK LIST:

A.
FLIGHT ACTIVITY CATEGORIES (TC 1-216, Page 5-1):

1.
Aviators may be designated FAC 1 or 2 and the flying hour minimums vary accordingly.

B.
BASE TASK LIST, CONTINUATION TRAINING (TC 1-216 Para. 5-1):

1. FAC 1 Aviator  - 45 flight hours semiannually.

2.  FAC 2 Aviator - 33 flight hours semiannually.

3.
Annually, one iteration of all base tasks as indicated in figure 5-1 of TC 1-216, Page 5-3.

4.
Any iteration of mission tasks listed in figure 5-2 as determined by the commander.

5.
Four iterations annually of the MTF tasks listed in figure 5-3.  ME’s must perform at least two iterations while occupying a crew station.

b.
SOP REQUIREMENTS:
(1).
VHIRP (ATM, Task 1083, Page 6-88):

A.
Level the wings.

B.
Maintain heading, turn only to avoid known obstacles.

C.
Adjust torque to climb power.

D.
Adjust airspeed to climb airspeed.

E.
Complete the procedure per local regulations and policies.

(2).
VHIRP at Fort Wainwright, Alaska ():

(3).
VHIRP W/ LOST COMMO at Fort Wainwright, Alaska ():

(4).
VHIRP FORMATION FLIGHTS ():

(5).
FLIGHT PROCEDURES WITHIN Fort Wainwright CZ ():

A.
WEATHER REQUIREMENTS at Fort Wainwright, Alaska ():

1.
DAY
-

Ceiling

300 feet.

Visibility:
     ½ mile.

2.
NIGHT
-
Ceiling:

500 feet.

Visibility:

   1 mile.

c.
DOD FLIPS AND MAPS:

(1).
EET on DD Form 175, FLIGHT PLANS (GP, Page 4-8):

A.
IFR Flights:  The time from takeoff or departure from a terminal or special use airspace enroute delay location to the last fix shown in the route of flight exclusive of planned enroute delays.

B.
VFR Flights:  The time from takeoff to a position over the destination airport, including known or preplanned enroute delays.

(2).
NOTAMS ():

d.
VFR MINIMUMS AND PROCEDURES (AR 95-1, Para. 5-2):

(1).
Destination weather must be forecast to be equal to or greater than VFR minimums at ETA through 1 hour after ETA.

A.
Aviators may file flight plans to a destination when weather conditions are forecast to be equal to or greater than known special VFR minima for that control zone at ETA through 1 hour after ETA.

(2).
When there are intermittent weather conditions, predominant weather will apply.

(3).
SVFR MINIMUMS at Fort Wainwright, Alaska ():

A.
DAY

-
Ceiling:

300 feet.

Visibility:

  ½ mile.

B.
NIGHT
-
Ceiling:

500 feet.

Visibility:


1 mile.

(4).
AIRSPACE DEFINITIONS:
A.
(FAR 91.155) Helicopter:  When the visibility is less than 1 mile during day hours or less than 3 miles during night hours, a helicopter may be operated clear of clouds if operated at a speed that allows the pilot adequate opportunity to see any air traffic or obstruction in time to avoid a collision. (Operations less than 1200 feet AGL)

B.
CLASS A AIRSPACE (AIM, Page 3-2-2):

1.
Generally from 18,000 feet MSL up to FL600.

2.
Requires ATC clearance for IFR operations, no VFR allowed.

C.
CLASS B AIRSPACE (AIM, Page 3-2-2):

1.
Generally that airspace from the surface to 10,000 feet MSL surrounding the nations busiest airports in terms of IFR operations or passenger enplanements.

2.
Regardless of the weather conditions, an ATC clearance is required prior to operating within Class B airspace.

3.
IFR and VFR operations permitted.

4.
VFR weather minima (AIM, Page 3-1-2):

a.
Visibility:





3 statute miles.

b.
Distance from clouds:
Clear of clouds.

5.
Required Equipment:

a.
VOR

b.
Transponder

D.
CLASS C AIRSPACE (AIM, Page 3-2-3):

1.
Generally that airspace from the surface to 4,000 feet above the airport elevation (charted in MSL) surrounding those airports that have an operational control tower, are serviced by a radar approach control, and that have a certain number of IFR operations or passenger enplanements.

2.
AREA USUALLY COVERED:

a.
5 NM Ring: Surface to 4,000 feet above airport elevation.

b.
10 NM Ring: 1,200 to 4000 feet above airport elevation.

c.
20 NM Ring: Altitudes based on radar/radio coverage.

3.
Requires ATC clearance for IFR operations.

4.
Requires radio contact for VFR operations.

a.
If the controller responds to a radio call with (aircraft callsign) STANDBY, radio communications have been established and the pilot can enter Class C airspace.

5.
VFR weather minima:

a.
Weather Requirements (Standard VFR):

1.
Visibility:







3 statute miles.

2.
Distance from clouds:     
 500 feet below

1000 feet above

2000 feet horizontal

6.
Required Equipment:

a.
Transponder

E.
CLASS D AIRSPACE (AIM, Page 3-2-7):

1.
Generally that airspace from the surface to 2,500 feet above the airport elevation (charted in MSL) surrounding those airports having an operational control tower.

2.
Requires ATC clearance for IFR operations.

3.
Requires radio contact for VFR operations.

a.
If the controller responds to a radio call with (aircraft callsign) STANDBY, radio communications have been established and the pilot can enter Class D airspace.

b.
Weather Requirements:

1.
Visibility:






   3 statute miles.

2.
Distance from clouds:

 500 feet below

1000 feet above

2000 feet horizontal

4.
When the tower is closed the airspace becomes Class E.

F.
CLASS E AIRSPACE (AIM, Page 3-2-7):

Generally if the airspace is not Class A, B, C, or D airspace AND IS controlled airspace, it is Class E airspace.

Extends upwards from the surface or designated altitude to the overlying or adjacent controlled airspace or 18,000 feet MSL.

ATC clearance required for IFR operations.

1. No ATC clearance or radio contact requirements for VFR.

VFR weather minima (Standard VFR) (below 10,000 feet MSL):

a.
Visibility:







3 statute miles

b.
Distance from clouds:

 500 feet below

1000 feet above

2000 feet horizontal

6.
VFR weather minima (above 10,000 feet MSL)

a.
Visibility:







5 statute miles

b.
Distance from clouds:

1000 feet below

1000 feet above

 1 statute mile horizontal

H.
CLASS G AIRSPACE (AIM, Page 3-2-7):

1.
IFR and VFR operations permitted.

2.
No clearance or radio contact requirements.

3.
VFR weather minima (less than 1,200 feet AGL)

(Helicopters only, AR 95-1, FAR 91.155(b)):

a.
DAY:

1.
Visibility:





½ mile (Army Rule)

2.
Distance from clouds:
Clear of Clouds

b.
Night:

1.
Visibility increases to 1 mile. (Army Rule)

4.
VFR weather minima (above 1,200 feet AGL but less than 10,000):

a.
DAY:

1.
Visibility:






    1 statute mile

2.
Distance from clouds:

 500 feet below

1000 feet above

2000 feet horizontal

b.
NIGHT:

1.
Visibility:







3 statute miles

2.
Distance from clouds:

 500 feet below

1000 feet above

2000 feet horizontal

5.
VFR weather minima (above 1,200 AGL and above 10,000 MSL):

a.
Visibility:








5 statute miles

b.
Distance from clouds:


1000 feet below

 1000 feet above

 1 statute mile horizontal

Summary of weather minima:

(5).
Reserved

(6).
Reserved

(7).
Reserved

(8).
VFR FUEL REQUIREMENTS (AR 95-1, Para. 5-2):

A.
At takeoff, aircraft must have enough fuel to reach the destination and alternate, if required, with a planned reserve of 20 minutes at cruise.

(9).
OVER THE TOP FLIGHTS: (AR 95-1, Para. 5-4)

A.
Aircraft will not be flown above a cloud or fog layer under VFR                  for more than 30 minutes unless:

1. The aircraft is equipped for IMC flight per table 5-2 and not restricted from IMC flight.

2. All instrument flight rules and requirements can be met for the remaining flight.

(10).
VFR POSITION REPORTS (AR 95-1, Para. 5-4):

A. Aviators will monitor appropriate frequencies and make position reports as required.

(11).
PREFLIGHT PLANNING (AR 95-1, Para. 5-2):

A.
Pilots will obtain departure, enroute, destination, and alternate, if used, weather information before takeoff.

B.
The following weather requirements apply:

1.
Aircraft will not be flown into known or forecast severe icing conditions.  If flight is to be made into known or forecast moderate icing conditions the aircraft must be equipped with adequate deicing or anti-icing equipment.

2.
(-10, Para. 8-86, Page 8-18):  The helicopter is equipped with pitot tube, AFCS yaw port heating, and windshield anti-icing systems to enable safe flight in light icing conditions.

a.
Light icing conditions:

1.
(AIM, Para 7-20, Page 7-1-25):  The rate of accumulation may create a problem if flight is prolonged in this environment (over 1 hour).  Occasional use of deicing / anti-icing equipment removes / prevents accumulation.  It does not present a problem if the deicing / anti-icing equipment is used. 

2.
Rime ice:  Rough, milky, opaque ice formed by the instantaneous freezing of small super-cooled water droplets.

3.
Clear ice:  A glossy, clear, or translucent ice formed by the relatively slow freezing of large super-cooled water droplets.

Aircraft will not be intentionally flown into known or forecast extreme turbulence or into known severe turbulence.  Aircraft will not be intentionally flown into forecast severe turbulence unless MACOM commanders have established clearance procedures and:

a.
Weather information is based on area forecasts.

b.
Flights will be made in areas where encountering severe turbulence is unlikely.

c.
Flights are for essential training or essential missions only.

d.
Flight approval authorities are specified.

1.
The approval authority is?

e.
Flights are terminated or depart turbulence if severe turbulence is encountered.

4.
Aircraft will not be intentionally flown into thunderstorms.

(12).
LOCAL FLIGHT PLANS:

(13).
VFR MINIMUM SAFE ALTITUDES (AR 95-1, Page 17; FAR 91.79):

A.
Anywhere: An altitude allowing, if a power unit fails, an emergency landing without undue hazard to persons or property on the surface.

B.
Over congested areas: An altitude of 1000 feet above the highest obstacle within a radius of 2000 feet.

C.
Over other than congested areas:  An altitude of 500 feet above the surface except over open water or sparsely populated areas.  In that case the aircraft may not be operated closer than 500 feet to any person, vessel, vehicle, or structure.

D.
Helicopters:  May be operated less than B and C above if the operation is conducted without hazard to persons or property on the surface.

(14).
OXYGEN REQUIREMENTS (AR 95-1, Para. 3-9):

A.
Unpressurized aircraft above 10,000 feet:

1.
Aircrews:  Flights for more than 1 hour.

B.
Unpressurized aircraft above 12,000 feet:

1.
Aircrews:  Flights for more than 30 minutes.

C.
Unpressurized aircraft above 14,000 feet:

1.
Aircrews and all occupants:  At all times.

(15).
CURRENCY REQUIREMENTS (AR 95-1, Para. 4-2):

A.
If 60 days have elapsed since the last flight as pilot or pilot in command in the aircraft mission, type, design, and series to be flown, the aviator will be administered a proficiency flight evaluation per the ATM.

(16).
FLIGHT RESTRICTIONS DUE TO EXOGENOUS FACTORS (AR 40-8, Page 2):

A.
Alcohol:  12 hours after last drink and until no residual effects remain.

1.
(AR 95-1, Para. 3-4 c) Consumption of alcoholic beverages is prohibited on Army aircraft.  No person under the influence of intoxicants or narcotics will travel in Army aircraft except in an emergency, as a patient, at the discretion of the PIC in exceptional circumstances when no compromise of safety is anticipated.

B.
Antihistamines/Barbiturates:  24 hours or after any sequeluae, whichever is longer.

C.
Tranquilizers:  4 weeks after discontinued.

D.
Immunizations:  12 hours after taken.

E.
Blood Donations:  72 hours after donations of 200 CC or more.

F.
Altitude chambers:  12 hours afterward.

G.
Scuba diving:  24 hours afterward.

H.
Vision:  20/20 vision required, correctable with glasses.  Glasses must be worn while flying; contact lenses are not permitted to be worn while flying.

e.
IFR MINIMUMS AND PROCEDURES:

(1).
LOST COMMO PROCEDURES: (FIH, Page. A-6):

A.
Set transponder to mode 3/A, Code 7600.

B.
Monitor Guard and Navaid frequencies.

C.
If VMC, remain VMC and land as soon as practicable, notify ATC.

D.
If IMC proceed as follows:

1.
ROUTE (In order of precedence):

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

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

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

d.
Or in the absence of the above, by the route filed in the flight plan.

2.
ALTITUDE (At the highest of the following for the route segment being flown):

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

b.
The minimum IFR altitude;

c.
The altitude ATC has advised may be expected.

3.
WHEN TO LEAVE THE CLEARANCE LIMIT:

a.
When the clearance limit is an initial approach fix (IAF):

1.
Commence the approach as close as possible to the expect further clearance time (EFC) if one has been received.

2
If the EFC time has not been received then commence approach as close as possible to the estimated time of arrival (ETA) as calculated from the estimated time enroute (EET) as filed or amended with ATC.  (Hold until its time to shoot the approach at the IAF).

b.
If the clearance limit is not an initial approach fix (IAF) leave the clearance limit at the Expect Further Clearance time if one has been received.  If one has not been received leave the clearance limit upon arrival and proceed to the initial approach fix (IAF).  Commence approach as close as possible to the estimated time of arrival (ETA) as calculated from the estimated time enroute (EET).

4.
DURING RADAR APPROACHES:

a.
Initiate lost commo if no transmissions are received for:

1.
One minute while being vectored to final,

2.
15 seconds while on an ASR approach,

3.
5 seconds while on a PAR approach.

b.
Attempt contact on alternate frequencies, guard, tower, etc.

c.
If unable to reestablish commo or unable to maintain VMC proceed with a published approach procedure or previously coordinated instructions.

d.
Set appropriate transponder code (Mode 3/a, code 7600).

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

(2).
IFR FUEL REQUIREMENTS (AR 95-1, Para. 5-2):

A.
At takeoff, aircraft must have enough fuel to reach the destination and alternate, if required, and have a planned reserve of 30 minutes at cruise.

(3).
IFR POSITION REPORTS (AIM, Page 5-3-2; IFR SUPPLEMENT back cover):

A.
Identification.

B.
Position

Note:

1.
For VOR:  first reversal of TO/FM flag is the time of crossing.

2.
For ADF:  time of crossing is complete reversal of needle.

3.
For Marker Beacons:  time of crossing is average of when signal is first heard then lost).

C.
Time as calculated from B above.

D.
Altitude/Flight level.

E.
Type of flight plan (Not required in reports made direct to ARTCC).

F.
Next reporting point and ETA.

G.
Name only of next reporting point.

H.
Remarks.

(4).
REPORTING POINT REQUIREMENTS:

A.
(AIM, Page 5-3-2):  FAR’s require pilots to maintain a listening watch on the appropriate frequency and, unless operating under Radar Contact, to furnish position reports passing certain points.  The designated compulsory reporting point symbol is a solid triangle and the “on request” reporting point symbol is the open triangle.  Reports passing an “on request” reporting point are only necessary when requested by ATC.

B.
(AIM, Page Glossary D-2) Direct:  Straight line between two navigational aids, fixes, points, or any combination thereof.  When used by pilots in describing off-airway routes, points defining direct route segments become compulsory reporting points unless the aircraft is under radar contact.

(5).
ATC FREQUENCY CHANGE PROCEDURES (AIM, Page 5-3-1):

A.
Establishing contact:

1.
When a position report will be made:

a.
(Name) Center, Aircraft identification, Position.

b.
After Center “Rogers” the transmission, proceed with report.

Note:  A position report is required when changing frequencies over a compulsory reporting point (Non-radar environment).

2.
When no position report will be made:

(Name) Center,

Aircraft identification,

Position,

Estimating (reporting point and time)

At (altitude)(climbing or descending) To Maintain (altitude).

Note:  A position report is not required when changing frequencies and not over a compulsory reporting point.  (Non-radar environment).

3.
Examples to use when operating in a radar environment and no position report is required (No ATC instructions to report):

a.
(Name) Center,

Aircraft identification,

Level (altitude),

Heading (exact).

Note:
The above example can be used when changing frequencies enroute, under Radar control, and no course changes are issued when told to “…Contact (Center Name) on (Freq).

b.
(Name) Center,

Aircraft identification,

Leaving (altitude),

Climbing to (altitude)

Proceeding to (Name) VOR via the (VOR name) (number) Radial.

Note:
The above example can be used when given altitude/course changes and the aircraft is told to contact the next facility.

c.
(Name) Center,

Aircraft identification,

Leaving (altitude),

Descending to (altitude),

Direct (name) VOR./ADF.

Note:
The above example can be used when crossing Radar sectors and controller issues altitude/course changes and hands the aircraft off to the next sector controller.

(6).
IFR CLEARANCE READBACK PROCEDURES:

A.
(GP, Para. 5-17)
Pilots of airborne aircraft should read back those parts of ATC clearances and instructions containing altitude assignments or vectors.

B.
(GP, Para. 5-17)
There is no requirement for pilots to read back ATC clearances.  However, pilots should clarify any portion of clearance that is not completely understood.  In addition, controllers may request pilots to read back any clearance.

(7).
(AR 95-1, Para. 5-2)
Weather briefings will be void 1 hour and 30 minutes from the time the forecast was received provided the aircraft to which it applies has not departed.  Weather Forecasts may be extended by the Pilot in Command after coordination with the weather facility.

(8).
ALTERNATE AIRFIELD PLANNING (AR 95-1, Para. 5-2):

A.
An alternate airfield is required when filing IFR to a destination under any of the following conditions:

1.
Radar is required to execute the approach.

2.
The instrument approach navigational aids are unmonitored.

3.
The predominant weather at destination is forecast at ETA through 1 hour after ETA to be less than:

a.
Ceiling:  400 feet above the weather planning minimum.

b.
Visibility:  1 mile greater than the planning minimum.

NOTE: (AR 95-1, Page 10) Aviators flying helicopters may reduce destination and alternate visibility minimums by 50 percent but not less than ¼ mile or metric equivalent.  Reduction of copter only approach visibility minimums is not authorized.

Then add the 1 mile to the reduced visibility minimum to see if an alternate will be required.

B.
An alternate is not required if descent from enroute minimum altitude for IFR operation, approach, and landing can be made in VFR conditions.

(9).
ALTERNATE AIRFIELD SELECTION (AR 95-1, Para. 5-2):

A.
An airfield may be selected as an alternate when the worst weather condition for that airfield is forecast at ETA through 1 hour after ETA to be equal to or greater than:

1.
Ceiling:  400 feet above the weather planning minimum.

2.
Visibility:  1 mile greater than the weather planning minimum.

OR

3.
VFR minimums exist and descent from enroute minimum altitude for IFR operation can be made in VFR conditions.

B.
(AR 95-1, Para. 5-2) AN AIRFIELD WILL NOT BE SELECTED AS AN ALTERNATE (except if VFR conditions exist at ETA through 1 hour after ETA and descent from enroute minimum altitude for IFR operation can be made in VFR conditions):

1.
If the approach procedure to be used is not authorized in FLIP.

2.
If radar is required for the approach.

3.
If the navigational aids are unmonitored.

4. If a control zone does not exist or is not in effect.

(10).
DEPARTURE PROCEDURES (AR 95-1, Para. 5-4):

A.
Aviators with less than 50 hours actual weather flight time as pilot in helicopters (The Aviator flying the aircraft upon departure):

1.
Ceiling: 100 feet.

2.
Visibility: ¼ mile or RVR 1200 feet (or metric equivalent).

B.
Aviators with more than 50 hours of actual weather time have no takeoff minimums.

C.
INITIAL RADIO CONTACT (when ready for taxi)(GP, Page 5-3):

1.
Pilots in their initial radio contact will state:

a.
Aircraft identification,

b.
Location on the airport,

c.
Type of operation:  IFR OR VFR (MTF),

d.
Point of first intended landing,

e. Request:  Taxi/Clearance on request, etc.

D.
() On Departure, an aircraft will turn from runway heading direct to the navigational aid at    feet AGL.

(11).
ENROUTE PROCEDURES:

A.
During IMC flight, all instruments and communications equipment in the cockpit will be kept in the on position and immediately available for use (AR 95-1, Para. 5-5).

B.
When transitioning from holding at an intersection defined by two VORs direct to an NDB, in which the feeder route begins from the defined intersection, the NDB bearing is used to identify the point at which the aircraft will turn on course to the NDB.  Do not merely identify the enroute intersection by using the two VORs and then turn on course as indicated on the approach plate.

(12).
Holding procedures.

A.
In computing the time to fly outbound, start the clock when rolling wings level on the outbound leg of the holding pattern during intersection holding

B.
In computing the time to fly outbound, start the clock when the number two needle (set up for either VOR or NDB) reads 90 degrees from the outbound course (radial or bearing) from the Navaid.

(13).
Procedure Turns:

A.
The time may be adjusted (shortened or lengthened) during the procedure turn.  However, the headings will not be adjusted and will be flown as published.

(14)
Unusual Attitude Recovery:

A.
The primary instruments to be used during unusual attitude recovery are:

1. Power (Torque),

f.
AVIATION LIFE SUPPORT EQUIPMENT:

(1).
Safety equipment, (for example, first aid kits, fire extinguishers, breakout knives, and fire axes) will be installed in Army aircraft per requirements of the appropriate operator manual. (AR 95-1, Para. 8-6, TM 1-1520-240-10, Para. 9-1-4)

(2).
Proper wearing of fire resistant flight clothing includes sleeves rolled down, collar turned up, trouser legs secured outside the boots, and the use of fire resistant gloves. (AR 95-1, Para. 8-9)

(3).
Each crewmember will wear a survival vest with components on all flights in accordance with the appropriate supply catalog. (AR 95-3, Para. 7-6)

Each crewmember will be equipped with a survival radio, except where a waiver has been granted for multi-engine airplanes. However, a minimum of two survival radios will be carried on board.

(4).
PROTECTIVE CLOTHING AND EQUIPMENT (AR 95-1, Para. 3-11):

A.
The following U.S. Army approved clothing and equipment will be worn by all crewmembers when performing crew duties:

1.
Leather boots.

2.
Flight helmet

3.
Flight suit.

4. Flight gloves.

5. Cotton, wool, or Nomex underwear.

6. Identification tags.

B.
Army personnel must wear identification tags when flying in Army aircraft. (This includes passengers)(AR 95-1, Para. 3-14)

C.
The pilot in command will ensure that each occupant can operate the seat belts, is in a seat, and is using a seat belt during all takeoffs, landings, and turbulence. (AR 95-1, Para. 3-13)

g.
WEIGHT AND BALANCE REQUIREMENTS (AR 95-3, Page 24):

(1).
Aircraft weighing:

A.
The CH-47 is a Class 1 aircraft (AR 95-3, Para. 6-3):

1.
Class 1 aircraft are those whose weight or center of gravity limits can sometimes be exceeded by loading arrangements normally used in tactical operations. Therefore, limited loading control is needed.

a.
The CH-47D is a Class 1 helicopter for weighing purposes. (TM 1-1520-240-10, Page 6-1)

2.
(AR 95-3, Para. 6-7) Each aircraft will be weighed when the period since the previous weighing reaches 36 months for a Class 1 aircraft or when:

a.
Overhaul or major airframe repairs are accomplished,

b.
Any modifications or component replacement (including painting) have been made for which the weight and center of gravity cannot be accurately computed,

c.
Weight and balance data records are suspected to be in error.

(2).
DD Form 365-4 (AR 95-3, Para. 6-4):

A.
All DD Forms 365-4 in the aircraft weight and balance file and all duplicate DD Forms 365-4 (located in the logbook and/or Operations pilot planning area) will be checked for accuracy at least every 90 days and new forms prepared. If no changes are required, the DD Forms 365-4 will be re-dated and initialed, by the unit weight and balance technician, in the date block to certify their currency.

B.
A new DD Form 365-4 will be initiated when the deviation between the DD Form 365-3 and the DD Form 365-4 is:

1.
A difference in Basic weight of +/- 3/10 OF 1 PERCENT,

AND/OR

2.
A shift in the Center of Gravity at basic weight of 0.3 inch or more.

(3).
(AR 95-1, Para. 5-2) The pilot will ensure:

A.
The aircraft is within weight and center of gravity limitations for the duration of the flight,

B.
The accuracy of the computations on the DD Forms 365-4 to verify that the aircraft will remain within weight and center of gravity limits throughout the flight,

C.
That sufficient completed DD Forms 365-4 are aboard the aircraft to verify that the weight and center of gravity will remain within allowable limits for the entire flight.

(4).
See Also Weight and Balance Limitations.
h.
TEST FLIGHT WEATHER REQUIREMENTS:

(1).
(TM 1-1500-328-23, Para. 3-3b) Maintenance test flights will normally be conducted under visual flight rule conditions during daylight hours.

(2).
The Commander of a unit to which the aircraft is assigned, or a Commander of a unit performing the maintenance on a transient aircraft may determine the need for a maintenance test flight during conditions other than day VFR. The Commander is authorized to approve such flights on a case by case basis under the following conditions:

A.
During hours of darkness, if the aircraft is equipped for night flight.

B.
Under a combination of VFR, IFR, and VFR on top conditions, if the aircraft is equipped for instrument flight.  When necessary the following will apply:

1.
The IFR equipment must be operational.

2.
The failure or malfunction of the component or system to be checked will not affect IFR operation of the aircraft.

3.
The test pilot will begin the maintenance test flight under VFR conditions.  If the aircraft is operating properly under VFR conditions, the test pilot may proceed IFR and penetrate the cloud cover to VFR on top and accomplish the altitude phase to complete the maintenance test flight.

(3).
Minimum weather for test flights at Fort Wainwright, Alaska:

A.
To depart Fort Wainwright, Alaska:

SVFR, with the commander’s permission,

1. Visibility:




 ½ statute mile.

2. Ceiling:






300 feet.

B.
Enroute or in MTF area below 1,200 feet AGL (Class G):

1.
Visibility:






  ½ mile (Army Rule).

2.
Distance from clouds:



Clear of clouds.

C.
Enroute or in MTF area above 1,200 feet AGL (Class E):

1.
Visibility:







   3 statute miles.

2.
Distance from clouds:


500 feet below.

  1000 feet above.

  2000 feet horizontal.

i.
LOCAL AIRSPACE USAGE (TEST FLIGHT AREA MAP):

j.
PUBLICATIONS REQUIRED IN THE AIRCRAFT:

(1).
(DA PAM 738-751, Para. 1-15) The publications and forms below will be located in the aircraft during its operation:

A.
Operator’s Checklist (CL),

B.
Operator’s manual (TM-10) including changes and related SOF/TBs,

C.
Current DD FORM 365-4 (Weight and Balance Clearance Form),

D.
Equipment Logbook Assembly consisting of the items below:

1.
Logbook binder,

2.
Turbine Engine Health Indicator Test (HIT) log

3.
Preventive Maintenance Daily (PMD) Checklist,

4.
DA Form 2408-31, (Aircraft Identification Card,

6.
DA Form 2408-12, (Army Aviators Flight Record),

7.
DA Form 2408-13,

8.
DA Form 2408-13-1,

9.
DA Form 2408-13-2,

10.
DA Form 2408-14 (Uncorrected Fault Record),

11.
DA Form 2408-18 (Equipment Inspection List),

12.
DD Form 1896 (white) (Jet Fuel Identaplate) as required,

13.
DA Form 2408-32 (Jet Fuel Conversion Chart).

k.
MTF REQUIREMENTS:

(1).
(AR 95-1, Para. 3-16) Maintenance test flights will be conducted per TM 1-1500-328-25.  Aviators performing test flights must be qualified and current per FM 1-544 in mission, type, design and series group of the aircraft for which the test flight is required.

Note: FM 1-544 has been deleted, all tasks are now listed in TC 1-216.  TM 1-1500-328-25 has been redesignated TM 1-1500-328-23.

(2).
(AR 95-1, Para. 4-14) Aircraft with test flight procedures published in FM 1-544 will be test flown by qualified test pilots only.

(3).
A General Test Flight is required when (TM 1-1500-328-23, Para. 3-2 a)?

Acronym “ P I O N B D “

A.
After Periodic/Phase Maintenance,

B.
Removed from Intermediate storage,

C.
After overhaul/modernization, or major disassembly and reassembly,

D.
Accepting a new aircraft into the inventory,

E.
Accepting an aircraft back into the inventory after a period or bailment, loan, or lease,

F.
When the unit Commander or Maintenance Officer determines the need to ensure airworthiness.

(4).
A Limited Test Flight is required when (TM 1-1500-328-23, Para. 3-2 b)?

A.
When required by an applicable TM, MWO, TB, or AMCOM directive,

B.
When a propeller system has been adjusted (fixed wing),

C.
When helicopter main or tail rotor systems or any assembly, component or part of the systems have been removed and reinstalled, replaced, repaired, or adjusted,

D.
When helicopter power train components, which are thrust/weight bearing, have been replaced, or removed and reinstalled (for CH-47, this means only the forward transmission),

E.
When adjustable flight control surfaces have been replaced or adjusted,

F.
When primary flight control actuators, flight control linkage or cables have been replaced or adjusted,

G.
When a fixed flight control surface on fixed wing aircraft has been replaced or adjusted,

H.
When an engine has been replaced, removed and reinstalled, realigned, or rigged,

I.
When a major subassembly of an engine has been replaced or removed and reinstalled,

J.
When installed electronic flight control equipment that can affect flight characteristics or performance has been replaced, removed and reinstalled, or adjusted,

K.
When a major repair or modification has been performed on the basic structure of the aircraft, and as required by an MWO/TB,

L.
When an MOC fails to simulate the conditions under which the system is operated,

M.
When the Unit Commander or Maintenance Officer determines the need.

(5).
Functions not requiring a test flight are (TM 1-1500-328-23, Para. 3-2 c):

A.
When a nonadjustable secondary or redundant flight control, or flight control surface, or component has been replaced or removed and reinstalled and it requires no rigging or adjustment by the applicable aircraft maintenance manual.

B.
The reinstallation of any adjustable flight control component or item except main or tail rotor blades within the flight control system in the same location on the same aircraft; providing that no adjustable linkage or settings have been disturbed.

C.
When hardware (bolts, nuts, washers) have been removed, reinstalled, or replaced in the flight control linkage, with no adjustment required (all aircraft).

D.
The replacement or reinstallation of driveshafts or hanger bearings.

E.
When a “setscrew” adjustment of the high (takeoff) RPM setting is made on one engine of a multi-engine fixed wing aircraft.

F.
When the engine low idle adjustment is made and a ground engine run is performed.

G.
Removal and replacement of inspection plates, cover screens, or fairings, for the purpose of gaining access to an area in order to accomplish and inspection does not constitute the need to conduct a test flight.  When required, a technical inspection and MOC will be performed.

(6).
Reserved.

(7).
Autorotation Brief:

Click-N-Go Here to download a separate file containing the above brief.

(8).
TEAC Brief:
Click-N-Go Here to download a separate file containing the above brief.

l.
MAINTENANCE TEST FLIGHT FORMS AND RECORDS:

(1).
(MTF, Page 1-3) The test flight check sheet contained in section 5 of the MTF checklist will be used for all test flights and will be attached to the DA Form 2408-13 upon completion of the test flight.

(2).
(MTF, Page 2-89) The test pilot will sign the test flight check sheet upon completion of the test flight.

m.
MAINTENANCE OPERATIONAL CHECK REQUIREMENTS:

(1).
(AR 95-1, Para. 3-17) Checks will be performed per TM 1-1500-328-25.

(2).
(AR 95-1, Para. 3-17) Commanders may authorize non-aviator personnel to start, operate and stop aircraft APUs.  These personnel will be trained on all functions he or she is required to perform and have written authorization by the commander.

2.
OPERATING LIMITATIONS AND RESTRICTIONS:

a.
AIRCRAFT SYSTEMS LIMITATIONS:

b.
WIND LIMITATIONS:

(1).
(TM 1-1520-240-10, Para. 5-2-6) Rotor Blade start-up and shutdown limits of Figure 5-7-1 shall be observed.  This figure shows the various wind speed, including allowable gust spread, plus direction for rotor start-up and shutdown.  Basically, the safest direction of the wind is off the left side of the helicopter.

(2).
(TM 1-1520-240-10, Para. 5-2-6) Should it become necessary to shutdown the helicopter outside of the limits of Figure 5-7.1, the aircraft should be landed in an area which is clear, as level as possible, 300 feet away from vertical obstructions and abrupt changes in ground terrain.

(3).
(TM 1-1520-240-10, Para. 5-2-6) The APU shall not be started with a tailwind in excess of 25 knots.

(4).
(TM 1-1520-240-10, Para. 5-2-6) Main engines shall not be started with a tailwind in excess of 10 knots.

c.
ROTOR LIMITATIONS:

(1).
(TM 1-1520-240-10, Para. 5-2-4) Should 108 percent power off be inadvertently exceeded, no entry need be made in DA Form 2408-13 unless the rotor system accelerates to 111 percent or above.  Even though no action is required when RRPM exceeds 108 percent power off but remains less than 111 percent, willful operation should not be conducted in this range.

(2).
(TM 1-1520-240-10, Para. 5-2-4) Operation between 96 and 92 percent (MIN BEEP) is permitted when water taxiing.

(3).
(TM 1-1520-240-10, Fig. 5-2-1) Rotor Tachometer Range Marks:

91 Percent minimum transient

96 Percent disregard (Not applicable)

 97 TO 101 Percent normal operation

102 TO 105 Percent Transient

   106 Percent maximum transient power on

   108 Percent maximum during autorotation

   111 Percent maximum transient

   115 Percent Disregard (Not applicable)

(4).
(TM 55-1520-240-MTF, Page 2-52) 92 TO 96 Percent is the dual engine minimum beep for 712 engines.

(5).
(TM 55-1520-240-MTF, Page 2-54) 91 TO 94 Percent is the single engine minimum beep for 712 engines.

(6).
(TM 55-1520-240-MTF, Page 2-56) approximately 82 Percent is the speed at which the generators shall come off line during the generator under frequency check.  The generators must remain on at 88 percent rotor for at least 7 seconds.

(7).
(TM 1-1520-240-10, Para. 5-2-5) Flight at or below 98 percent RRPM with an inoperative cruise guide indicator is prohibited.

IP Note:  Those practice maneuvers, such as Single Engine Failure, and others, requiring flight below 98 percent rotor RPM are prohibited.

(8).
(TM 1-1520-240-10, Para. 5-8-3) On the water, rotor starting or shutdown will not be conducted when water conditions exceed Sea State Two.

SEA STATE ONE: Large wavelets; crests begin to break, scattered whitecaps. Wind: gentle breeze, 7 to 10 knots. Average wave height 0.6 feet.

d.
POWER LIMITATIONS:

(1).
TORQUEMETER LIMITATIONS:

(TM 1-1520-240-10, Fig. 5-2-1):

100 Percent maximum dual engine

123 Percent maximum single engine

(2).
(Test Pilot Course):

A. 100 percent torque on one engine equals 3,750 shaft horse power (SHP).

B. 100 percent torque on both engines equals 7,500 SHP being delivered to the combining transmission.

C. 123 percent torque single engine equals a guaranteed minimum 4500 SHP.  It could be more depending on fuel control settings.

Torque and Horsepower developed per engine (712/714):

    HP             Torque              Percent Indicated

 3750.000         1307.248            
100.5575

 4600.000         1603.558            
123.3506

 4700.000         1638.418            
126.0321

 5593.812         1950.000            
150.0000

 5742.980         2002.000            
154.0000

 9695.941         3380.000            
260.0000

11187.620         3900.000            
300.0000

(3).
712  (TM 1-1520-240-10, Para. 5-3-2) Emergency power is only to be used during actual emergency conditions.  After 30 minutes of emergency power time have accumulated, the engine must be inspected.

(4).  714A  (TM 1-1520-240-10, Para. 5-3-3) Usage of contingency power 900( to 930( C PTIT is permissible for an unlimited number of occurrences as long as each occurrence is 2 minutes 30 seconds or less.  Maximum transient 940( C PTIT is not to exceed 12 seconds.

e. SLOPE LIMITATIONS:  NO -10 LIMITS.

(1).
Dynamic rollover (FM 1-203 Page 7-25):

A.
A helicopter is susceptible to a lateral rolling motion called dynamic rollover.

B.
It is most likely to occur during slope operations where one wheel is on the ground and acts as a pivot point for a lateral roll.

C.
The landing gear may become a pivot point if stuck in mud, soft asphalt, caught on an object, or forced into a slope by improper landing or take off technique.

D.
A smooth moderate collective reduction may be the most effective way to stop rolling motion.

E.
Keep the helicopter trimmed, especially laterally.  Make small changes in pitch, roll, and yaw.

f.
ENGINE LIMITATIONS:

(1).
GAS PRODUCER SPEED LIMITS:

712  (TM 1-1520-240-10, Fig. 5-2-1):

A.
60 Percent minimum ground idle.

B. 107 Percent maximum single engine and transient.

C. 60 TO 63 Percent is the ground idle range.

(TM 1-1520-240-MTF, Page 4-18)

714A  (TM 1-1520-240-10, Fig. 5-2-1):

A. 50 Minimum ground idle.

B. 110 percent maximum.

C. 50 to 60 percent is the ground idle range.

D. 50 to 59 percent within 45 seconds on engine start for MTF. (TM 1-1520-240-MTF, page 4-19).

(2).
ENGINE OVERSPEEDS:

A.  712
1. 712  (TM 1-1520-240-10-10, Para. 5-3-4) A gas producer (N1) overspeed exists when an N1 of 107 percent is exceeded.  An N1 overspeed can cause overtemperature and/or overtorque.

  The statement in the Dash 10 of 110 percent is a misprint to be corrected in a future change.

2. 712  (TM 1-1520-240-10, Para. 5-3-4) An N2 overspeed may exist, depending on the power being used, when 106 percent RRPM is exceeded.

This is why there is a limit of 105 percent N1 during the Turbine Engine Analysis Check (TEAC).  Additionally, the maximum upper limit of the L-712 TEAC chart, used for engine analysis is 105 percent N1 at minus 4 degrees Celsius.

3.
712  (TM 55-1520-240-23-3, Task 4-7) Power turbine (N2) overspeed occurs if, during power on conditions:

a.
Rotor RPM is 107 to 112 percent for more than 12 seconds,

OR

b. Rotor RPM is greater than 112 percent.

B.  714A   

1.   714A  (TM 1-1520-240-10-10, Para. 5-3-5) A gas producer (N1) overspeed exists when an N1 of 110 percent is exceeded.  An N1 overspeed can cause overtemperature and/or overtorque.

2.  714A  (TM 1-1520-240-10, Para. 5-3-5) An N2 overspeed may exist, depending on the power being used, when 106 percent RRPM is exceeded.

g.
WEATHER LIMITATIONS:

(1).
(TM 1-1520-240-10, Para. 5-7-2) The helicopter is qualified for flight in IMC conditions provided the following conditions exist:

A.
Both AFCS are operational.

B.
Two vertical gyros and two vertical gyro indicators are operational.

h.
PRESSURE LIMITATIONS:

(1).
(TM 1-1520-240-10, Fig. 5-2-1) ENGINE OIL PRESSURE LIMITS:

712
                      20 PSI minimum ground idle.

                      35 PSI minimum at 80 to 95 percent N1.

                      50 PSI minimum at 95 percent N1 or above.

               35 to 90 PSI normal operation.

                     110 PSI for emergency power.

                     150 PSI maximum for cold weather starts.

714A
                       5 PSI minimum ground idle.

                      35 PSI minimum at 80 to 95 percent N1.

                      50 PSI minimum at 95 percent N1 or above.

               35 to 90 PSI normal operation.

                     110 PSI for contingency power.

                     150 PSI maximum for cold weather starts.

(2).
(TM 1-1520-240-10, Fig. 5-2-1) TRANSMISSION OIL PRESSURE LIMITS:

                       7 PSI minimum at ground idle.

                      20 PSI minimum.

               20 to 90 PSI normal operation.

(3).
(TM 1-1520-240-10, Fig. 5-2-1) FLIGHT CONTROL HYDRAULIC PRESSURE LIMITS:

                           2500 PSI minimum.

                  2500 to 3200 PSI normal operation.

                           3200 PSI maximum.

(4).
(TM 1-1520-240-10, Fig. 5-2-1) UTILITY HYDRAULIC PRESSURE LIMITS:

                            2500 PSI minimum.

                   2500 to 3500 PSI normal operation.

                            3500 PSI maximum.

i.
AIRSPEED LIMITATIONS:
[image: image2.png]



(1).
(TM 1-1520-240-10, Fig. 5-2-1) 170 knot maximum airspeed.

(2).
(TM 1-1520-240-10, Para. 5-5-3) Airspeed limitations with an operative or inoperative cruise guide indicator:

A.
Maximum airspeed in sideward flight is 45 knots.

B.
Maximum airspeed in rearward flight is 45 knots.

C.
Maximum crosswind or tailwind for hover is 45 knots.

D.
Maximum airspeed with the lower section of the cabin entrance door open and locked is 60 KIAS.

E.
The rescue hatch door shall not be opened or closed above 90 KIAS. Otherwise the limitations specified in A. and B. above apply.

F.
The windshield wipers shall be shut off at airspeeds above 130 knots.

G. Cabin door escape panel
-
assure that airspeed is less than 100 KIAS before closing door in flight.

(3).
(TM 1-1520-240-10, Para. 5-5-7) The airspeed limit when operating on single AFCS is 100 KIAS or VNE, whichever is slower.

(4).
(TM 1-1520-240-10, Para. 5-5-7) The helicopter may be operated with both AFCS off up to 160 KIAS or VNE, whichever is slower.

j.
TEMPERATURE LIMITATIONS:

(1).
(TM 1-1520-240-10, Fig. 5-2-1) PTIT LIMITS:

[image: image3.emf]712
                         400 to 780 continuous.

                                 810 maximum for 30 minutes.

                                 890 maximum for 10 minutes.

                         781 to 940 time limited operation.

                                 940 for not more than 12 seconds, never exceed.

                         890 to 930 emergency power single engine.

(2).
(TM 1-1520-240-10, Fig. 5-2-1) PTIT LIMITS:

[image: image4.emf]714A
                         400 to 815 continuous.

                                 855 maximum for not more than 30 minutes.

                                 900 maximum for not more than 10 minutes.

930 maximum for no more than 2.5 minutes 

                         815 to 940 time limited operation.

                                 940 for not more than 12 seconds, never exceed.

(3).
(TM 1-1520-240-10, Fig. 5-2-1) ENGINE OIL TEMPERATURE LIMIT:

A.
712  140( C Maximum.

B.  714A  149( C Maximum.

(4).
(TM 1-1520-240-10, Fig. 5-2-1) TRANSMISSION OIL TEMPERATURE LIMIT:

[image: image5.png]NO. 1 FLIGHT CONTROL NO. 2 FLIGHT CONTROL UTILTY HYDRAULIC
HYDRAULIC TEMPERATURE  MYDRAULIC TEMPERATURE TEMPERATURE





A.  140( C Maximum.

(5).
(TM 1-1520-240-10, Fig. 5-1) FLIGHT BOOST AND UTILITY TEMPERATURE LIMITS:


                         120 maximum.

                        95 to 120 caution.

k.
WEIGHT AND BALANCE LIMITATIONS:

(1).
(TM 1-1520-240-10, Para. 5-4-2) Maximum gross weight is 50,000 pounds.

(2).
(TM 1-1520-240-10, Para. 5-4-3) Structural limit of the forward and aft hook is 17,000 pounds each.

(3).
(TM 1-1520-240-10, Para. 5-4-3) Maximum tandem load weight is 25,000 pounds.

(4).
(TM 1-1520-240-10, Para. 5-4-3) Maximum center hook load weight is 26,000 pounds.

(5).
(TM 1-1520-240-10, Para. 5-4-4) Rescue hoist load limit is 600 pounds.

l.
PERFORMANCE CHART INTERPRETATION:

3.
AIRCRAFT EMERGENCY PROCEDURES AND MALFUNCTIONS:
a.
DEFINITION OF EMERGENCY TERMS (TM 1-1520-240-10, Page 9-1-1):

(1).
LAND AS SOON AS POSSIBLE:

Executing a landing to the nearest suitable landing area without delay.  The primary consideration is to assure the survival of the occupants.

(2).
LAND AS SOON AS PRACTICABLE:

Executing a landing to the nearest suitable airfield / heliport.

(3).
AUTOROTATE:

A.
Adjust the flight controls as necessary to enter autorotation.

1.
Thrust
-
Adjust as required to maintain RRPM.

2.
Pedals
-
Adjust.

3.
Cyclic
-
Adjust.

(4).
EMERGENCY ENGINE SHUTDOWN:

A.
Shut an engine down without delay.

1.
ECL
-
STOP.

2.
FIRE HANDLE
-
PULL (engine fire only).

3.
AGENT DISCHARGE SWITCH
-
As required (engine fire only).

(5).
ABORT START:

A.
Engine shutdown to prevent PTIT from exceeding limits.

1.
ECL
-
STOP.

2.
ENGINE START SWITCH
-
MOTOR.

(6).
OTHER TERMS (TM 1-1520-240-10, Page 1-1-1):

A.
NOTE:  An operating procedure, condition, etc., which is essential to highlight.

B.
CAUTION:  An operating procedure, practice, etc., which, if not strictly observed, could result in damage to or destruction of equipment.

C.
WARNING:  An operating procedure, practice, etc., which, if not correctly followed, could result in personnel injury or loss of life.

b.
EMERGENCY EXITS AND EQUIPMENT (TM 1-1520-240-10, Para. 9-1-4):

(1).
Required to be installed and operational as per AR 95-1.

(2).
7 First Aid Kits.

(3).
3 Hand held Fire Extinguishers.

(4).
1 Emergency Escape Ax.

(5).
3 Emergency Exit Lights.

(6).
Emergency Troop Alarm and Jump Light System.

c.
ENGINE MALFUNCTIONS:

(1).
DUAL ENGINE FAILURE (TM 1-1520-240-10, Para 9-1-10):

A.
AUTOROTATE.

B.
EXTERNAL CARGO
-
JETTISON.

C.
ALTITUDE SWITCH
-
DISENGAGE.

(2).
SINGLE ENGINE FAILURE (TM 1-1520-240-10, Para 9-1-13):

A.
Continued flight is possible:

1.
THRUST
-
ADJUST as necessary to control RRPM.
2.
712 ENGINE BEEP TRIM SWITCH
-
RPM INCREASE.

3.
EXTERNAL CARGO
-
JETTISON if REQUIRED.

4.
ALTITUDE SWITCH
-
DISENGAGE.

5.
Land as soon as practicable.

6.
EMERGENCY ENGINE SHUTDOWN (when conditions permit).

B.
Continued flight is not possible:

1.
LAND AS SOON AS POSSIBLE.

(3).
712 HIGH SIDE (TM 1-1520-240-10, Para 9-1-15):

A.
THRUST
-
ADJUST.

B.
CONDITION LEVER
-
ADJUST.

C.
ENGINE BEEP TRIM SWITCH
-
ADJUST.

D.
Land as soon as practicable.

(4).
712 LOW SIDE OR STATIC BEEP TRIM FAILURE (TM 1-1520-240-10, Para 9-1-16):

a.
EMER TRIM SWITCH
-
ADJUST.

b.
EMER TRIM AUTO/MANUAL SWITCH
-
MANUAL.

c.
EMER TRIM SWITCH
-
ADJUST.

(5).
714A FADEC 1 or FADEC 2 Caution (TM 1-1520-240-10, Para 9-1-18):

a.
FADEC INC-DEC beep switches (affected engine) -
ADJUST.

b.
Reduce rate of Thrust CONT lever changes.
(6).
714A FADEC 1 and FADEC 2 Cautions (TM 1-1520-240-10, Para 9-1-18):

a.
FADEC ENG 1 and ENG 2 INC-DEC beep switches –Beep to 100 percent, match TQs.

b. Reduce rate of Thrust CONT lever changes.

c.  Land as soon as practicable.
(7).
714A REV 1 and/or REV 2 (WITHOUT) Associated FADEC Light(s) On (TM 1-1520-240-10, Para 9-1-22):

a.
CAUTION: Do not manually select reversionary mode on affected engine as uncommanded power changes may occur.
(8).
714A REV 1 or REV 2 (WITH) Associated FADEC Light On (TM 1-1520-240-10, Para 9-1-23):

a. Land As Soon As Possible.

b. EMER ENG SHUTDOWN – As required.

(9).
714A REV 1 and REV 2 (WITH) Associated FADEC Lights On (TM 1-1520-240-10, Para 9-1-24):

c. Land As Soon As Possible.

b. EMER ENG SHUTDOWN – As required.

(10).
ENGINE XMSN CLUTCH FAILURE TO ENGAGE (TM 1-1520-240-10, Para 9-16):

1.
ECL (affected engine only)
-
STOP 

When N1 reaches zero:

2.
ECL (engaged engine)
-
STOP.

(11).
ENGINE OIL LOW / HIGH TEMPERATURE / High or LOW PRESSURE (TM 1-1520-240-10, Para 9-1-29):

A.
ENGINE REQUIRED for flight:

1.
LAND AS SOON AS POSSIBLE.

B.
Engine power is not required:

1.
EMER ENGINE SHUTDOWN (affected engine)
-
Stop.

2.
Land as soon as practicable.




Notes:

1.  “ENG OIL LOW” Caution light
-
less than 2 quarts usable.)

2. High temperature:

a.  712
- greater than 140 degrees.

b. 714A - greater than 149 degrees.

3. High pressure:

a.  Greater than 90 PSI for normal operations.

b.  Greater than 110 PSI at emergency (contingency) power.







c.  Greater than 150 PSI for cold weather starts.

4. Low pressure:

a.  712
-
less than 20 PSI at ground idle.

b. 714A  - less than 5 PSI at ground idle.

c.  Both - less than 35 PSI at 80 to 95 percent N1.

d.  Both - less than 50 PSI at 95 percent N1 or above.

(12).
ENGINE CHIP DETECTOR (TM 1-1520-240-10, Para 9-1-30):

A.
ENGINE REQUIRED for flight:

1.
LAND AS SOON AS POSSIBLE.

B.
Engine power is not required:

1.
EMER ENGINE SHUTDOWN - (Affected engine).

2.
Land as soon as practicable.

d.
ROTOR, TRANSMISSION, AND DRIVE SYSTEMS:

(1).
“ENG XMSN HOT” Caution light on (TM 1-1520-240-10, Para 9-1-32):

A.
EMER ENGINE SHUTDOWN.

B.
Affected Engine Transmission 
-
CHECK.

C.
Land As Soon As Possible.

(Indicates oil temperature greater than 190 C.  An engine transmission fire is imminent. )

(2).
TRANSMISSION DEBRIS SCREEN LATCH (Maintenance Panel Indication) (TM 1-1520-240-10, Para 9-1-33):

A.
FORWARD, COMBINING, OR AFT:

1.
RESET / GND / TEST Switch
–
RESET

If Indicator does NOT Reset:

LAND AS SOON AS POSSIBLE.

B.
LEFT or RIGHT:

1.
RESET / GND / TEST Switch
–
RESET

a.  If Indicator does not reset and engine is required for flight:

1. LAND AS SOON AS POSSIBLE.

b.  If Indicator does not reset and engine is NOT required for flight:

1.
EMER ENGINE SHUTDOWN
2.
Land as soon as practicable.

(3).
“XMSN OIL PRESS” Caution light on (TM 1-1520-240-10, Para 9-1-35):

A.
AFT XMSN OR AFT SHAFT:

1.
LAND AS SOON AS POSSIBLE.

B.
FWD OR COMB:

1.
Altitude
-
Descend to minimum safe altitude.

2.
Airspeed
-
100 KIAS or VNE, whichever is slower.

3.
Land as soon as practicable.

C.
LEFT or RIGHT and REQUIRED for flight:

1.
LAND AS SOON AS POSSIBLE.

D.
LEFT or RIGHT and NOT REQUIRED for flight:

1.
EMER ENG SHUTDOWN.
2.
Land as soon as practicable.

Notes:

1. “XMSN OIL PRESS” – comes on when the Main Oil Pressure is less than 20 PSI OR Aft Shaft is less than 10 PSI (TM 1-1520-240-10, page 2-14-9/11).

2. The Fwd and Comb have auxiliary oil systems.

3. The Aft XMSN has an auxiliary oil system as well, but the generators are cooled by the main oil system only.  The Aft Shaft oil pressure is supplied by the Aft XMSN main oil system only.

(4).
“XMSN OIL PRESS” and “XMSN AUX OIL PRESS”, or “XMSN CHIP DET” caution light on (TM 1-1520-240-10, Para 9-1-36):

A.
LAND AS SOON AS POSSIBLE.

(5).
“XMSN AUX OIL PRESS” caution light on (TM 1-1520-240-10, Para 9-1-37):

A.
If Main XMSN oil pressure and temperature are ABNORMAL:

1.
LAND AS SOON AS POSSIBLE

B.
If the Main XMSN oil pressure and temperature are normal:

1.
Land as soon as practicable.

Notes:

1.  Remember there is no AUX oil system for the aft shaft.

2.  High pressure (gauge indication):  Greater than 90 PSI.

3.  High temperature (caution light and gauge indication):  Greater than 140 degrees.

Summary of oil pressure lights (TM 1-1520-240-10, page 2-14-9/11):

1.  “XMSN OIL PRESS”:  Transmission main oil pressure less than 20 PSI (FWD, MIX, or AFT) or less than 10 PSI in the AFT Shaft.

2.  “XMSN AUX OIL PRESS”:  Less than 20 PSI auxiliary oil pressure in the FWD or AFT XMSN or less than 10 PSI in the COMB.

(6).
“XMSN OIL HOT” caution light on (TM 1-1520-240-10, Para 9-1-38):

A.
FWD or COMB:

1.
LAND AS SOON AS POSSIBLE.

B.
AFT TRANSMISSION:

1.
LAND AS SOON AS POSSIBLE.

2.
ELECTRICAL LOAD
-
REDUCE.

C.
LEFT or RIGHT and is required:

1.
LAND AS SOON AS POSSIBLE.

D.
LEFT or RIGHT and is not REQUIRED for flight:

1.
EMER ENGINE SHUTDOWN.

2.
Land as soon as practicable.

Note: It means one of the five transmission’s oil temperature is more than 140 C (TM 1-1520-2401-10, page 2-14-9/11).

e.
CHIP DETECTORS: Reserved.

f.
FIRES AND HOT STARTS:

(1).
ENGINE HOT START (TM 1-1520-240-10, Para 9-1-42):

A.
ABORT START.
(2).
RESIDUAL FIRE DURING SHUTDOWN (TM 1-1520-240-10, Para 9-1-43):

A.
ABORT START.

B.
FIRE PULL HANDLE
–
PULL.

(3).
APU FIRE (TM 1-1520-240-10, Para 9-1-44):

A.
APU
-
OFF.

B.
ABORT START.

Note:  Immediately motor engines alternately, until rotors are stopped, to reduce the possibility of engine residual fire.

(4).
ENGINE or FUSELAGE FIRE
-
FLIGHT (TM 1-1520-240-10, Para 9-1-45):

A.
LAND AS SOON AS POSSIBLE.

B.
ENGINE FIRE - CONFIRM.

C.
EMER ENGINE SHUTDOWN.

After landing:

D.
EMER ENGINE SHUTDOWN.

(5).
ENGINE, FUSELAGE, OR ELECTRICAL FIRE - GROUND (TM 1-1520-240-10, Para 9-1-46):

A.
EMER ENGINE SHUTDOWN.

B.
APU
-
OFF.

C.
BATTERY
-
OFF.

(6).
ELECTRICAL FIRE
-
FLIGHT (TM 1-1520-240-10, Para 9-1-47):

A.
AIRSPEED - 100 KIAS or VNE.

B.
GEN 1 AND 2 - OFF.

C.
LAND AS SOON AS POSSIBLE.

After landing:

D.
EMER ENGINE SHUTDOWN.

E.
BATTERY - OFF.

Notes:

1.  LCT’s and DASH actuators will remain programmed at the airspeed at which the generators were turned off.

2.  Do not turn the generators off if in IMC, loss of AFCS, fuel pumps, radios, etc.

3.  Normal engine trim is inoperative when generators are turned off.

4.  If flight is being conducted above 6000 ft. pressure altitude, delay turning off the generators until below 6000 ft. P.A., otherwise a dual engine flameout may result from the loss of the fuel pumps.

g.
BATTERY MALFUNCTIONS:  Reserved.

h.
SMOKE AND FUME ELIMINATION:

(1).
SMOKE AND FUME ELIMINATION (TM 1-1520-240-10, Para 9-1-48):

Acronym – “A P H U R”

A.
AIRSPEED ABOVE 60 KIAS.

B.
PILOTS SLIDING WINDOW
-
OPEN.

C.
HELICOPTER ATTITUDE
-
LEFT YAW (1/2 to 1 Ball).

D.
UPPER HALF OF MAIN CABIN DOOR
-
OPEN.

E.
RAMP EMER
–
AS REQUIRED.

Notes:

1.  Opening the pilots window, upper half of cabin door, and the ramp may intensify the fire.  If source cannot be determined keep the ramp closed.

2.  Use caution and check to make sure the ramp is clear before using the Ramp Emer Control.

i.
HYDRAULIC SYSTEM MALFUNCTIONS:

(1).
“NO.1 HYD OFF” or “NO.2 HYD OFF” caution light on (TM 1-1520-240-10, Para 9-1-61):

A.
Fluid loss is evident:

1.
Land As Soon As Possible.

B.
Fluid loss is not evident:

1.
Power XFR Switch 1 or 2
-
ON.

2.
Maintenance Panel - Monitor.

3.
Land As Soon As Possible.

C.
High fluid temperature is evident:

1.
Land As Soon As Possible.

Notes:

1.  Flight control pressure is less than 1800 PSI.

2.  High fluid temperature is greater than 120.

(2).
“NO.1 HYD OFF” and “NO.2 HYD OFF” caution lights on (TM 1-1520-240-10, Para 9-1-63):

A.
Power XFR Switches
-
ON.

B.
Land As Soon As Possible.

Notes:

1.  Turn AFCS Off
–
ASAP to isolate the ILCA’s and conserve hydraulic power. Also, if you do not turn the AFCS off, the DASH will continue to program even without hydraulic pressure to the ILCA’s, making for one hell of a wild ride. Without hydraulic power to the ILCA’s, the flight controls become divergent in the pitch axis – forward cyclic inputs will result in a nose up response, and vice versa with aft cyclic inputs.

(3).
“UTIL HYD SYS” caution light on (TM 1-1520-240-10, Para 9-1-64):

A.  APU – Start.

If pressure is restored:

1.
 Land As Soon As Practicable.

2.
 Maintenance Panel – Monitor.
If pressure is not restored:

1.  APU – Off.

2.  Land As Soon As Possible.

Notes:

1.  Utility hydraulic system pressure is less than 1800 PSI (TM 1-1520-240-10, page 2-14-9).

2.  Visible leaks, or low indication on maintenance panel.

3.  Greater than 120 degrees on maintenance panel.

4.  Brakes and steering Isolation Switch
-
Isolates the brakes and power steering subsystem from the utility hydraulic system, to be used when a leak in that system is confirmed (TM 1-1520-240-10, Para 2-101).

5.  Ramp Power Switch
-
At OFF isolates the ramp system from the remaining utility systems (TM 1-1520-240-10, Para. 2-100).

j.
FUEL SYSTEM MALFUNCTIONS.

(1).
FUEL VENTING (TM 1-1520-240-10, Para 9-1-51):

A.
AUX FUEL PUMP SWITCHES (AFFECTED SIDE)
-
OFF.

B.
Main tank (affected side)
-
Monitor.

(2).
LEFT or RIGHT FUEL PRESSURE caution light on (TM 1-1520-240-10, Para 9-1-52):

A.
CROSSFEED SWITCH
-
OPEN (ABOVE 6000’ P.A.)

(3).
“FUEL LOW” and “FUEL PRESS” caution lights on (TM 1-1520-240-10, Para 9-1-54):

A.
CROSSFEED
-
CLOSED.

B.
LAND AS SOON AS POSSIBLE.

A nose low attitude should be avoided matey, lest ye suck air.

k.
ELECTRICAL SYSTEM MALFUNCTIONS.

(1).
“NO.1 GEN OFF” or “NO.2 GEN OFF” caution light on (TM 1-1520-240-10, Para 9-1-56):

A.
IF NO BUS TIE EXISTS AND A GENERATOR CANNOT BE RESTORED:

1.
LAND AS SOON AS POSSIBLE.

(2).
“NO.1 GEN OFF” and “NO.2 GEN OFF” caution lights on (TM 1-1520-240-10, Para 9-1-57):

A.
Land As Soon As Possible.

B.
712 EMER ENG TRIM – Adjust.

If unable to land proceed as follows:

A. Airspeed – below 100 KIAS.

B. Altitude – below 6000’ PA.

C. AFCS – Off.

D. PDPs – Check circuit breakers and place gang bars down.

E.
 Each GEN switch
-
OFF, RESET, ON.

If power is restored from either generator:

1. 
Land As Soon As Possible.

If power is not restored:

1.
APU
-
Start.
2.
APU GEN
-
ON.
3.
Land As Soon As Possible.

(3).
“NO.1 RECT OFF” or “NO.2 RECT OFF” caution light on (TM 1-1520-240-10, Para 9-1-58):

A.
If a DC bus tie has not occurred:

1.
LAND AS SOON AS POSSIBLE.

(4).
“NO.1 RECT OFF” and “NO.2 RECT OFF” caution lights on (TM 1-1520-240-10, Para 9-1-59):

A. Land As Soon As Possible.

B. 712 EMER TRIM – ADJUST.

If unable to land, proceed as follows:
A. Airspeed – below 100 KIAS.

B. Altitude – below 6000’ PA.

C.
AFCS
-
OFF.
D.
PDP’S
-
Check circuit breakers in.

E. DC Crosstie circuit breakers – Pull out.
F.
DC Equipment – Off or pull out circuit breakers.

G.
Land As soon as Possible.

For Dual Generator failure or Dual Rectifier failure:

1.  Fuel pumps will be disabled. Get below 6000’ P.A

2.  Normal Trim will be disabled

3.  LCT and DASH will remain programmed at the airspeed at which the generators / transformer rectifiers failed

4.  AFCS will be disabled

5.  Torque indicators will be disabled.

l.
LANDING AND DITCHING PROCEDURES:

(1).
DITCHING (TM 1-1520-240-10, Para 9-1-70):

A.
Power off:

1.
AUTOROTATE.
(2).
LANDING IN TREES (TM 1-1520-240-10, Para 9-1-72):

A.
Power on:

1.
Approach to a hover - 5 to 10 feet.
2.
EMER ENGINE SHUTDOWN.
3.
AUTOROTATE.
B.
Power off:

1.
AUTOROTATE.
m.
FLIGHT CONTROL MALFUNCTIONS:

(1).
LONGITUDINAL CYCLIC TRIM SYSTEM FAILURE (TM 1-1520-240-10, Para 9-1-74):

A.
Airspeed
-
Adjust.

Notes:

1.  If LCT fails extended maintain airspeed above 60 KIAS until landing.  Landing will be nose high, avoid large cyclic inputs.  Use shallow approach to a hover or to the ground.

2.  If LCT fails retracted do not exceed VNE retracted airspeed.  Landing will be normal.

(2).
SINGLE AFCS FAILURE (TM 1-1520-240-10, Para 9-1-75):

A.
Airspeed
-
Reduce to 100 knots or VNE whichever is slower.

B.
Altitude
-
Adjust, as required. If NOE, climb.

C.
AFCS Select Switch
-
Select each system to identify defective system.

D.
If system is not isolated:

1.
AFCS
-
OFF.

Notes:

1.  Hard-over in opposite direction indicates defective system is turned off.

(3).
DUAL AFCS FAILURE (TM 1-1520-240-10, Para 9-1-76):

A.
AFCS
-
OFF.

(4).
VERTICAL GYRO MALFUNCTION (TM 1-1520-240-10, Para 9-1-77):

A.
AIRSPEED
-
100 KIAS or VNE whichever is slower.

B.
Affected VGI Switch
-
EMER.

C.
AFCS
-
Select remaining system.

Notes:

1.  Failure of the Number 1 vertical gyro (VG) with altitude hold engaged may result in altitude runaway.

2.  Failure of either VG will cause the respective AFCS system to go off-line, since the VG is a necessary component of the AFCS.

4.
AEROMEDICAL FACTORS:
a.
CARBON MONOXIDE (FM 1-301, PAGE 4-3):

(1).
Adheres more readily to blood hemoglobin than does oxygen (200:1).

(2).
Colorless, odorless, lighter than air gas.

(3).
Formed as a result of incomplete combustion of fuels and other organic materials.

(4).
Symptoms include:

A.
Headache,

B.
Weakness,

C.
Nervousness,

D.
Joint pain,

E.
Muscle cramps,

F.
Impairment of speech,

G.
Hoarseness,

H.
Loss of visual acuity.

(5).
Treatment:

A.
100 percent oxygen,

B.
Artificial respiration,

C.
Application of warmth.

b.
MIDDLE EAR DISCOMFORT (FM 1-301, PAGE 1-19):

(1).
If while descending pain develops level off and attempt to clear ears.

(2).
If unable, climb back to an altitude where the pain lessons and clear the ears, then descend slowly while continuing to clear.

c.
SELF IMPOSED STRESSES (FM 1-301, PAGE 2-4):

D E A T H

(1).
(D)
Drugs.

(2).
(E)
Exhaustion.

(3).
(A)
Alcohol (See AR 95-1, Para 3-4 C)

(4).
(T)
Tobacco (AR 95-1, Para 3-4) the pilot in command will ensure that the following safety measures are observed:

A.
Smoking is prohibited within 50 feet of aircraft on the ground.

B.
Smoking is prohibited in aircraft.

(5).
(H)
Hypoglycemia:

d.
SPATIAL DISORIENTATION (FM 1-301, PAGE 8-1):

(1).
May exist when an individual does not correctly perceive the position, attitude, and motion of the aircraft relative to the center of the earth.

A.
VESTIBULAR ILLUSIONS (FM 1-301, PAGE 8-8):

1
These illusions pose the greatest problem with spatial orientation.

a.
Somatogyral Illusions:

1.
LEANS:  upon entering a roll or bank, or rolling back to straight and level, the pilot may experience perceptions that do not agree with the instruments and attempt to correct the aircraft attitude based on physiological feelings.

2.
GRAVEYARD SPIN:  after being in a spin long enough for the semi-circular canals to attain equilibrium, the pilot rights the aircraft to straight and level.  A strong sensation is felt that the aircraft is now spinning in the opposite direction.  Ignoring the instruments, the pilot over-corrects and places the aircraft back in a spin.  Noting the altitude loss, the pilot pulls back on the controls (cyclic) to raise the nose and applies power (thrust) to climb.  This tightens the spin and aggravates the condition - all the way to the graveyard.

3.
CORIOLIS ILLUSION:  the most dangerous of all vestibular illusions.  It can take place in a climbing or descending turn.  One canal in each ear stabilizes in the plane of motion.  When the pilot makes a head motion in other than the original plane of motion, the fluid in the first canal decelerates and the other two canals are stimulated.  The result is a feeling that the aircraft is rolling, pitching, and yawing all at the same time.

B.
SOMATOGRAVIC ILLUSIONS:

1.
Caused by changes in linear acceleration or gravity that stimulate the Otolith organs.

a.
OCULOGRAVIC ILLUSION:  as power to accelerate is applied, a nose high attitude is sensed, causing the pilot to lower the nose by mistake.

b.
ELEVATOR ILLUSION:  during updrafts the pilots eyes will track downwards as his body tries, through inputs supplied by the inner ear, to maintain visual fixation on the environment or the instruments.  With the eyes moving downward the sensation is that the aircraft pitched up.

c.
OCULOAGRAVIC ILLUSION:  exact opposite of the elevator illusion.  As the aircraft moves down in a down draft, the eyes move up.  The pilot senses a pitch down of the aircraft.

C.
PROPRIOCEPTIVE ILLUSIONS:

1
Rolling out of a turn, the pilots seat tells him he is descending.  He may pull aft cyclic attempting to stop the descent, thereby slowing airspeed.

(2).
Prevention of Spatial Disorientation:

A.
Realize that the misleading sensations that come from the sensory systems are not predictable,

B.
 Trust your instruments,

C.
Never stare at lights,

D.
Dark adapt before night flights,

E.
Avoid fatigue, self-imposed stresses, hypoxia, and anxiety.

(3).
Treatment of spatial disorientation:

A.
Get on instruments and cross check,

B.
Never fly VMC and IMC at the same time,

C. Delay intuitive actions long enough to check instruments,

D.
Transfer the controls to the other pilot, if possible.

e.
HYPOXIA (FM 1-301, PAGE 1-11):

(1).
Four types of Hypoxia:

A.
HYPOXIC:  not enough oxygen in the air breathed or conditions exist that prevent diffusion of oxygen from the lungs into the bloodstream (high altitude).

B.
HYPEMIC:  reduction in the capacity of the blood to carry sufficient oxygen (anemia, blood loss, carbon monoxide, nitrites, sulfa drugs).

C.
STAGNANT:  inadequate circulation of the blood (sitting too long, heart failure, arterial spasm, pooling due to high G maneuvers).

D.
HISTOTOXIC:  body tissues use of oxygen is interfered with due to presence of toxins or poisons (cyanides, alcohol, narcotics, medicines).

(2).
Four Stages of Hypoxia:

5.
AERODYNAMICS:
a.
SETTLING WITH POWER (FM 1-203, PAGE 6-43):

(1).
Condition of powered flight in which the helicopter settles in its own downwash.  Also known as the vortex ring state.

A.
Conditions conducive to settling with power:

1.
Vertical or near vertical descent of at least 300 feet per minute,

2.
Low forward airspeed,

3.
Power applied (20 to 100 percent engine power) with insufficient power available to retard the sink rate.

The above conditions can occur during downwind approaches, steep approaches, formation approaches / take offs, NOE flight, etc.

(2).
How Settling with Power starts:

A.
Normal air flow through the rotor system is downward.

B.
Just prior to the vortex ring state the airflow through the rotor system near the root end is upward.

C.
During the vortex ring state the airflow near the rotor tips and at the root end is re-circulating in a ring like fashion.

D.
Turbulence increases, lift is lost, and aircraft control is lost.

(3).
To recover from settling with power:

A.
Increase airspeed, in a Chinook fly sideways to clear the rotor systems of dirty air.

B.
Reduce Collective (Thrust).

C.
In tandem rotor helicopters - fly out of it sideways using cyclic or pedal inputs. The use of forward cyclic will only aggravate the situation.

b.
RETREATING BLADE STALL (FM 1-203, PAGE 6-39):

(1).
The speed of the retreating blade, relative to the relative wind, decreases as forward speed increases.

(2).
The retreating blade, however, must continue to develop the same lift as the advancing blade which is developing more speed and lift the faster the helicopter goes.

(3).
The blade angle of the retreating blade must increase more and more to produce the required lift.

(4).
Eventually the retreating blade will reach the critical angle of attack in which it will stall, producing no lift at all.

(5).
In a single rotor system the helicopter will first show noticeable vibrations and, as the stall is increased, pitch up and roll left.

(6).
In a tandem rotor system the level of vibrations will increase, and the helicopter will not pitch up or roll due to the fact that the blades counter rotate and wash out the nose up and roll effects.

c.
TANDEM ROTOR ATTITUDE AND HEADING CONTROL (FM 1-203, pg. 5-23):

(1).
Heading control (pg. 5-23):

A.
Hovering heading control is accomplished through differential lateral tilting of the rotor disks.

B.
When pedal is applied the forward rotor tilts in the same direction as the applied pedal. The aft rotor tilts in the opposite direction.  This produces a turn about the center of the aircraft.

C.
For a turn about the nose, use opposite pedal and cyclic input.

D.
For a turn about the tail, use pedal and cyclic in the same direction.

E.
Forward flight heading control is accomplished by coordinated use of lateral cyclic tilt on both rotors for roll control and differential cyclic tilt for yaw control.

(2).
Total Aerodynamic Force (FM 1-203, pg. 2-12):

A.
The resultant force, consisting of the sum of lift and drag, and the resistance of the air.

B.
As air flows around an airfoil, a pressure differential develops between the upper and lower surfaces.

C.
The differential, combined with the resistance of the air to the passage of the airfoil, creates a force on the airfoil.  The force is known as the Total Aerodynamic Force (TAF).

D.
The TAF acts at the center of pressure on the airfoil and is normally inclined up and to the rear.

E.
The TAF can be divided into its two main components - Lift and Drag.

F.
Lift is the force perpendicular to the Resultant Relative Wind (RRW).

G.
Drag is the force Parallel to the RRW.

H.
The RRW is the direction of the airflow with respect to the airfoil.

I.
Air moving across the rotor system is deflected downward ( a change is induced in the direction of the airflow (Hence the term “induced flow”).  As the airfoil moves through the relative wind it induces the air to flow downward yielding a Resultant Relative Wind.

(3).
Airflow during hover (FM 1-203, pg. 6-23):

A.
At a hover, the rotor tip vortex reduces the effectiveness of the outer blade portions.

B.
The vortices of the preceding blade also severely affect the lift of the following blade.

C.
These two actions cause high power requirements for hovering, especially when hovering out of ground effect (OGE).

D.
Hovering In Ground Effect (IGE) requires less power than out of ground effect because of:

1. A reduction in velocity of the induced airflow by interaction with the ground surface that interrupts the airflow under the helicopter.

2.
A reduction in rotor tip vortices caused by the downward and outward airflow over the ground surface.

(4).
Translating tendency (FM 1-203, pg. 5-24):

A.
A single rotor helicopter has the tendency to drift laterally to the right.

B.
The tendency results from right lateral thrust that is exerted by the tail rotor in order to compensate for main rotor torque.

Note: The opposite effect occurs on a helicopter that, by design, produces thrust to the left.

C.
Helicopter design usually includes at least one feature that helps the aviator compensate:

1. Tilting the main rotor (single rotor helicopters) to the left, by transmission mounting, rigging of flight controls, or by a collective pitch control system that tilts the rotor to the left as collective is increased to hover the aircraft.

Note: Tandem rotor helicopters that have counter-rotating rotor systems do not exhibit the lateral thrusting tendency of single rotor helicopters.

(5).
Transverse flow effect (FM 1-203, pg. 6-21):

A.
The difference in lift between the forward and aft portions of the rotor disk.

B.
Air moving across the rotor disk in forward flight is deflected downward, termed “Induced Flow”.

C.
Because of coning and the forward tilt of the rotor system there is a differential airflow across the front and rear halves of the rotor disk.

1.
The forward portion of the rotor disk meets air that is more horizontal to its direction of travel.

2.
The aft portion of the rotor disk meets air that is more vertical than at the forward portion of the disk.

3.
The induced flow at the front half of the rotor disk is much lower than at the rear.

A.
The Angle of Attack (AOA) on the blades in the front half of the rotor disk is much greater due to the lower induced flow.  Hence more lift is generated.

B.
The lift in the forward portion causes the blade to flap up and the effect is manifested 90 degrees later due to Gyroscopic Precession.

4.
The induced flow on the rear portion is much greater, hence the angle of attack is lower, as is the amount of lift generated.

A.
The decreased lift on the aft portion causes the blade to flap down and is manifested 90 degrees later.

D.
The differences in Induced Flow airflow cause unequal lift between the fore and aft portions of the rotor system.

E.
Considering the forward rotor system in a Chinook, in which the rotation is counter-clockwise, the end result of Transverse Flow is a right rolling motion of the rotor disk.  In a single rotor helicopter, the rolling motion would be compensated with left cyclic.  In tandem rotor helicopters with their counter-rotating blades, the transverse flow effect on the two rotor systems wash out the rolling motion of the helicopter.  The right rolling motion is a result of Gyroscopic Precession.  The input from lift is at maximum in the front half of the rotor disk and is manifested 90 degrees later in the direction of rotation (approximately the 9 o’clock position).

F.
The effect of transverse flow is most notable between 10 and 20 knots where the lift differential is at its maximum.

(6).
Gyroscopic precession (FM 1-203, pg. 5-6):

A.
Is a phenomenon occurring in rotating bodies in which a force applied manifests itself 90 degrees after (in the direction of rotation) the point in which the force was applied.

NOTE:  In the CH-47 helicopter the swashplates apply the force 45 degrees ahead of the intended point and the offset of the pitch horns applies the remaining 45 degrees, for a total of 90 degrees.  If compensation for Gyroscopic Precession was not accomplished in this manner, the flight control inputs would manifest at the wrong place in the tip path plane.  For instance, application of forward cyclic would yield a left bank.

(6).
Airflow in forward flight (FM 1-203, pg. 6-10):

A.
The efficiency of the rotor system is improved with each knot of incoming wind.

B.
(FM 1-203, pg. 6-28) Improved rotor efficiency resulting from directional flight is called Translational Lift.

C.
As the rotor system begins to outrun the re-circulation of old vortices and begins to work in relatively undisturbed air, (about 16-24 knots) the aircraft passes through Effective Translational Lift (ETL).  The airflow becomes more horizontal, and the rotor produces much more lift and less drag. Induced Flow is reduced and Angle of Attack is increased.

D.
As the helicopter makes the transition from a hover to directional flight, Dissymmetry of Lift and the Transverse Flow effect begin to affect the rotor system.

E.
Dissymmetry of Lift causes the rotor disk to pitch up.

F.
Transverse Flow causes the rotor disk to roll right.

(7).
Dissymmetry of Lift (FM 1-203, pg. 6-14):

A.
Is the difference in the lift between the advancing and retreating half of the rotor disk.

B.
Lift increases as the square of velocity of the air mass being moved.

C.
A large lift potential exists between the advancing and retreating blades and must be compensated for or the helicopter would not be controllable.

D.
Compensated for by blade flapping and cyclic feathering.

1.
On the CH-47 helicopter, cyclic feathering is partly accomplished by the use of the LCT’s.  The LCT’s help keep the fuselage level as forward airspeed increases.

2.
Blade flapping (FM 1-203, PAGE 6-15):

a.
The up and down movement of the rotor blade which, in conjunction with cyclic feathering, lessens dissymmetry of lift.

b.
The advancing blade meets a higher relative wind velocity and generates more lift.

1.
As it generates more lift it flaps upward.  Maximum up flapping velocity occurs at the 3 o’clock position and is manifested 90 degrees later.  Maximum up flapping occurs over the nose.

c.
The retreating blade meets a lower relative wind velocity and generates less lift.

1.
As it generates less lift it flaps downward.  Maximum down flapping velocity occurs at the 9 o’clock position and is manifested 90 degrees later.  Maximum down flapping occurs over the tail.

d.
This up flapping of the blade over the nose and down flapping of the blade over the tail causes the rotor disk to pitch up.

e.
As the blades flap up or down the angle of attack is changed.

1.
Up flapping blades increase induced flow, reducing angle of attack and generates less lift.

2.
Down flapping blades reduce induced flow, increasing angle of attack and generates more lift.

3.
Up and down flapping blades do not change the total lift produced by the rotor system.  Blades flap to maintain rotor system equilibrium.  They do cause the rotor system attitude to tilt rearward by causing the total lift vector to be inclined more rearward, which reduces airspeed.

3.
Cyclic feathering (FM 1-203, PAGE 6-18):

a.
In forward flight the lowest point in the rotor system must be over nose, otherwise a helicopter won’t fly forward.

1.
Because of blade flapping the highest point in the rotor system would normally be over the nose.

b.
To get the lowest point in the rotor system over the nose, cyclic feathering is used.

1.
Cyclic feathering changes the angle of incidence differentially around the rotor system.

2.
The angle of incidence is the angle between the chord line of the rotor blade and the plane of rotation, usually referred to as the blade pitch angle.

3.
The chord line is a straight line intersecting the leading and trailing edges of the airfoil.

c.
Cyclic stick movement decreases the angle of incidence at one point in the rotor system and increases it by the same amount 180 degrees later.

1.
Forward movement of the cyclic reduces pitch angle and angle of attack at the 3 o’clock position, causing the advancing blade to flap down. (single rotor helicopters)

2.
It also increases pitch angle and angle of attack at the 9 o’clock position causing the retreating blade to flap up. (single rotor helicopters)

3.
Because the points where maximum up and down flapping are now over the tail and nose respectively, the lift/thrust vector is inclined forward and the helicopter will move forward.

4.
In the CH-47, cyclic feathering is accomplished in part by the longitudinal cyclic trim system.

5.
The CH-47 helicopter utilizes differential collective to rotate the helicopter about the pitch axis,  Because of this, cyclic feathering, as used in single rotor helicopters, is not possible.

a.
Instead, electrically operated motors function automatically, based on AFCS computer input, to rotate the swashplates at different points in the forward and aft rotor systems to accomplish cyclic feathering in the pitch axis.

6.
TACTICAL AND MISSION TASKS:

a.
MISSION EQUIPMENT:

(1).
APR-39A(V1) (TM 11-5841-294-12, PAGE 2-4):

A.
Set power on.

B.
Listen for voice message:  “APR 39 POWER UP”.

C.
Adjust BRIL control for brightness of display.

D.
Set mode switch to Mode 1.

E.
Run the self test.

F.
Listen for voice message “SELF TEST SET VOLUME AND LONG COUNT”.

G.
Check that operation flight program (OFP) and emitter identification DATA (EID) are correct for theater or mission.

H.
Check that two triangles, one at 12 o’clock and one at 6 o’clock are displayed and not flashing.

I.
Check that four flashing asterisks appear, one in each quadrant.

Note:
 The asterisks will not flash if the AN/AVR-2, Laser Detector, is installed and operational.  CH-47Ds do not have them.

J.
Listen for voice message “APR 39 OPERATIONAL”.

K.
Set mode switch to Mode 2.

L.
Run the self test.

M.
Listen for voice message “SELF TEST SET VOLUME AND SHORT COUNT”.

N.
Observe display data as before.

O.
After running the self test always check that the + symbol in the display is centered, otherwise notify maintenance.

(2).
AN/ALQ-156 (TM 1-1520-240-10, PAGE 4-3):

A. The countermeasures set detects the approach of anti-aircraft missiles and signals the M-130 flare dispenser to launch flares to decoy the missiles from the helicopter.

B. The Set consists of:

1. CONTROL HEAD on center console.

2. RECEIVER-TRANSMITTER in avionics compartment.

3. TWO ANTENNAS on bottom of fuselage.

4. TWO CAUTION LIGHTS on master caution panel:

a. CM INOP - Indicates the set has failed.

b. CM JAM - Indicates mutual interference or jamming.

C. AN/ALQ-156 OPERATION:

1. MSL DET SYS CIRCUIT BREAKER (#2 PDP) - Check in.

2. POWER CONTROL SWITCH - On.

3. WARMUP LIGHT - ON (allow for 10 minute warm-up).

4. STATUS SWITCH - Push for standby or release for auto protection.

5. CM JAM CAUTION LIGHT – Check out.

6. CM INOP CAUTION LIGHT – Check out.

7. POWER SWITCH - Off when protection is no longer required.

D. WARNINGS:

1. A flare launch can occur when the flare dispenser system is armed and the countermeasures set is operating.

2. A flare launch will occur if the flare test switch is operated.

3. The unit emits radio frequency energy and may cause burns to personnel within six feet of the antenna.

4. If the set has been off for less than 5 minutes and further operation is required the warm-up indicator may go out immediately if the set is switched back on. It is mandatory that the system be operated in standby for at least one minute.  Failure to observe this may result in flare launch and or transmitting frequency instability and interference.

(3).
M-130 FLARE DISPENSER (TM 1-1520-240-10, PAGE 4-4):

A. The set will dispense up to 30 decoy flares as a countermeasure to infrared seeking missiles.  Flares can be fired manually or automatically by ALQ-156.  A ground safety relay controlled by the right aft landing gear proximity switch and a safety pin manually installed in the flare dispenser prevents firing flares when the helicopter is on the ground.

B. The set consists of:

1. An externally mounted FLARE DISPENSER.

2. DISPENSER CONTROL PANEL on center console.

3. TWO COCKPIT FIRING SWITCHES (one on each cyclic).

4. FOUR HANDHELD FIRING SWITCHES in cabin area.

C. M-130 FLARE DISPENSER PREFLIGHT:

1. SELECTOR SWITCH – Set to F.

2. SAFETY PIN - Remove and stow.

3. FLARES - Note quantity installed.

4. LDG GR SW BYPASS SWITCH - Normal, cover down.

5. INDICATOR LIGHTS - Press to test.

6. CABIN HANDHELD FIRING SWITCHES - Check connected and secured.

7. RIPPLE FIRE SWITCH - Cover down.

8. ARM/SAFE SWITCH - Safe.

9. FLARE COUNTER - Set to number of flares installed.

D. M-130 FLARE DISPENSER INFLIGHT OPERATION:

1. After liftoff - LDG GR SW STATUS LIGHT Check lit.

2. ARM/SAFE SWITCH - Arm.

3. READY TO FIRE CAUTION LIGHT - Check lit.

4. ECM SET - On, allow 10 minutes for warm-up.

5. If ECM set is inoperative - Press firing switch to fire flare.

NOTE:  Fire three flares at three second intervals for each missile threat.  The dispenser will fire one flare each time the fire switch is pressed following a 2.5 second delay.  If a flare fails to ignite a second flare will be fired within 75 milliseconds. Up to three flares will attempt to fire after which automatic operation will stop until a fire button is again pressed.

E. M-130 FLARE DISPENSER BEFORE LANDING:

1. ARM/SAFE SWITCH - Safe.

2. READY TO FIRE LIGHT - Check out.

3. ARM LIGHT - Check out.

F. M-130 FLARE DISPENSER AFTER LANDING:

1. LDG GR SW STATUS LIGHT - Check out.

2. GROUND SAFETY PIN - Installed.

3. Remove and stow the crew firing switches.

   b. DOWNED AIRCRAFT PROCEDURES:
c. TERRAIN FLIGHT PLANNING AND SAFETY:

(1).
TERRAIN FLIGHT MISSION PLANNING:

A. Analyze the mission in terms of the Mission, Enemy, Terrain, Troops, and Time available - METT-T.

B. Plan the flight by conducting a map or photo reconnaissance.

C. Assess the terrain, mission requirements, and enemy and friendly situations.

D. Obtain a thorough weather briefing.

E. Determine primary and alternate routes.

F. Compute time, distance, and fuel requirements.

G. Annotate the map with sufficient information.

H. Brief the crew.

(2).
Hazards to terrain flight safety:

A. Physical Hazards:

1. Wire hazards: power lines, guy wires, etc., know where they are by checking the unit’s hazard map. Plot any unmarked wire hazards found in flight for later posting on the unit’s map.

2. Wire Detection: Do a thorough map / photo reconnaissance. Fly at slower airspeeds. Expect them along roads, waterways, near towers, near buildings, swaths cut through vegetation.

3. Wire Crossing:

a. Crossing at or near the poles is best.

b. Next Best - At the midpoint where they are lowest.

c. Last - Under the wires (minimum clearance 29 feet plus hover height).

B. Natural Hazards:

1. Trees.

2. Birds.

C. Weather Hazards:

1. Restricted Visibility: Sun low in the sky, fog or mist.

2. Wind Conditions:  Downwind flight at slow airspeeds requires more power.  Turbulence and thermals at low altitudes can be dangerous if the loss of altitude is not anticipated.

D. Human Factors:

1. Fatigue:  Terrain flight is more fatiguing. 

a. Establish flight time limitations and crew rest.

b. Keep physically fit.

c. Develop teamwork amongst crew members.

2. Vision:

a. Learn to use peripheral vision.

b. Learn search techniques.

E. Maintenance:

1. Place a greater emphasis on post flight inspections of aircraft for blade strikes, engine FOD damage.  Keep the windscreens clean.

d. INTERPRETATION OF NAVIGATIONAL CHARTS, MAPS, AND OVERLAYS:
e. TACTICAL REPORTS (TC 1-216, Task 2091, Page 6-137):

(1).
Spot report:  S A L U T E.

A. Your Call Sign.

B. Size.

C. Activity.

D. Location.

E. Unit.

F. Time.

G. Equipment.

H. What you are doing about it.

(2).
Tactical Communication and ECCM (ATM, Task 2090, Page 6-135):

A. Electronic communications in a tactical environment should only be used when necessary.

B. Operate in secure mode.

C. To eliminate confusion use only approved words, phases, and codes.

D. Transmit information clearly, concisely, and slowly enough to be understood.

E. Keep transmissions short, under ten seconds.

F. Don’t identify units or individuals during non-secure transmissions.

G. Use proper SOI procedures and authenticate.

H. Keep accurate and detailed records of MIJI incidents.

I. Monitor the SIF/IFF light during flight.

J. Use the SAM system for non-radio communication in flight.

K. Use other visual means of communication where appropriate, i.e. flags, lights, panels, pyrotechnics, hand and arm, aircraft maneuvers.

(3).
Evasive maneuvers (TC 1-216, Task 2008, Page 6-99):

A. Tanks and Small Arms:

1. Immediately turn away and conceal.

2. Make sharp turns of unequal magnitude and time.

3. Make small changes in altitude.

B. Large Caliber Anti-Aircraft Fire:

1. Make immediate 90 degree turn away from threat.

2. Fly no more than 10 seconds in a straight line.

3. Descend to NOE altitudes.

C. Fighters:

1. Fly NOE.

2. Mask, if possible.

3. Turn into the attacker.

4. Turn sharply once the attacker is committed.

D. Heat Seekers:

1. Keep heat sources away from the enemy.

2. Deploy flares.

3. Mask.

E. Anti-Tank Missiles:

1. Turn rapidly.

2. Mask.

3. As missile is about to impact - rapidly change altitude.

(4).
Doppler Operation (TC 1-216, Task 1026, Page 6-53):

A. Doppler updating using the acronym “ U S A “ (TM 1-1520-240-10, Page 3-21):

1. (U) UNANTICIPATED:

a. Display selector - Rotate to “PP”.

b. KYBD Pushbutton - Press, check that display freezes.

c. Compare landmark coordinates.

d. If an update is warranted:

1. Enter new coordinates.

2. ENT Key - Press.

e. If no update is needed, select different position on display selector.

2. (S) STORED:

a. FLY TO DEST Thumbwheel - Set to destination to be over-flown.

b. Display Selector - DIST/BRG-TIME.

c. KYBD Pushbutton - Press and release when helicopter is over the destination.

d. ENT Key - Press.

3. (A) ANTICIPATED:

a. Display Selector - DEST/TGT.

b. DEST DISP Thumbwheel - “P”.

c. KYBD Pushbutton - Press, check display freezes.

d. Landmark Coordinates - Manually enter.

e. ENT Key - Press when over landmark.

f. Display Selector - Rotate to abort update.

7.
NIGHT TASKS:

a.
NVG LIMITATIONS:
b. VISUAL ILLUSIONS (FM 1-301, Page 8-6 and FM 1-204, Page 1-17):

(1).
ACRONYM - “ F F F   C R A S H   S A R “

a. (F) FALSE HORIZON: cloud formations or northern lights may be confused with actual ground horizons.

b. (F) FLICKER VERTIGO: Lights flickering at a rate of 4 to 20 cycles per second may cause nausea or vomiting.  Sunlight through the rotors, for example.

c. (F) FASCINATION: Fixating on a target may delay pull up until it’s too late.

d. (C) CONFUSION OF GROUND LIGHTS: Mistaking stars for ground lights.  Lights along the seashore can be mistaken as the horizon.

e. (R) RELATIVE MOTION: During formation flight seeing another aircraft move and interpreting it as your aircraft’s movement.

f. (A) AUTOKINESIS: Staring at a fixed point of light too long may make it appear to move.

g. (S) STRUCTURAL ILLUSIONS: Structural illusions caused by heat, rain, snow, or other visual obstructions.  A straight line may appear curved.

h. (H) HEIGHT / DEPTH PERCEPTION: Flying over desert, snow, or water pilots may feel they are higher than they actually are.

i. (S) SIZE DISTANCE: Staring at a point of light as it approaches or recedes may make it appear to increase or decrease in size.

j. (A) ALTERED PLANES OF REFERENCE:  Approaching a line of mountains or clouds alters the planes of reference, causing you to climb even with adequate altitude. When flying Parallel to a line of clouds you may feel the need to tilt away from the clouds.

k. (R) REVERSIBLE PERSPECTIVE:  An object may appear to be going away when in fact it is approaching.  Often noticed when an aircraft is flying Parallel to your course.

c. NIGHT VISION TECHNIQUES (FM 1-204, Page 1-11):

(1).
Methods:

A. Scanning:

B. Off Center Viewing:

(2).
Night vision limitations (FM 1-204, Page 1-21 and Page 4-1):

A. Meteological Conditions:

B. Aircraft Limitations:

C. Self Imposed Stresses:

d. DISTANCE ESTIMATION AND DEPTH PERCEPTION:

ACRONYM – “ G R A M ”

(G)
GEOMETRIC PERSPECTIVE
(R)
RETINAL IMAGE SIZE
(A)
AERIAL PERSPECTIVE
(M)
MOTION PARALLAX
(1).
(G) GEOMETRIC PERSPECTIVE:

ACRONYM – “ L A V “

(L)
LINEAR PERSPECTIVE
(A)
APPARENT FORESHORTENING
(V)
VERTICAL POSITION IN FIELD
A. (L) LINEAR PERSPECTIVE:  Parallel lines such as railroad tracks converge in the distance.

B. (A) APPARENT FORESHORTENING:  The true shape of an object appears elliptical in the distance. As distance decreases the true shape then becomes known.

C. (V) VERTICAL POSITION IN FIELD:  Objects or terrain features in the distance appear higher than features closer to the observer.  Thus, the higher objects are judged further away.

(2).
(R) RETINAL IMAGE SIZE:

ACRONYM – “ K I T O “

(K)
KNOWN SIZE OF OBJECTS
(I) 
INCREASING/DECREASING SIZE OF OBJECTS
(T)
TERRESTRIAL ASSOCIATIONS
(O)
OVERLAPPING CONTOURS
A. (K) KNOWN SIZE OF OBJECTS:  The nearer an object is to the observer the bigger it appears. The brain learns to associate size with distance.

B. (I) INCREASING/DECREASING SIZE OF OBJECTS:  If the retinal size of an object is increasing, the object must be getting closer.

C. (T) TERRESTRIAL ASSOCIATIONS:  Comparison of an object with other objects of known size will help determine distance.

D. (O) OVERLAPPING CONTOURS:  When objects overlap, the overlapped object is further away.

(3).
(A) AERIAL PERSPECTIVE:  The clarity of, and shadow cast, by an object is perceived by the brain and used as clues for estimating distance.  On a clear night when objects are seen distinctly, they appear closer than they are.  On a not so clear night, objects are judged to be further away than they actually are.  Colors change as distance increases - objects lose their true color at a distance at night.  Details lessen with increasing distance - piles of leaves become solid masses, etc.  Shadows reveal distance between the object and the light source.

(4).
(M) MOTION PARALLAX:  Motion Parallax refers to the apparent relative motion of stationary objects as viewed by an observer moving across the landscape.  Near objects appear to move backward, past, or in opposite directions.  Far objects seem to move with the observer or remain fixed.  Objects near the aircraft seem to move fast, while objects far away are almost stationary.  Thus, the apparent rate of motion determines the distance.

e. DARK ADAPTATION AND PROTECTION OF NIGHT VISION:
(1).
Use of lights (FM 1-204, Page 4-5):

A. If conducting preflight at night, use a flashlight with a white lens.  Oil and hydraulic leaks are difficult to detect under red light.

Note:  Allow adequate time to dark adapt after preflight.

B. Keep cockpit lights as low as possible during run-up and flight.

C. Select the dim position for the caution panel lights.

(2).
Types of vision (FM 1-204, Page 1-3):

A. PHOTOPIC:

1. Daylight vision.

2. Cone Vision:  Rods washed out by too much light.

3. Sharp image interpretation and good color vision.

B. MESOPIC:

1. Dawn or Dusk Vision.

2. Combination of rod and cone vision.

3. Visual acuity steadily decreases.

4. Reduction in color vision.

5. Greater emphasis should be placed on off-center vision.

C. SCOTOPIC:

1. Night vision.

2. Rod Vision only - cones ineffective in low light.

3. Visual Acuity 20/200 or less.

4. Total loss of color vision.

5. Night Central Blind Spot develops due to loss of cone vision.

6. Objects must be viewed with Off-Center Vision and Scanning.

(3).
DARK ADAPTATION (FM 1-204, PAGE 1-6):

A. In 30-45 minutes maximum adaptation occurs.

B. The lower the starting level of illumination the more rapidly the rate of adaptation.

(4).
PROTECTION (FM 1-204, PAGE 1-7):

A. Wear Sunglasses.

B. Wear Red lens goggles.

C. Observe lighting precautions.

(5).
CENTRAL NIGHT BLIND SPOT (FM 1-204, PAGE 1-5):

A. The central part of the eye is not sensitive to low levels of light due to a high concentration of cones in that area.  This is in contrast to the day blind spot, which results from the point at which the optic nerve enters the eye.  As a result, scanning and off center vision must be used to locate objects at night. Care must be taken not to look at objects too long as the rods around the night blind spot will quickly bleach out and the object will disappear from sight.

8.
MAINTENANCE TEST FLIGHT TROUBLESHOOTING AND SYSTEM OPERATIONS:
a.
Vibrations:

b. FUEL SYSTEM:
c. ENGINE START:

(1).
APU ENGINE START:

A. (MTF, Page 2-36) APU start times:

1. APU SWITCH to RUN for 3 to 5 seconds.

2. APU SWITCH to START for 2 seconds.

3. APU Caution Light should be on within 10 to 12 seconds after switch is released to the RUN position.

4. Utility Hydraulics System CAUTION LIGHT should be out within 30 seconds of operation.

d. POWER PLANT:
(1).
(MTF, Page 4-15)  To adjust the N1 speed at which the bleed band closes, turn the adjusting screw counterclockwise to increase the N1 speed at which the bleed band closes.  One full revolution equals approximately 5 percent N1.

e. POWER TRAIN:

(1).
(TM 55-1520-240-23-5, Tasks 6-17, 18, 19, 29, beginning on page 6-45) The Forward Output Adapter on the Combining Transmission and the Input Adapter on the Aft Transmission have bolts installed that alternate the position of the head of the bolt.  All other flex pack adapters have bolts that have the head towards the nose of the aircraft.

f. FLIGHT CONTROLS:
(1).
(MTF, Page 2-58.1) During the Mechanical Rig Check of flight controls at a hover, the stick position indicator should read ¾ inch aft, plus or minus ¼ inch.  This is done with the DASH actuators electrically disconnected.

(2).
AFCS SYSTEM:

A. Engagement errors in the AFCS checks at a hover are a result of the Linear Variable Differential Transducer (LVDT) and the mechanical lock (under the authority cover) not being equal in adjustment.

g. HYDRAULIC SYSTEM:

(1).
Utility Hydraulic System:

A. (Maintenance Test Pilot Course) The Utility Hydraulic system supplies hydraulic power for non-flight essential hydraulic systems.  These systems are:

1. Wheel Brakes.

2. Power Steering.

3. Swivel Locks.

4. Centering Cams.

5. Ramp Actuator Cylinders.

6. Cargo Door Motor.

7. Center Cargo Hook.

8. Cargo/Rescue Winch.

9. Engine Starters.

10.  Power Transfer Units (PTU).

11.  APU Start System.

B. (Maintenance Test Pilot Course):  The Utility Hydraulic System incorporates a Pressure Control Module that isolates the subsystems from each other.  When a failure occurs in one subsystem, the pilot can isolate the defective system by operating switches in the cockpit and the remaining subsystems will continue to operate normally.  The APU starting subsystem includes two accumulators.  A 375 cubic inch accumulator accelerates the APU to start.  A 25 cubic inch accumulator maintains reservoir pressure throughout the start cycle.  The APU starting subsystem also includes a two-stage hand pump for emergency charging of the APU start accumulators.  Normally, the APU accumulators recharge after the APU is running by pressure supplied from the APU motor-pump.

C. System particulars:

1. System Pressures:

3,000 PSI Nominal – (3,350 PSI with the APU operating).

Return Side Pressure - 50 to 90 PSI.

Flow Rate - 16 GPM Nominal.

2. Fluids used:

Primary:  MIL-H-83282 (Fire Retardant).

Alternate:  MIL-5606 (Not Fire Retardant).

Fluids are compatible.

Note:

Operating temperature:  -65 to 125 Ambient.

System Capacity:  5.60 quarts (Dash 10 says 6 quarts).

Filling of system via three position fill module at Station  (right hand side of ramp).

D. Utility System Components:

1. Reservoir/Cooler Assembly:

a. Located in the aft pylon, the Reservoir/Cooler provides a supply of hydraulic fluid and a heat exchanger to cool the hydraulic fluid used to power the system.  Contained in the Reservoir/Cooler are level indicators, one on the Reservoir and an Linear Variable Differential Transducer (LVDT) for remote indication on the Maintenance Panel, a Thermal Switch to control cooling fan operation, a Temperature Bulb for remote temperature indication on the Maintenance Panel, and a Bleed and Relief valve for system bleeding and pressure relief.  Hydraulic fluid is fed from the reservoir to the system at approximately 55 PSI when the utility system is operating at 3000 PSI.

b. Reservoir Subcomponents:

1. Low Pressure Relief Valve:

2. Bleed/Relief valve:

3. Thermal Switch:

4. Temperature Sensor:

2. Utility Accumulators:

a. APU Start Accumulator:

b. APU Start Module Accumulator:

c. Swivel Lock Accumulator:

d. Wheel Brake Accumulator:

3. Controllable Check Valves:

a. There are two Controllable Check Valves in the Utility Hydraulic System.  One directs the APU start pressure to the subsystems for emergency operation.  It is located in the aft section RH side Station 520.  The other Controllable Check Valve is in the Bootstrap Accumulator line to maintain the pressure on the reservoir during APU start.  This Controllable Check Valve must be opened to depressurize the Utility Hydraulic System for maintenance.  It is located in the aft section RH side Station 560.

4. Hydraulic Fill Module:

a. The Hydraulic Fill Module can be used to fill all three hydraulic systems from a single point, one at a time.  It can be used to fill any system, even during flight.  It is located in the aft section RH side Station 510.

b. The Fill Module has a 3 way, 4 position Rotary Selector Valve:

1. Three way in that it will fill three seParate systems, one at a time.

2. Four Positions:

A. Closed.

B. Utility System fill.

C. Number 1 Flight System fill.

D. Number 2 Flight System fill.

c. The Fill Module Reservoir has a 0.0035 inch particle filter installed in fill inlet port.

d. Capacity:  Approximately 1 quart.

5. Dual Stage Hand Pump:

a.  A Dual Staging Hand Pump can be used to charge the APU accumulator (375 inch) when the pressure is low.  The pump stages at 220 PSI, so the operation of the pump becomes easier as the pressures rise.  It is located in the aft section RH side Station 527.  The hand pump may be used to operate the utility sub-systems during an emergency provided that the Utility Controllable Check Valve (RH side Station 520) is opened.

6. APU Start Module:

a. The APU Start Module is the primary hydraulic control for APU starting and control of the motor/pump control.  It contains a Pilot Solenoid Valve, which is controlled by the ESU that controls a Pressure Operated Valve.  The Pressure Operated Valve controls the pressure to the motor/pump, as well as the signal line accumulator and the utility hydraulic system depressurization valve.  It is located in the aft section RH side Station 584.

7. Power Transfer Units (PTU):

a. The Power Transfer Units transfer utility hydraulic power to flight control hydraulic system.  Pressure from the utility hydraulic system drives a fixed displacement motor, which is coupled to a fixed displacement pump.  The pump provides hydraulic pressure to the flight control hydraulic system.  The use of a motor/pump arrangement ensures that the hydraulic fluids from the respective systems do not intermix.  The # 1 PTU is located in forward pylon, RH side, Station 140.  The # 2 PTU is located in the aft pylon, center, Station 550.  Each PTU incorporates a flow limiter to maintain system output at or below 3000 PSI and not exceeding 3.6 GPM.  Controlled by its respective switch on the overhead panel in the cockpit, each PTU contains a solenoid valve for system operation.  The valve is spring-loaded to the closed position, that is - normally off.  Power from the # 2 D.C. Bus through the cockpit switch and to the solenoid valve is required to electrically operate either valve that allows the PTU to function.  A complete loss of D.C. electrical power, or failure of the # 2 D.C. Bus associated with a D.C. bus tie failure, will render both PTUs inoperative.

b.  (-10, Para. 2-152) It is important to remember, with the Battery Switch Off, only the switched battery and battery buses are energized.  With the Battery Switch ON, only the switched battery, battery, and essential buses are energized.  Battery power never reaches the D.C. Buses.

8. APU Motor Pump:

   h. ELECTRICAL SYSTEM:
i.
INSTRUMENT INDICATIONS:

(1).
Flight Instruments:

A. (MTF, PAGE 2-40) This check is the ground check prior to engine start.  During the altimeter check, set local barometric pressure on each altimeter and compare each altimeter to known field elevation.  If more than a 50 foot error is noted between the altimeter and field elevation, corrective action should be initiated.  Unreliable for flight if more a 70 foot error exists.  This check is done with the rotors stopped and in a no wind condition.  There is NO requirement to compare one altimeter against the other.

B. (MTF, PAGE 2-84.1) The maximum allowable difference between the pilot and copilot altimeters depends on the in-flight altitude at the time of the check:

               
100 ‘  @   0 - 500 FEET

               
150 ‘  @   1000 - 2000 FEET

               
200 ‘  @   2000 - 4000 FEET

              
300 ‘  @   4000 - 8000 FEET

               
350 ‘  @   8000 - 10,000 FEET

C. (MTF, PAGE 2-40.1) During VGI ground check, minimum travel should be 8 degrees left and right, and 5 degrees up, and 10 degrees down.

D. (MTF, PAGE 2-36) After A.C. power is applied the VGIs should be aligned within 90 seconds.

E. (MTF, PAGE 2-42) During LCT check, travel time from full retract to full extension is a maximum of 25 seconds.

F. (MTF, PAGE 2-46) Maximum difference between pilots and copilots rotor tachometer readings 2 percent.

 G. (MTF, PAGE 2-47) Maximum engine oil pressure fluctuation is plus or minus 5 PSI.

H. (MTF, PAGE 2-52) Maximum fluctuation of transmission oil pressure is plus or minus 10 percent of actual readings.

I. (MTF, PAGE 2-52) Transmission oil pressure reading in the scan position must be within plus or minus 3 PSI of the low transmission.

 J. (MTF, PAGE 2-52) In the test position, the transmission oil pressure must read 0 PSI or below.

K. (MTF, PAGE 2-52) In the scan position the transmission oil temperature must read plus or minus 5 degrees of the high transmission.

L. (MTF, PAGE 2-52) In the test position, the transmission oil temperature must read minus 70 or below.

M. (MTF, PAGE 2-68) At 60 knots indicated airspeed the maximum difference between the pilots and copilots airspeed indicators is 7 knots.

N. (MTF, PAGE 2-74) At 140 knots indicated airspeed the maximum difference between the pilots and copilots airspeed indicators is 6 knots.

j. ENGINE PERFORMANCE CHECK:

(1).
(MTF, page 4-28) While performing a TEAC, do not exceed the following limits:

A. PTIT - 890 Degrees.

B. N1 - 105 Percent.

C. Airspeed - 140 KIAS.

D. Torque   - 123 Percent.

(2).
(MTF, Page 4-29) A TEAC is acceptable if either one of the following two conditions are met:

A. Method One – For Engines that have had performance enhancements. (All parts of steps 1-3 must be met):

1. Recorded (actual) N1 is between the values from step 10a (MTF CL, page 4-28.1).

b. Enter the chart on page 5-12 at actual FAT and move vertically to the acceptable N1 upper and lower limit lines.  Move left on the chart to read the acceptable N1 speeds.

2. Recorded PTIT is between the values from step 10b, which define acceptability (MTF CL, page 4-28.1).

a. Enter the chart on Figure 5-12.1 at FAT.  Move vertically to read the upper and lower limit lines.

b. The Upper limit is the top most line at the actual FAT, as indicated on the chart.

c. The Lower limit baseline is a calculation (See example at the top of page 4-28.2 of the MTF CL).

1. Subtract 20 degrees from the actual PTIT recorded during the TEAC.

2. Determine the number of degrees above the Lower Band Limit Line immediately below the sum of the calculation from the previous step (Recorded PTIT minus 20 degrees).

3. Enter this figure in the Historical Records on the DA Form 2408-19-1 Overprint.  (Test Pilots:  Hump your butts up to QC and record it, or make sure the TI records it – it often gets overlooked until the next TEAC, and then there is no data available.)

4. For the FAT at which a future TEAC will be accomplished on that engine, the plotted value of the Upper limit and the recorded value of the Lower Limit will be used to determine acceptability. The PTIT must be in the range as recorded on the Historical Records.

3. Recorded torque exceeds the value from step 10c.

a. Enter the chart on Figure 5-12.2 at actual FAT.

b. Move vertically to intersect the PA at which the TEAC was performed.

c. Move left to read the minimum torque that the engine must produce to be acceptable.

Note:  An engine that produces the minimum required torque during the TEAC is said to be capable of producing a minimum of 4,500 SHP when the N1 Topping Stops are removed upon completion of the MTF.

Note:  How will you know if the engine has had performance enhancements just by looking at it?

Answer: You won’t – You have to perform the TEAC to find out.

B. Method Two – For older, decrepit engines. (All parts of steps 1-3 must be met):

1. Recorded PTIT is within Band 1 of Figure 5-12.1

2. Recorded (actual) Torque exceeds the value from step 10c.

3. Recorded N1 is within 5%, but not exceed the Max N1 line of Figure 5-12.

(3).
(MTF, Page 4-29) In making trim adjustments, ¼ turn of military trim screw changes N1 approximately 1 percent and PTIT approximately 25 degrees.

(4).
The only time a TEAC can be deferred is when too much power is developed by an engine for the ambient temperature conditions that exist, i.e. the torque will exceed 123 percent. (TM 55-1520-240-23, Task 4-3, Para 5):

Note:

Below 5 degrees Celsius FAT it may impossible to conduct a TEAC without exceeding 10,000 feet pressure altitude.  During cold weather periods, precise trimming of the fuel control is less critical since considerable reserve power exists due to low ambient temperatures.  When the above condition occurs, enter a red dash in the aircraft forms and records and accomplish the TEAC as soon as conditions permit.

Also, this entry must be carried forward daily when the forms and records are closed out every flight. The deferred TEAC may not be placed on the Dash 14 in the aircraft logbook.

(DA PAM 738-751, Para 2-12):  A red dash “-“ status symbol may be entered on this form when it is needed to defer the application of a normal MWO or a non-emergency SOF message/ASAM/TB.  Otherwise, red dash “-“ symbols will not be entered on this form.

k.
CAUTION PANEL INDICATIONS:
l.
COMMUNICATION AND NAVIGATION EQUIPMENT:
(1).
Communications Equipment:

(2).
Navigation Equipment:

A. (MTF, Page 2-31) Magnetic compass must be compensated every 12 months.

B. (MTF, Page 2-65/77) At a hover and in-flight the pilots and copilots HSIs must read with 2 degrees of each other.

C. (MTF, Page 2-65/77) At a hover and in-flight the magnetic compass and the HSIs must read within 5 degrees of each other.

D. (MTF, Page 2-78) In-flight while tuned to a reliable station on the VOR, the number 2 needle on the HSI must point to within plus or minus 3 degrees of magnetic course to station.  Ten degrees off course should give full deviation (bar displacement).  Maximum fluctuation of number 2 needle is plus or minus 5 degrees.

E. (MTF, Page 2-79) In-flight while tuned to a reliable station on the ADF, the number 2 needle on the HSI must point within plus or minus 3 degrees of the magnetic bearing to the station.  Maximum fluctuation of the number 2 needle is plus or minus 5 degrees.

9.
COMMONLY ASKED QUESTIONS:

1.
What features are provided by the Advanced Flight Control System (AFCS)? (-10, Para 2-77)

a.
Rate dampening in all axis.

b.
Sideslip stability.

c.
Pitch and roll attitude hold.

d.
Heading hold.

e.
Airspeed hold.

f.
Altitude hold (barometric and radar).

g.
Heading select.

h.
LCT scheduling.

i.
Improved control response in all axis.

2.
What actions will cause the heading hold to disengage? (-10, Para 2-85)

a.
Swivels switch to unlock or steer.

b.
Centering device release switch depressed.

c.
Pedals moved.

d.
Above 40 knots, moving the cyclic laterally, using lateral beep trim, or engaging Heading Select.

3.
Discuss the operation of barometric and radar hold. (-10, Para 2-87, 8-31 and 8-35)

a.
Use barometric hold in forward flight only.

b.
Use radar altitude hold at a hover or overwater, up to 1500 feet AGL.

4.
Explain the use of AFCS trim. (-10, Para 2-81)

a.
Without moving the cyclic laterally or longitudinally, the cyclic beep trim switch may be used to adjust the aircraft attitude in the pitch or roll axis.

5.
What are the 5 functions of the landing gear proximity switches with the aircraft on the ground? (-10, Para 2-4)

a.
They reduce pitch axis gain by 50 percent,

b.
Cancels cyclic stick input to the dash actuator,

c.
Drives the LCTs to the ground position,

d. Right side switch additionally prevents canceling of mode 4 codes and firing flares on the ground.

e. Illuminates the ground contact lights when on the ground.

6.
What navigation information is displayed on the number 2 pointer on the HSI? (-10, Para 3-56)

a.
Magnetic bearing to the VOR or ADF station.

7.
Which radio is connected to the FM homing antenna? (-10, Para 3-1, 3-13)

a.
Number 1 radio only (ARC-201 – Singars).

8.
Explain how to enter location and variation into Doppler memory.

9.
Explain how to update the Doppler from a location stored in memory.

10.
When will the emergency power lights illuminate? (-10, Para 2-44)

a.
890 to 910 (900 +/- 10) degrees Celsius.

11.
The rotor tachometers receive the signals from what source? (-10, Para 2-121)

a.
Each receives the RPM sense signal from their respective main generator,

Copilots:  from the # 1 generator

Pilots:  from the # 2 generator.

b. Power to operate the tachometer is supplied by the DC essential buss, number 1 or 2 as appropriate.

12.
What would result if pressure refueling were attempted with the refuel station switch at off? (-10, Para 2-73)

a. Aft aux tanks would not refill.,

b. Main and forward aux tanks would fill to maximum,

c. The refuel station quantity indicator will be inoperative,

d. There would be no pre-check capability.

13. Explain an unanticipated update from a location not stored in Doppler memory.

14.
What is the least preferred method of slope landing?

a.
Downslope due to LCT programming.

15.
What is indicated by illumination of the dual hook fault lights? (-10, Para. 4-46)

a. Forward and/or aft hook electrical circuits have failed and they cannot be opened normally.

b. Warning: If the DUAL HOOK FAULT light indicates a malfunction of the forward or aft hook, releasing the load using other than the manual release handle is prohibited.

16.
Explain an anticipated Doppler update from a location that is not stored in memory.

17.
Discuss the Brake Steer isolation switch. (-10, Para. 2-101)

a. Normally in the ON position.

b. At OFF, electrically cuts hydraulic power to the brakes, power steering, and swivel locks.

18.
For preflight, what should the utility hydraulic accumulators indicate? (-10, Para. 8-20)

a.
2500 to 3500 PSI charge.

19.
Explain the use of target store on the Doppler.

20.
What can be expected if the AFCS is turned off at one airspeed and on at another? (-10, Para. 8-48)

a.
AFCS off caution lights will remain on until dash reprograms for the current airspeed.

b.
Low rate transient pitch attitude changes will occur until the DASH actuator is reprogrammed.

(1).
If turned off at 110 and the helicopter is decelerated to 90, then turned on – the attitude will pitch down.



Slow Down, Pitch Down.

(2).
If turned off at 90 and helicopter is accelerated to 110, then turned on - the attitude will pitch up.



Speed Up, Pitch Up.

21.
What procedure is to be used prior to entry into turbulent air?

a.
Set the barometric altitude hold off.

22.
What is indicated by a continuously lit “refuel valve position” light on the refueling station panel, with the refuel station switch at OFF.

a.
Associated refuel valve for aft aux tank has failed.

b.
Fuel in that tank is not usable.

23.
Explain the use of xtk/tke on the Doppler.

24.
What electrical busses are energized by the battery?  (-10, Para. 2-152).

a.
Battery switch off:  Battery and switched battery busses.

b.
Battery switch on:  Battery bus,

 Switched battery bus,

 Essential bus.

25.
What does the number 1 bearing pointer on the HSI indicate?

a.
Magnetic bearing to the Doppler destination set on the fly to destination thumbwheel.

26.
Which knob on the HSI operates the heading bug?

a.
HDG knob, lower left hand corner of HSI.

27.
When should the heading (HDG) flag be in view?

a.
When the signal from the directional gyro is unreliable.

b.
When power to the indicator is lost.

28.
May each pilot select a different navigational mode for display on their HSI?

a.
Yes.

29.
Which switches on the HSI mode select panel affect the number 2 bearing pointer?

a.
VOR/ADF select switch.

30.
When do the marker beacon lights on the HSI mode select panel illuminate?

a.
Marker beacon passage.

b.
Pressing any of the three lights with the marker beacon turned on.

c.
Pressing the VOR test switch with the marker beacon turned on.

31.
What are the altitude and pitch/roll limitations for the radar altitude hold?

a.
1500 feet AGL.

b.
45 degrees pitch/roll maximum.

32.
What indications will you have that the radar altimeter limitations have been exceeded?

a.
The OFF flag appears,

b.
The analog pointer goes above 1500 feet and falls behind dial mask

c.
HI/LOW lights extinguish.

33.
What is the purpose of the vertical gyro indicator (VGI) switches?

a.
Allows one indicator to be slaved to the opposite vertical gyro should it’s gyro fail.

34.
What rotor rpm must you use if the CGI is inoperative?

a.
Above 98 percent RRPM.

35.
How must you determine the VNE when the CGI is inoperative?

a.
Use the airspeed limits with CGI inoperative charts in chapter 5.

36.
When may a CGI be used to determine Vne?

a.
When it is operational.

37.
What are the restrictions for night water operations as pertaining to aircraft systems?

a.
Both AFCS must be operational,

b.
Both radar altimeters must be operational.

38.
What are the visibility requirements for night water operations?

a.
A visible horizon must be present,

b.
Two or more highly visible stationary objects must be present.

39.
What is the structural limit for the forward or aft hook?

a.
17,000 pounds.

40.
What is the tandem load limit for the forward and aft hook?

a.
25,000 pounds.

41.
What is the limit for the center hook?

a.
26,000 pounds.

42.
What is the maximum gross weight for the CH-47D?

a.
50,000 pounds.

43.
What are the weight limitations for the CH-47D for water operations?

a.
Normal - 36,000 pounds.

b.
Emergency rescue - 46,000 pounds.

c.
Ditching - 50,000 pounds.

44.
Can both altitude hold systems be engaged at the same time?

a.
No.

45.
What happens to heading select when the centering device switch is pressed ?


a.
Heading select is disengaged.

46.
How should one momentarily disengage altitude hold when changing altitude?

a. Press the thrust brake trigger switch.

47.
Which direction of cyclic movement occurs when the AFCS trim (the Four Way Conical Beep Trim Switch) is used ?

a.
Forward or aft operation of beep trim switch moves cyclic accordingly.

b.
Lateral movement of beep trim switch does not move cyclic.

48.
If the AFCS off caution lights remain on momentarily after the AFCS is turned on, what is the problem?

a.
Normal, the dash actuator is reprogramming at a reduced rate until a null balance is attained, then the lights will go out and the system will function properly.

49.
Can the AFCS bite test be performed on the AFCS computers in flight?

a.
No, an interlock in the engine quadrant control boxes prevents the test from being performed if the ECL’s are not in the stop position.

50.
Which integrated lower control actuators (ILCA’s) have extensible links?

a.
Pitch, Roll, and Yaw.

51.
Name the three types of drag (FM 1-203, page 2-22).

a.
Parasite drag:  results from the way air flows around the helicopter.  The shape, smoothness, size, and design of the aircraft affects this kind of drag.

b.
Induced drag:  results from the downward velocities imparted to the air by the wing as it produces lift and from the vortexes developed by the wing or blade tip.  If no lift is produced there is no induced drag.

c.
Profile drag:  a term applied to what is actually Parasite drag that acts on helicopter rotor systems.

52.
The D.C. electrical system consists of five buses.  Name them.

a.
Number 1 D.C. bus.

b. Number 2 D.C. bus.

c.
Essential bus.

d.
Switched battery bus.

e.
Battery bus.

53.
During engine topping, the emergency power light comes on prior to the engine being topped.  Is the engine trimmed properly?  If not, what action must be accomplished?

a.
The engine possibly trimmed too high.

b.
It is possible that engine trim is ok, check PTIT gauge for temperature.  The Emergency Power Light illumination is a function of the PTIT gauge and it may not be properly calibrated for the CH-47.  Test the gauge in accordance with T-2, Task 8-73.

54.
During the control centering check on a test flight, within what distance should the magnetic brakes hold the cyclic and pedals from the travel stops?

a.
Within ½ inch of stops.

55.
What does an asterisk (*) mean on the test flight check sheet?

a.
The test flight sheet is to be annotated with a specific reading.

56.
What is 880 degrees Celsius when converted to Fahrenheit and where is the answer obtained?

a.
1616 degrees Fahrenheit, MTF page 5-3.

57.
At a pressure altitude of 6000 feet, what is the airspeed range for full extension of the forward and aft LCT’s?

a.
117 to 135 knots.

58.
At what N1 speed should the bleed band be closed with an OAT of + 10?

a.
80.5 to 81.3 percent N1.

59.
How many fuel flow transmitters are in the CH-47D fuel system and what is their purpose?

a.
Two, one for each engine.

b.
Transmits fuel flow in pounds per hour (PPH) to the cockpit fuel flow meter.

60.
To align the forward drive shafting, which drive shaft must be removed?

a.
Number seven.

61.
When an engine transmission is received through supply, is it a left or right transmission, or is there any difference?

a.
Left, by placement of the dowel pins.  Simply remove the dowel pins and place them in a different location to make a right engine transmission.  Upon installation, the oil lines are installed in a different location.

62.
How is the engine drive shaft indexed or aligned during installation?

a.
On the engine side leg 2 between legs 1 and 3.

b.
On the C-box side leg 5 between legs 4 and 6.

63.
What is the required measurement between the target plate and the edge of the switch when adjusting the aft landing gear proximity switches?

a.
.030 to .035 inch gap between plate and switch.

b.
The switch should be covered by the plate .56 to .62 inch.

64.
When adjusting the number 1 engine gas producer system (N1), the band on the actuator is found to be completely covered.  What action or adjustment is necessary?

a.
Adjust the R2 resistor on the N1 control box.

65.
What follow on maintenance is required when servicing the aft landing gear shock struts?

a.
Adjust the proximity switches.

66.
While conducting a pre-flight the forward head, it is noticed that the lightning bonding strap has chaffed into the upper edge of the pitch varying  housing inboard of the vertical hinge pin oil tank.  What is the maximum allowable damage to this area ?

a.
.003 inch in depth.

b.
.625 inch in length.

67.
Are the forward and aft droop stops interchangeable between the forward and aft heads?

a.
No.

68.
What is the clearance required between the interrupter brackets and phase detectors on the swashplates?

a.
.015 to .025 inch. (only use the forward swashplate for track and balance, accelerometers go in both the forward and aft pylon.)

69.
How long must an engine be run if it is determined a serviceability check is required?

a.
One hour.

70.
If contamination of a flight control hydraulic system is suspected (a filter button is extended), what action must be done?

a.
Apply hydraulic power, reset button, cycle controls for 20 seconds.

b.
If it pops again, replace filter, determine cause.

71.
How much fluid leakage is allowed at the Servocylinder (Upper Dual Boost Actuators) piston rods while under operation ?

a.
One drop in 25 cycles.

72.
After depressing an ILCA jam simulation button, the jam sensor indicator extends.  If the jam sensor will not reset after the first attempt, what action is required?

a.
Cycle the flight controls slowly, return to neutral, attempt reset.

b.
If the indicator will not reset, replace ILCA.

73.
What action is required if the cargo loading ramp will not stay in the up and locked position overnight?

a.
Adjust ramp actuators until the ramp seal is compressed .1 inch.

b.
1 turn of actuator rod equals .08 inch.

74.
What is the purpose of the Torquemeter power supply?

a.
It is a solid state inverter that converts D.C. to A.C. power for use by the engine torque sensor.

75.
What is the purpose of the Generator Control Unit (GCU)?

a.
Senses over voltage, under voltage, under frequency, and feeder fault.

b.
If any of the above faults exist, then it will shut down the generator.

76.
What is the minimum clearance between any flight control bellcrank arm and any other moving part?

a.
One inch.

77.
When inspecting flight control bellcranks or idler arms what is considered minor damage?

a.
Nicks, scratches, corrosion pits, or other similar damage.

b.
Depth must be less than .040 or 10 percent of material thickness, whichever is less after burnishing.

78.
What is the allowable difference in measurement of the piston rod extension between the pivoting and swiveling Upper Dual Boost Actuators on the same rotor head?

a.
Must be within .04 inch of each other.

79.
When properly rigged, what should be the clearance of the pitch over travel stops?

a.
.03 inch for the forward stop (with cyclic full forward).

b.
Set cyclic full aft until stop in first stage just touches.

c.
Measure gap in bellcrank under cockpit access e.

d.
Set aft stop to ½ of measurement obtained at access e.

80.
How much damage is permissible on the fire detecting elements?

a.
Dents, nicks, abrasions, and crushed sections that do not reduce element diameter by more than .002 inch.

81.
What is the purpose of the air pressure switch on the heater?

a.
It prevents operation of the heater in case there is insufficient air for safe heater operation.

82.
At what level of maintenance can the transmission oil pressure indicator be tested?

a.
AVIM.

83.
How is positive stick gradient put into the flight controls?

a.
Through the DASH actuator.

84.
How is the airspeed hold signal put into the flight controls?

a.
Through the DASH actuator.

85.
How is Heading Hold affected when Heading Select is engaged?

a.
Heading Hold is disengaged.

86.
Which mode of altitude hold is used in flight?

a.
Barometric altitude hold.

87.
Which mode of altitude hold is used at a hover?

a.
Radar altitude hold.

88.
What must be engaged for the Heading Select System to operate?

a.
Appropriate command select switch on HSI mode select engaged.

b.
Heading select button on AFCS control panel engaged.

89.
What happens if the number 1 AFCS is turned off when Barometric Altitude Hold is being used?

a.
No effect unless the number 1 AFCS computer fails.

90.
What causes the LCT actuators to go to ground when operating in the auto mode for the LCT’s?

a.
Both Proximity Switches, one on each aft landing gear, must be depressed when landing.

91.
How do the unlock and steer positions of the Swivel Switch affect AFCS?

a.
At unlock or steer position the Heading Hold function is disabled.

92.
Where is the thrust magnetic brake located?

a.
In the collective Cockpit Controlled Driver Actuator (CCDA).

93.
How much forward and aft cyclic travel should there be during the controls check?

a.
Over level ground at least 7 inches forward and 4 inches aft.

b.
May be less on a slope of 4 degrees or greater.

94.
How will failure of the pilot’s vertical gyro affect AFCS?

a.
Will result in thrust runaway if altitude hold is engaged.

b.
Will cause failure of the number 1 AFCS computer.

95.
Which features of the AFCS are disengaged while the centering device release switch is depressed?

a.
Heading hold.

b.
Airspeed hold.

c.
Bank angle hold.

d.
Heading select.

96.
What is the airspeed limitation for single AFCS operations?

a.
Normal operational flights:  100 knots or Vne, which ever is slower.

b.
During certain test flight maneuvers:  120 knots.

97.
During the hover flight tests of the AFCS system what are the limits of the attitude hold in each axis?

a.
Pitch:  return to approximate original pitch attitude, with no more than 1 and ½ residual oscillations.  Hold the attitude to within plus or minus 2 degrees.

b.
Roll:  trimmed aircraft shall hold to within plus or minus 3 degrees.

98.
What are the airspeed hold limits during the in flight AFCS checks?

a.
110 knots plus or minus 5 knots.

99.
During the roll axis and coordinated turns check in flight, what are the roll and heading limits.  (MTF, page 2-70).

a.
A trimmed helicopter shall maintain heading and roll attitude to within plus or minus 3 degrees, ball centered within ½ ball width.

b.
During the 20 degree angle of bank check, roll attitude shall be held within plus or minus 5 degrees, ball centered within ½ ball width when stabilized in the turn, 1 ball width upon entry into the turn.

100.
During the Heading Select test, the aircraft should roll out on the selected heading and hold it to within what limits?  (MTF, page 2-72).

a.
Plus or minus 5 degrees.

101.
What are the limits during the Barometric Altitude Hold check?

a.
Return to selected altitude within plus or minus 25 feet, in not more than 30 seconds.  (MTF, page 2-72.1).

102.
What are the limits during the Radar Altitude Hold check?  (MTF, page 2-62).

a.
Hold selected altitude to within plus or minus 5 feet.

103.
What is the maximum bank angle with Barometric Altitude Hold engaged?

a.
45 degrees.

104.
What rotor rpm must not be used with an inoperative CGI?

a.
98 percent or below.

105.
What should the pilot do to the AFCS prior to entering turbulent air?

a.
Disengage Barometric Altitude Hold.

106.
How can you determine that the AFCS is operating satisfactorily during the hover check?

a.
Select each system individually.

b.
Check for stability.

c.
Check that no abrupt, large engagement errors are present.

107.
How can the pilot tell if the DASH is inoperative?

a.
Uncommanded pitch attitude deviations.

b.
An AFCS off caution light may illuminate.

c.
Loss of positive stick gradient.

108.
Which radar altimeter provides the signal to the AFCS for Radar Altitude Hold?

a.
The pilot’s radar altimeter provides signal to number 1 AFCS computer.  The radar altimeter on copilot’s side is a slave unit only and receives all it’s information from the pilot’s Radar Altimeter. The number 2 AFCS computer does not utilize any altitude hold information.

109.
What must be done to use APU accumulator pressure to operate the utility subsystems with the APU and engines off line?

a.
Open the emergency utility pressure controllable check valve.

110.
What is the output pressure of the APU motor pump?

a.
3350 PSI.

111.
What is the pressure of the utility hydraulic pump?

a.
3000 PSI.

112.
At what pressure does the utility hydraulic system caution light go out?

a.
2300 PSI.

113.
At what pressure does the utility hydraulic system caution light come on?

a.
2000 PSI.

114.
How would the pilot know that the utility hydraulic pump is faulty?

a.
Illumination of the utility pump fault light on the maintenance panel.

115.
Why is the APU switch held in the run position for 3 to 5 seconds when   starting the APU?

a.
Old answer: To allow the built in test equipment (bite) to evaluate the APU electronic sequence unit (ESU) before starting the APU.

b. New Answer: To allow sufficient time for the APU Fuel Pump to charge the fuel line from the Left Main Tank all the way to the APU.

116.
What normally recharges the APU accumulators after an APU start?

a.
The APU motor pump.

117.
What should be done if a filter differential pressure indicator (DPI) on the flight hydraulics Pressure Control Module is found popped on preflight?

a.
Reset the DPI, cycle the flight controls for 30 seconds, if it pops again replace filter.

118.
What may happen if the ramp control valve is moved from stop while the ramp isolation switch is at the off position?

a.
The ramp may free fall due to the force of gravity.

119.
Will the Emergency Release All Switch open the cargo hooks if the cargo hook master switch is set to off?

a.
Yes, it will open the hooks regardless of the master switch position.

120.
If the winch is operated manually, when will the limit switches stop operation of the winch.

a.
The limit switches do not function in the manual mode of operation.

121.
Can the brakes be operated if the Brake Steer Switch is set to off?

a.
Yes, by using stored brake accumulator pressure.

122.
What happens to the swivel locks when the brake steer switch is set to off?

a.
They will remain locked as long as there is pressure in the Power Steering and Swivel Locks accumulator.

123.
If the utility hydraulic caution light is on in flight and fluid loss is not evident, how can you get pressure in the system?

a.
Open the Emergency Utility Pressure Controllable Check Valve and pump up the system with the hand pump.

b.
Or start the APU.

124.
Can both flight hydraulic systems be turned off?

a.
No, an interlock fail-safe system is provided by each system’s Pressure Switch.  This prevents the pilot from being able to turn off both flight hydraulic systems at the same time.

(1).
The opposite system’s Pressure Switch makes the ground that allows the pilot to shut off the Pilot Solenoid Valve (PSV) on the system to be turned off.

(2).
When the pilot selects a system to be turned off, power from the 28 volt D.C. bus is routed from the Hydraulic System Select Switch (on the overhead control panel) to the respective PSV.  The PSV is a normally closed, electrically opened hydraulic valve. The PSV, once opened, supplies hydraulic pressure to the Pressure Operated Valve (POV) that turns off the selected hydraulic system.  The POV is a normally opened, pressure closed, valve.

(3).
As long as there is pressure in the opposite system, the opposite system’s Pressure Switch provides the ground for the Pilot Solenoid Valve.

(4).
Should one system fail, the ground for the opposite system is removed and the operational system cannot be turned off.

(5).
To select the number one system, number two is powered off.  To select the number two system, number one is powered off.

(6).
Should an electrical failure occur where ultimately the 28 volt D.C. bus was lost, the hydraulic system would re-engage. It requires electrical power to turn off a flight hydraulics system.

(7).
Additionally, the Pressure Switch provides the ground to illuminate the Flight Hydraulics Off caution light and/or provides the ground signal to the AFCS, letting the computer know that sufficient hydraulic power is available.
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125.
What is the ILCA hydraulic pressure?

a.
1500 PSI, reduced from a flight boost system pressure of 3000 PSI by the pressure reducers in the Lower Controls Pressure Control Modules located in the flight control closet.

126.
How must the forward and aft cargo hooks be opened when the Dual Hook Fault caution light is illuminated?

a.
With the manual release lever.

127.
Can the hydraulic systems be serviced in flight?

a.
Yes, same as if on the ground.

128.
What will happen if the flight controls are moved rapidly with only the Power Transfer Unit Switches (PTU’s) on?

a.
Flight controls will bind if the flow rates are exceeded.

129.
What must be done to restore power steering when the power steering caution light is illuminated?

a.
The landing gear must be returned to within limits (58 degrees left, 82 degrees right).

b.
The power steering switch must be recycled.

130.
When should the Brake Steer Switch be placed to off?

a.
When a hydraulic leak has occurred in the brake or steering system.

131.
What can be damaged if the thrust is above the ground detent when hydraulic power is shut off?

a.
The Pitch/Thrust connecting link in the first stage mixing unit.

132.
What does the fuel pressure caution light indicate?

a.
Fuel system pressure is less than 10 PSI.

133.
What is the purpose of the jet pump?

a.
Located in the right main tank, it evacuates the cross over refuel line after single point refueling.

134.
What is the maximum pressure and flow rate for single point refueling?

a.
55 PSI, 300 gallons per minute.

135.
Must the battery be turned on to get electrical power for single point refueling?

a.
No, power is supplied through an inverter connected to the switched battery bus.

136.
If a refuel valve remains closed, how does this affect normal fuel system operation?

a.
The respective aft aux tank will not refill during single point refueling.

137.
If a refuel valve remains open, how does this affect normal fuel system operation?

a.
Fuel in the respective aft aux tank is not usable.

b.
One way to make the fuel usable:  Open the aft inter-tank access area, close the fuel valve manually, and disconnect the canon plug to the valve. Restrict the aircraft to over the wing refuel of that tank.

138.
What is the indication of an inoperative auxiliary fuel pump?

a.
The auxiliary fuel press caution light will be illuminated on the overhead panel.

139.
How are the emergency power indicator flags reset?

a.
By a switch in the nose compartment.

140.
What are the two items that the APU ESU monitor?

a.
Exhaust Gas Temperature (EGT).

b.
APU speed.

141.
How can you determine location of a chip when the engine chip detector caution light illuminates?

a.
Check maintenance panel to determine if it is the engine or the engine transmission.

142.
Which transmissions have auxiliary oil systems?

a.
Forward.

b.
Combining.

c.
Aft.

143.
What causes the engine transmission hot caution light to illuminate?

a.
It’s associated 190 degree Thermo-switch has closed.

144.
Why must the pilot reduce electrical load if there are problems with the aft transmission oil system?

a.
Because the main generators are cooled by the aft transmission main oil system and there is no cooling by auxiliary oil.

145.
Can the failure of a main generator affect the rotor tachometer?

a.
Yes, if the permanent magnet generator (PMG) section fails as well.

146.
What is the priority of power in the A.C. electrical system?

a.
Main generators feed the system first.

b.
APU generator feeds the system second.

c.
External power feeds the system last.

(Para 2-150)  Note:  The External Power Caution Light is illuminated whenever external power is connected and feeding the busses.  This light is controlled by the External Power Contactor and the DC power relay.  This light extinguishes whenever the Main or APU generator is feeding the system.  Therefore it is essential that the crew not forget to unplug the external power cable before taxi.

147.
What is the priority of power in the D.C. electrical system?

a.
External power feeds the system first.

b.
The Transformer Rectifiers feed the system second.

c.
The Battery feeds the system last.

148.
What are the required annual maintenance test pilot iterations?

149.
When is the AAPART due?

150.
What actions should one take if the AAPART requirements cannot be met?

151.
What is the maximum amount of time that the Pitot heat shall be on when the aircraft is on the ground?  (-10, Para. 5-50).

a.
5 minutes.

Why? Because it will burn up and have to be replaced.

152.
Over water flights with ERFS (Extended Range Fuel System) installed should be limited to how many hours?  (-10, Para. 5-52).

a.
5.6 hours.

153.
When operating with altitude hold engaged, bank angles should be limited to a maximum of how many degrees?  (-10, Para. 5-30).

a.
45 degrees.

154.
The rescue hatch door shall not be opened or closed above what airspeed?  (-10, Para. 5-22).

a.
90 knots indicated airspeed (KIAS).

155.
The winch shall not exceed how many pounds pull with two pulleys installed?  (-10, Para. 5-19).

a.
6000 pounds.

156.
2000 pounds per hour (PPH) on the fuel flow indicator equals approximately how much torque?  (-10, Fig 5-1).

a.
100 percent.

157.
When a combination internal and external load is carried during the same flight and the external load exceeds 12,000 pounds, the internal load must be positioned forward of the utility hatch? (-10, Para. 8-49).

a.
True.

158.
Maximum glide distance is attained at what indicated airspeed and rotor rpm?  (-10, Fig 9-15).

a.
100 Knots Indicated Airspeed (KIAS), or Vne, whichever is slower and 100 percent rotor rpm.

159.
What are the underlined steps in the emergency procedure for Smoke and Fume Elimination?  (-10, Para. 9-35).

a.
Airspeed: - Above 60 KIAS.
b.
Pilots sliding window: - Open.
c.
Helicopter attitude: - Yaw left, one half to one ball width.
d.
Upper half of main cabin door: - Open.

e.
RAMP EMER - As required.
160.
What are the underlined steps in the emergency procedure for illumination of the No. 1 or No. 2 hydraulic flight control caution light, and fluid loss is not evident?  (-10, Para. 9-50).

a.
PWR XFER 1 and 2 switch (affected system): - On.
b.
Maintenance Panel: - Monitor.
c.
Land as soon as possible.
161.
What are the underlined steps in the emergency procedure for No. 1 Engine Transmission Hot caution light?  (-10, Para. 9-22).

a.
EMER ENG Shutdown.
1.
ENG COND lever: - Stop.
2.
Fire Pull Handle: - Pull (engine fire only).
3.
Agent DISCH switch: - As required (engine fire only).

b.
Affected engine transmission: - Check.
c.
Land as soon as possible.
162.
In executing the procedure to Abort Start, what are the required underlined steps? (-10, Para. 9-3).

a.
END COND lever: - Stop.
b.
ENG Start switch: - MTR (if high PTIT is indicated).

163.
What is the maximum single point pressure refueling rate in gallons per minute, and at what maximum pressure?  (-10, Para. 5-51).

a.
300 gallons per minute.

b.
55 PSI.

164.
What are the temperature limits on the No. 1 and No. 2 hydraulic flight control systems?  (-10, Fig. 5-1).

a.
120 degrees Celsius maximum.

b.
95 to 120 degrees Celsius caution.

165.
What are the transmission oil pressure limits?  (-10, Fig 5-1).

a.
7 PSI minimum at ground.

b.
20 PSI minimum.

c.
20 to 90 PSI normal operation.

166.
What are the AAPART requirements for a FAC 1, RL 1 line pilot?

167.
How does one receive a waiver for not completing the AAPART requirements?

168.
When is a General Test Flight required (TM 1-1500-328-23, Para. 3-2 a)?

Acronym “ P I O N B D “

a.
After Periodic/Phase Maintenance,

b.
Removed from Intermediate storage,

c.
After overhaul/modernization, or major disassembly and reassembly,

d.
Accepting a new aircraft into the inventory,

e.
Accepting an aircraft back into the inventory after a period or bailment, loan, or lease,

f.
When the unit Commander or Maintenance Officer determines the need to ensure airworthiness.

169.
When is an MOC due?

a.


170.
When is a Limited Test Flight required (TM 1-1500-328-23, Para. 3-2 b)?

a.
When required by an applicable TM, MWO, TB, or AMCOM directive,

b.
When a propeller system has been adjusted (fixed wing),

c.
When helicopter main or tail rotor systems or any assembly, component or part of the systems have been removed and reinstalled, replaced, repaired, or adjusted,

d.
When helicopter power train components, which are thrust/weight bearing, have been replaced, or removed and reinstalled (for CH-47, this means only the forward transmission),

e.
When adjustable flight control surfaces have been replaced or adjusted,

f.
When primary flight control actuators, flight control linkage or cables have been replaced or adjusted,

g.
When a fixed flight control surface on fixed wing aircraft has been replaced or adjusted,

h.
When an engine has been replaced, removed and reinstalled, realigned, or rigged,

i.
When a major subassembly of an engine has been replaced or removed and reinstalled,

j.
When installed electronic flight control equipment that can affect flight characteristics or performance has been replaced, removed and reinstalled, or adjusted,

k.
When a major repair or modification has been performed on the basic structure of the aircraft, and as required by an MWO/TB,

l.
When an MOC fails to simulate the conditions under which the system is operated,

m.
When the Unit Commander or Maintenance Officer determines the need.

171.
How do you sign off an MOC?

172.
Define when a maintenance test flight is not due and cite two examples.

173.
When is it required to fill out a maintenance test flight sheet?

174.
What are the test flight area weather requirements?

175.
Can a test flight be performed under SFVR conditions?

Equipment requirements:

Special permission:

176.
Can a test flight be performed under VFR on top conditions?

177.
Can a test flight be performed at night?

178.
What equipment is required by the Dash 10 and AR 95-1 for flight in IFR conditions?

179.
What test flight maneuvers cannot be performed if the cruise guide indicator is inoperative?

180.
What are the rotor limitations, including those for a test flight?

23 manual requirements:

181.
Describe the engine torque system.

182.
What are the engine torque limitations, including those for a test flight?

183.
What are the engine oil pressure limitations?

184.
Why is there a time limit after starting the first engine?

185.
Describe the N1 control system, from the ECL to the pointer on the fuel control.

186.
Describe the N2 control system, both the normal and emergency system.

187.
Describe the fuel flow at different N1 percentages of engine start.

188.
Describe the oil flow through the combining transmission.

189.
What are the engine PTIT limitations.

190.
How does the engine PTIT system work?

191.
Describe the functioning of the DASH.

192.
How is the DASH rigged for the mechanical rig check?

193.
What is the corrective action if the helicopter does not pass the mechanical rig check at a hover?

194.
Name the components of the ILCA and describe their function.

195.
Describe the engagement error check and what component requires adjustment if an engagement error is felt.

196.
Name the components in the flight control closet and describe their function.

197.
What 6 items are required to extinguish the AFCS caution light?

198.
When the battery is turned on, what lights should illuminate, and what specific item causes these lights to come on?

199.
Describe Gain verses Authority when talking about the AFCS.

200.
Name the components of the Flight Control Power Module.

201.
Explain the Flight Control Interlock Check?

202.
Describe the AFCS Lower Controls Pressure Control Module and what operates the solenoid.

203.
What buses are powered by the Transformer Rectifiers?

204.
Describe the functions of the External Power Monitor.

205.
Describe the functions of the APU Generator Control Unit.

206.
Describe the 3 generator checks from the GMTF manual.

207.
Where are the current transformers for the APU generator?

208.
Describe the function of the generator current transformers.

209.
Where are the main generator current transformers?

210.
What is the emergency procedure for a single generator failure?

211
What is the emergency procedure for a dual generator failure?

212.
What systems are lost when a dual generator failure occurs?

213.
Describe the functions of the Battery Charger?

214.
What publications are required in the aircraft during operation?

215.
Who is responsible for making the status symbol entry on the DA Form 2408-13-1?

216.
What aircraft weight category is the CH-47?

217.
When must the CH-47 be weighed?

218.
Describe the procedures for clearing a Red X for an evacuation flight?

219.
Describe the procedures for clearing a Red X for a one-time maintenance test flight.

220.
Discuss the specific component, and it’s exact location, that operates each indicator on the maintenance panel.

221.
Discuss the Aft Transmission oil lubrication system?

222.
Discuss the switches on the Refuel Panel and what items they operate.

223.
What is the source of power for the Refuel Panel?

224.
Describe the aircraft fuel system operation under normal conditions.

225.
What limits are being observed during the fuel systems check in the hover portion of the GMTF manual?

226.
Describe the operation of the Thermistors when fuel is being transferred from the auxiliary tanks to the main tanks.

227.
How does the Fuel Low caution light system operate?

228.
What are the 5 pilot operated switches on the Utility Pressure Control Module?

229.
What is the function of the Bootstrap Accumulator?

230.
What are the pre-charge limits of the Bootstrap Accumulator?

231.
What components require adjustment if the power steering check fails in the unlocked position?

232.
What components require adjustment if the power steering check fails in the locked position?

233.
Name the 5 utility hydraulic system accumulators.

234.
How are the utility system accumulators depleted for a pre-charge check?

235.
Which utility system accumulators indicate pre-charge without having to be depressurized during the normal preflight check?

236.
Describe the difference between the flight and utility system reservoirs, name the components on each, and what they operate.

237.
Describe the APU start sequence, including electrical, fuel, and hydraulic sequencing.

238.
Describe the APU start accumulator.

239.
Describe the APU control (Start-Signal) module.

240.
TM 1-1520-240-10 must be carried in the helicopter at all times.  (-10, Para. 1-2).

a.
True.

241.
The Engine Oil Pressure Indicator relates pressure sensed at what component of the engine?  (-10, Para. 2-54).

a.
The Number Two Bearing.

242.
An operating procedure, practice, etc. which, if not correctly followed, could result in personnel injury or loss of life is the definition of what?  (-10, Page a).

a.
Warning.

243.
The Fire Extinguisher System is filled with what?  (-10, Para. 2-24).

a.
Monobromotrifluoromethane (CBrF3) and Nitrogen.

244.
Reports necessary to comply with the Army Aviation Safety Program are prescribed in what regulation?  (-10, Para. 1-8).

a.
AR 385-40.

245.
No electrical/electronic device of any sort, other than those described in this manual or appropriate airworthiness release and approved by whom, are to be operated by crewmembers or passengers during operation of the helicopter?  (-10, Page a).

a.
USAATCOM (even though the name changed to AMCOM years ago).

246.
List the components of each main fuel tank.  (-10, Para. 2-62).

a.
Two Fuel Boost Pumps.

b.
Three Fuel Quantity Probes.

c.
A Jet Pump.

d.
A Duel Pressure Refueling Shutoff Valve.

e.
A Duel Fuel Level Control Valve.

f.
A Gravity Filler Port.

247.
What is the chord length of the Rotor Blades?  (-10, Para. 2-120).

a.
32 inches.

248.
What is the AN/ASN-43 commonly called?  (-10, Para. 3-32).

a.
Directional Gyro or Gyromagnetic Compass Set.

249.
What type of brakes are installed on the landing gear wheels?  (-10, Para. 2-7).

a.
Self adjusting disk brakes.

250.
Which Avionic sets can be operated by placing the Battery Switch to the on position?  (-10, Para. 3-3 and Fig. 2-40)

a.
Number 1 VHF/FM Radio (although the installation of the Singars removed this capability years ago).

b.
UHF Radio.

c.
Interphone.

d.
VHF Navigation and Instrument Landing System (AN/ARN-123) consisting of:

1.
A VOR Receiver,

2.
A Localizer Receiver,

3.
A Glideslope Receiver,

4.
A Marker Beacon Receiver.

Note:
The above equipment is on the Essential Bus, which is energized when the Battery is switched on.  The AN/ARN-123 is a set of 4 receivers, housed in one package, that operate independently of each other.

251.
Explain the cockpit seat adjustment features.  (-10, Para. 2-18).

a.
The seat can be adjusted vertically through a range of 5 inches, in ½ inch increments.

b.
The seat can be rotated through a range of 15 degrees, divided into 4 equal increments.

252.
When one engine fails, rotor speed can be expected to droop as low as what percent?  (-10, Para. 9-7).

a.
93 Percent.

253.
What components senses and compares the vibration phases of the helicopter and a spring mounted mass?  (-10, Para. 2-22).

a.
Accelerometers in the Self Tuning Dynamic Absorbers.

254.
Is an entry required on the DA Form 2408-13 when fuel vents overboard or an uneven fuel burn occurs from an auxiliary fuel tank during normal operations?  (-10, Page. C-1).

a.
Yes, a comment is required.

255.
How does the engine air inlet fairing and engine drive shaft fairing receive anti-ice protection?  (-10, Para. 2-37).

a.
From the thermal radiation produced by the oil tank in the engine inlet housing.

256.
What does the term Vh mean?  (-10, Page B-4).

a.
Maximum airspeed in level flight as limited by the CGI, PTIT, or Torque.

257.
What are the pressures at which the transmission oil filters will indicate a partially clogged filter, and when the filter is being bypassed?  (-10, Para. 2-108).

a.
Partially clogged:  15 to 18 PSI.

b.
Bypassed:  25 to 30 PSI.

258.
In Moderate Turbulence, airspeed should be less than what?  (-10, Para. 8-82).

a.
Vne minus 10 KIAS, or Maximum Range, whichever is slower.

259.
What is the range of the Transmission Temperature Gauge located on the center instrument panel in the cockpit?  (-10, Para. 2-114).

a.
Minus 70 to Plus 150 degrees Celsius.

260.
Minor damage to the rotor blades may occur from asymmetric ice shedding at and below what temperature?  (-10, Para. 8-90).

a.
10 degrees Celsius.

261.
Where is the Nickel Erosion Cap on the Rotor Blades located?  (-10, Para. 2-120)

a.
Along the outer 54 inches of the leading edge.

262.
During cool down of the Cabin Heater, with electrical power applied to the helicopter, until what temperature is reached will the blower fan continue to cycle on and off?  (-10, Para. 8-58).

a.
49 degrees Celsius.

263.
How long does it take for the Windshield Anti-Ice System to reach operating temperature after the Anti-Ice Switch is placed to the “On” position?  (-10, Para. 2-123).

a.
Less than 1 minute.

264.
Initial hovering with cold hydraulic fluid may produce insensitive control inputs.  Hovering above 10 feet, aft wheel height, is recommended under these conditions.  With the AFCS on, how long can the light pitch and roll inputs be expected?  (-10, Para. 8-66).

a.
First 10 or 20 minutes of flight.

265.
How much fuel does the Heater consume?  (-10, Para. 2-140).

a.
Approximately 15 pounds per hour, from the right main fuel tank.

266.
When ground guides do not have direct voice communication with the crew, what should be done?  (-10, Para. 8-4).

a.
Conduct a review of the visual signals.

267.
What section, within the Main Generators, is used to power the Main Generator Contactors in the power distribution system.  (-10, Para. 2-147)

a.
The Permanent Magnet Generator (PMG).

268.
When loading vehicles, what items should be checked?  (-10, Para. 6-59)

a.
Fuel tanks caps secure.

b.
Radiator caps secure.

c.
Battery filler caps secure.

d.
Fuel tanks checked to ensure they are not above ¾ capacity.

e. Tire pressures checked to within prescribed limits.

269.
Should electrical power fail, all floodlights will come on automatically in the bright mode?  (-10, Para. 2-183)

a.
True.

270.
Name the three prime factors to be considered in properly loading cargo aboard the helicopter.  (10, Para 6-61)

a.
Weight.

b.
Balance.

c.
Restraint.

271.
Describe an easy way of determining the floor pressure of various loads.  (-10, Para. 6-35)

a.
Divide the weight of the load by the contact area, in square inches or square feet.

272.
What does AIMS stand for?  (-10, Para. 2-195)

a.
In the term AIMS, the A stands for Air Traffic Control Radar Beacon System (ATCRBS), the I stands for Identification Friend or Foe (IFF), the M represents the Mark XII identification system, and the S means system.
273.
Where is the isolated floor in the helicopter?  (-10, Para 6-29)

a.
The flooring, from station 200 to 400 and from buttline 44 left to 44 right, rests on rubber vibration isolators which reduce overall internal load vibrations.

274.
The vibrator inside the AIMS Altimeter is powered by the Number 2 DC Bus and requires how long a warm up before checking and setting the Altimeter?  (-10, Para. 2-197)

a.
One minute.

275.
The cargo handling system, except HICHS, the cargo hooks, and the static line retriever are included in the basic weight of the helicopter.  (-10, Para. 6-23)

a.
True.

276.
How is the clock tested and what happens during the test?  (-10, Para. 2-212)

a.
To activate the test mode, press and hold the SELECT button for three seconds and all numerical displays will show an 8 and all annunciators will be active.
277.
When operating above 100 KIAS, it is important to not lower the thrust control at a rate that exceeds what?  (-10, Para. 5-32)

a.
2.5 inches per second, with no restriction if the thrust control is moved less than 2 inches.

278.
What are the authorized emergency fuels and how long may they be used?  (-10, Para. 2-219 and 5-14)

a.
Those fuels listed in Chapter 2 of the Dash 10:

1.
100LL (Low Lead) AVGAS (Aviation Gasoline)

b. 6 hours cumulative time.

279.
Rotor RPM is permitted at what range when water taxiing?  (-10, Para. 5-7)

a.
Between 96 and 92 percent.

280.
What warnings are associated with Synthetic Oils such as MIL-L-23699, DOD-L-85734, and MIL-L-7808?  (-10, Table 2-3)

a.
These oils may soften paint, stain clothes, or cause a skin rash to appear. Use only in areas with adequate ventilation.

281.
The Extended Range Fuel System (ERFS) can be installed, removed, transported, handled, and stored in what climatic temperature conditions?  (-10, Para. 4-56.1)

a.
Minus 32 to Plus 52 degrees Celsius.

282.
The AN/APX-100 Transponder is limited to line of sight operations because it operates at what frequencies?  (-10, Para. 3-62)

a.
Receiver:  1,030 Mhz.

b.
Transmitter:  1,090 Mhz.

283.
On the AN/APR-39A Display, new threats appear in boldface, while threats that drop out of the environment are ghosted for how long?  (-10, Para. 4-1)

a.
10 seconds.

284.
The Cable Cutter Cartridge is to be checked for total time prior to any hoisting or rescue operations. What is the maximum life of the cartridge?  (-10, Para. 4-34)

a.
8 years from date of manufacture.

b.
1 year of installed service.

285.
Travel stops on the Forward and Aft Cargo Hooks limit their travel to what?  (-10, Para. 4-40)

a.
Full forward and aft swing of approximately 80 degrees.

b.
Full left and right swing of approximately 50 degrees.

286.
In what publication could additional information be found concerning the KY-58?  (-10, Para. 3-20 and Appendix A)

a.
TM 11-5810-262-OP.

287.
What Army publication would be used for Aviation Unit Maintenance (AVUM) on the AN/APR-39A(V)1?  (-10, Appendix A)

a. TM 11-5841-294-12.

288. Discuss the operation of the Ramp Power Switch. (-10, Para. 2-100)

a.
Normally in the ON position.

b.
At OFF cuts hydraulic power to the ramp.

c.
At EMERG, allows operation of the ramp from the cockpit.

289. What damage found on steel braided lines would be cause for rejection of the line? (TM 1-1500-204-23-2, Page 4-37)

a. Below 30 PSI:  Replacement of these assemblies will be at the discretion of the local inspector/mechanic using good shop practice and experience.

b. Below 500 PSI:  Four or more broken wires in a single plait, 12 or more broken wires per assembly or per lineal foot whenever assemblies exceed 12 inches in length.

c.  Above 500 PSI:  Two or more broken wires in a single plait, two or more adjacent wires, one or more wires in an area where kinking is suspected, six or more broken wires per assembly or per lineal foot whenever assemblies exceed 12 inches.

