TM 55-1520-240-10

OPERATING LIMITS AND RESTRICTIONS
SECTION I GENERAL

5-1. Purpose.

This chapter identifies or refers to all important oper-ating

limits and restrictions that shall be observed

during ground and flight operations.

5-2. General.

The operating limitations set forth in this chapter are

the direct result of design analysis, test; and operating

experience. Compliance with these limits will allow the

pilot to safely perform the assigned missions and to

derive maximum utility from the aircraft. Limits con-cerning

maneuvers, weight, and center of gravity limi-tations

are also covered in this chapter.

5-3. Minimum Crew Requirement.

The minimum crew required to fly this helicopter is two

pilots, and flight engineer. Additional crewmembers, as

required, will be added at the discretion of the com-mander,

in accordance with pertinent Department of

the Army Regulations.

SECTION II SYSTEM LIMITS

5-5. Instrument Marking Color Codes. Operating

limitations and ranges are identified by the colored markings

on the dials of engine, flight and utility system instruments.

The RED markings on the dials of these instruments indicate

the limit above or below which continued operation is likely

to cause damage or shortened life. The GREEN markings on

instruments indicate safe or normal range of operation. The

YELLOW markings on instruments indicate the time limited

range or when special attention should be given to the opera-tion

covered by the instrument. Operation is permissible in

the yellow range, but should be avoided. BLUE is a maximum

indication associated with sustained operation of the related

aircraft system for a prescribed period of time. Limitations

(fig. 5-1) which are marked on the various instruments are not

necessarily repeated in the subsequent text. When further

explanation of certain markings is required, refer to the spe-cific

area of discussion.

5-6. Instrument Glass Alignment. All instruments

with range markings on the glass have short white alignment

marks extending from the dial glass onto the rim of the indica-tor.

These slippage marks appear as a single line when limita-tion

markings on the glass properly align with the proper

increments on the dial face. However, the slippage marks

appear as separate radial lines when a dial glass has rotated.

5-7. Rotor Limitations.

Refer to figure 5-1 for limitations. Should 108 percent power

off be inadvertently exceeded, no entry need be made in DA

Form 2408-13 unless the rotor system accelerates to 115 per-cent

or above, Even though no action is required when RRPM

exceeds 108 percent power off but remains less than 115 per-cent,

willful operation should not be conducted in this range.

Operation between 96 and 92 percent (MIN BEEP) is per-mitted

when water taxiing.

5-8. Inoperative Cruise Guide Indicator. Flight at

or below 98 percent RRPM with an inoperative cruise guide

indicator is prohibited.

5-9. Starting and Shutdown Limits.

The APU shall not be started with a tailwind in excess of 25

knots. Main engines should not be started with a tailwind in

excess of 10 knots. The rotor blade start-up and shutdown lim-its

of Figure 5-7.1 shall be observed. If it becomes necessary

to shutdown in conditions outside the limits shown in Figure

5-7.1 the following precautions are recommended;

a. Aircraft should be landed in an area which is clear, as

level as possible, and at least 300 feet away from any vertical

obstructions, abrupt changes in ground terrain, trees, bushes,

fences etc.

b. Aircraft should be oriented such that the wind would

be coming in at the left side. If the pilot is unsure of the wind

direction after landing, a crew member should be dispatched

beyond the rotorwash to make a true wind direction deter-mination

before the engines are secured.
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SECTION Ill POWER LIMITS

5-10. Engine Rating and Power Level Limits. 107 percent is exceeded. An N1 overspeed can cause

For variations in torque available with temperature and overtemperature and/or overtorque. A power turbine

pressure altitude, refer to the Torque Available charts (N2) overspeed may exist, depending on power being

in. Chapter 7. used, when 106 percent RRPM is exceeded.

5-11. Emergency Power. 5-13. Engine Temperature Limitations. See fig. 5-1

and 5-2.

Emergency power is only to be used during actual

emergency conditions. After 30 minutes of emergency 5-14. Fuel Limitations. Only those fuels listed in

power time have accumulated, the engine must be Chapter 2 shall be used. Emergency fuel shall not be

inspected. used for more than six hours cumulative time.

5-12. Engine Limitations. See fig. 5-1 for limitations. 5-15. Transmission Torque Limitations (Steady-A

gas producer (Nl) overspeed exists when an N1 of State). See fig. 5-1 for limitations.
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SECTION IV LOADING LIMITS

5-16. Center-of-Gravity Limitations. c. The center cargo hook is limited to a maximum

See fig. 6-25 for center-of-gravity (CG) limits in terms of load of 26,000 pounds.

gross weight (GW) and arm-inches (fuselage stations). 5-19. Winch/ Rescue Hoist Limitations.

5-17. Maximum Gross Weight. a. The winch shall not exceed:

The maximum allowable operating gross weight is 50,000

pounds.

5-18. Cargo Hook Limitations. The limits presented

below are structural limitations only.

a. The structural limit of the forward and aft hook is

17,000 pounds each.

b. The maximum single load that can be suspended as

a tandem load from the forward and aft hooks is 25,000

pounds.

(1) 3,000 pounds, straight line pull.

(2) 6,000 pounds, one pulley.

(3) 9,000 pounds, two pulleys.

(4) 12,000 pounds, three pulleys.

b. The rescue hoist is limited to a maximum

load of 600 pounds.

c. Refer to Chapter 4 for system configuration

and operation.

Section V. AIRSPEED LIMITS

5-20. AIRSPEED OPERATING LIMITS.

5-21. Airspeed Limitations With an Inoperative

Cruise Guide Indicator.

The airspeed operating limits chart, fig. 5-5, shows the

maximum allowable airspeeds with an inoperative cruise

guide indicator.

5-22. Airspeed Limitations With An Operative or

Inoperative Cruise Guide Indicator.

The following airspeed limitations apply with an opera-tive

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.

5-23. External Cargo Airspeed Limits.

5-24. Mil-Van Type Loads. Maximum airspeed

with Mil-Van type load is dependent on load weight and

rigging procedure. If a sling or hook should fail while carry-ing

a tandem load, limit airspeed to a maximum of 60

KIAS. When carrying large external loads, such as the Mil-Van,

maximum airspeed for sideward and rearward flight

is 20 knots.

a. Tandem rigging (fig. 5-3).

(1) Maximum airspeed for Mil-Van weight up to

7000 pounds is 70 KIAS.

(2) Maximum airspeed for Mil-Van weight from

7000 pounds to maximum load is 110 KIAS.

b. Tandem rigging with forward redundant sling (fig.

5-4).

(1) Maximum airspeed for Mil-Van weight up to

7000 pounds is 100 KIAS.

(2) Maximum airspeed for Mil-Van weight from

7000 pounds to maximum load is at Vh.

Figure 5-3. Tandem Hook Rigging Without

Redundant Sling

Figure 5-4. Tandem Hook Rigging With

Forward Hook Redundant Sling

5-25. High Density Loads. Maximum airspeed

with high density cargo (jeep, gamma goat, M114, M198)

is dependent on load weight and rigging procedure.

a. Tandem rigging:

(1) Maximum speed for weights up to 7000

pounds is 120 KIAS.

(2) Maximum speed for weights from 7000

pounds to maximum weight is Vh.

b. Tandem rigging with forward redundant rigging or

both forward and aft redundant rigging: Maximum air-speed

is Vh for all weights up to maximum authorized.

5-26. Longitudinal Cyclic Trim (LCT) Actuator

Airspeed Limits.

The airspeed operating limits chart, fig. 5-6, shows the

maximum allowable airspeeds with either LCT, fully

retracted. Do not manually extend the LCT beyond the

GND position on the cyclic trim indicators at indicated air-speeds

below 60 knots. Use of extended cyclic trim at low

airspeeds will result in high aft rotor blade stresses.

5-27. Use of Airspeed Limitations Chart.

The use of these charts is illustrated by the example on

each chart. To determine the maximum operating

airspeed, it is necessary to know the free air temperature,

 (FAT), pressure altitude, (PA), and gross weight, (GW).

Enter the chart at known FAT, move right to known

PA, move down following the graph lines to known GW,

then move left and read maximum indicated airspeed. If

the cruise guide indicator is inoperative, two airspeed

limits must be determined and the lower limit used. One

is the structural limit based on GW; the other is based

on blade compressibility limit at lower temperatures.

After determining the structural limit, move up or down

to the dashed line representing FAT, then deflect left

and read airspeed. This airspeed should be increased

for GW below 50,000 pounds. Go to the insert graph

and enter it at known GW. Move right to the sloping

line, then deflect down and read speed increase. To

determine maximum operating airspeed, add this value

to that previously determined.

5-28. AFCS Limitations.

The airspeed limit when operating on single AFCS is

100 KIAS or Vne, whichever is slower. The helicopter

may be operated with both AFCS off up to 160 KIAS or

Vne, whichever is slower.

5-10
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SECTION VI MANEUVERING LIMITS

5-29. Aerobatics Prohibition.

Acrobatics arc prohibited with this helicopter.

5-30. Bank Limitations.

The following bank angle limits apply:

a. With an operative cruise guide indicator, bank

angles are as limited by the cruise guide indicator, but

no greater than 60 degrees. When operating with alti-tude

hold, limit bank angles to 45 degrees maximum.

b. With an inoperative cruise guide indicator, use the

bank angle limits defined by fig. 5-7.

5-31. Landing Limitations.

a. The maximum rate of descent at touchdown for

gross weights up to 33,000 pounds is 492 feet per

minute.

b. The maximum rate of descent at touchdown for

gross weights from 33,000 to 40,000 pounds is 450 feet

per minute.

c. The maximum rate of descent at touchdown for

gross weights above 40,000 pounds is 360 feet per

minute.

d. The maximum ground speed for running landings

is 60 knots.

e. The maximum nose-up attitude during landings is

20°.

5-32. Flight Control Limitations.

When operating at or above an airspeed of 100 knots,

the thrust control is not to be lowered at a rate which

exceeds 2.5 inches per second. There is no limiting rate

for movement less than 2.0 inches.

5-33. Ground Operation Limitations.

a. To prevent droop stop pounding while taxiing,

flight control movements are not to exceed 0.75 inch

right or left for the directional pedals, 2 inches longitu-dinally

aft of neutral and 1.00 inch laterally right or left

for the cyclic stick, and not below the ground detent for

the thrust control rod.

b. When ground taxiing less than 75 feet of an

obstruction, a blade watcher and taxi director shall be

positioned as shown in figure 8-1.
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SECTION Vll ENVIRONMENTAL RESTRICTIONS

5-34. Engine Inlet Screen Limitation.

Refer to table 5-1 for information on engine bypass

panel removal.

5-35. Flight Under Instrument Meteorological

Conditions (lMC).

This helicopter is qualified for flight in instrument

meteorological conditions provided the following condi-tions

exist:

a. Both AFCS are operational.

NOTE

Should one AFCS fail during IMC flight, the

flight may be continued to destination.

Should both AFCS fail during IMC flight, a

landing should be made as soon as practical.

b. Two vertical gyros and two vertical gyro indicators

(VGI) are installed and operative.

5-36. Flight in Ice.

Pitot tube and Advanced Flight Control Systems (AFCS)

yaw port heating, and windshield anti-icing systems

5-14

enable safe flight in light-icing conditions. Continuous

flight in light-icing conditions below 5°C is not recom-mended

since blade damage can occur from asymmetric

ice shedding. Intentional flight into known icing condi-tions

with rotor blade erosion protection materials

installed is prohibited. Icing conditions include “trace,”

“light, “ “moderate,” and “heavy.”

5-37. Thunderstorm Operation.

To ensure adequate lightning strike protection, the

lightning protection cables and straps must be installed

and intact on all rotor blades. If any lightning cables or

straps are missing or broken, avoid flight in or near

thunderstorms, especially in areas of observed or antic-ipated

lightning discharges.

5-38. Operation With Skis. If skis are installed, the

following limits apply:

a. The maximum allowable airspeed is limited to 130

knots indicated airspeed or Vne, whichever is lower,

regardless of gross weight.

b. The maximum allowable gross weight for ground

operation is 50,000 pounds.

c. The maximum allowable rate of descent at touch-down

in snow is 480 feet per minute at gross weights up
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to 33,000 pounds, decreasing linearly to 240 feet per

minute at 46,000 pounds gross weight. For gross weights

46.000 pounds to 50,000 pounds, the rate of descent is

d. The maximum taxi speed is 5 knots when operating

on hard prepared surfaces.

240 feet per minute.
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SECTION Vlll WATER

5-39. WATER OPERATION LIMITATIONS.

5-40. Night Operation on Water. Night operation

on water is permissible provided:

a. Both AFCS are operational.

b. Pilot and copilot radar altimeter systems are oper-ational.

c. A visible horizon is present at the landing site.

d. Two or more highly visible, stationary objects are

on the water surface to provide necessary visual cues for

landing.

5-41. Sea State Limits. Operation on water is re-stricted

to a maximum of Sea State 2. Refer to table 5-2

for information on sea states.

5-42. Operation Time Limit. Operation on water is

restricted to 30 minutes total flotation time without

draining the helicopter.

5-43. Grosss Weight Limitations. Maximum gross

weight for water operations is as follows:

a. Normal operations — 36,000 pounds.

b. Emergency rescue missions – 46,000 pounds.

5-44. Taxiing Limitations. Taxiing will not be con-ducted

in water conditions above Sea State 1 or in wind

above 6 knots. Fast taxiing will be conducted in a

straight line only and to a maximum speed of 10 knots

when the lower nose enclosure is left in the water.

5-45. Landing Limitations. Water landings can be

performed within the limitations presented on fig. 5-8.

The touchdown speeds presented do not reflect indi-cated

airspeed but actual forward velocity at touch-down.

Running landings will only be conducted onto

calm water. The ramp, lower rescue door, and main

cabin door shall be closed during water landing. Water

OPERATION LIMITATIONS

landings are prohibited when fuel in the main tanks is

less than 50 percent.

5-46. Rotor Starting and Shutdown Limitations.

Rotor starting or shutdown will not be conducted when

water conditions exceed Sea State 1 or wind exceeds 6

knots. Maximum gross weight for starting and shutdown

is 28,550 pounds.
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SECTION IX ADDITIONAL LIMITATIONS

5-47. Additional Limitations.

5-48. Air-to-Ground Towing.

Air-to-ground towing operations are prohibited.

5-49. APU Operation.

APU operation in flight is prohibited except during emergen-cies.

5-50. Pitot Tube and AFCS Sideslip Port Anti-king

Limitation.

The PITOT switch shall not be on for more than 5 minutes on

the ground.

5-51. Single Point Refueling.

The maximum rate for pressure refueling is 300 gal/min at 55

psi.

5-52. Extended Range Fuel System (ERFS).

                          WARNING

Installing the non-crashworthy/non self seal-ing

ERFS increases the potential for explosion

and burn injuries during a crash. Therefore,

the number of personnel on board the helicop-ter

should be kept to the minimum required to

perform the required mission.

Over water flights with ERFS should be limited to 5.6 hours.

                                NOTE

All CH-47D Aircraft are authorized for NVG

use when delivered with the exception of air-craft

S/N 84-24187 and prior which are

required to have MWO 55-1520-240-50-3.

Change 9 5-17/(5-18 blank)

