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17 v, vi, ix, x, xi, 1-2, 5-6-3, 5-
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03/06/07 Joseph C. Miess 
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through 8-16 
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anti-icing fuel additives. 
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Updated fuels, lubricants, specifications. 

09/20/10 Joseph C. Miess 

19 v, vi, viii through xi, 1-8, 1-
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throughout Chapters 2, 3, 7, 8 and 9. 
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management, dipstick removed); 
Para. 2-11, 7-44, Figure 8-1, Para. 8-9, 
Figure 8-2, Table 8-1: revised (vented 
clutch oil reservoir). 
Para. 2-37: revised; Para. 2-49: new 
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failure). 
Para. 6-8: revised (battery weight and 
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Figure 6-1: revised; Para. 6-9: new 
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08/17/15 Ronald D. McElroy 

20 v, ix, 1-2, 3-ii, 3-19 Updated Dual Tachometer Speed Avoid 
Range (p. 1-2), Added Cyclic Trim 
Failure Emergency Procedure (p. 3-19). 

05/19/16 Ronald D. McElroy 
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Updated Max. Allowable Torque Chart 
(p. 5-6-5); 
Corrected typo (p. 6-2); 
Clarified caution light illumination 
parameters (p. 7-13, 7-35) 
Updated recommended oil list (p. 8-15); 
Updated Vortex Ring State (Settling 
With Power) (p. 9-3, 9-4). 

10/09/19 
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 28-AC-022 
 Apr 28/16 
 Rev. 20 

FAA REV. APPROVAL DATE:  May 19/16 

 

 
 

DUAL (ROTOR AND POWER TURBINE) TACHOMETER 

ROTOR 

385 RPM Red Radial Maximum Power OFF 

334-385 RPM Green Arc Continuous Operation 
(Including Autorotation) 

334 RPM Red Radial Minimum Power OFF 

 

POWER TURBINE (N2) 

113% RPM Red Arrowhead 15 Second Maximum Transient 
N2 Varies Linearly from 113% in 
Autorotation per Figure 1-2. 

103% RPM Red Radial Maximum N2 Continuous 

101-103% RPM Green Arc Normal Operating Range 

101% RPM Red Radial Minimum N2 Continuous 

71-88 % RPM Yellow Arc Speed avoid range. Move through 
range as expediently as 
possible.  

 
FIGURE 1-1.  INSTRUMENT MARKINGS (Sheet 1 of 4) 
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 28-AC-022 
 Jul 16/15 
 Rev. 19 

FAA REV. APPROVAL DATE:  Aug 17/15 

 e. Fuel Operational Limits 

 (1). Primary Fuel is defined as fuel 
conforming to MIL-DTL-5624 (formerly 
MIL-T-5624) Grade JP-4 or JP-5, MIL-DTL-
83133 (formerly MIL-G-83133) Grade JP-8, 
and ASTM D1655 Jet A/A1, and ASTM D6615 
Jet B. 

NOTE 

At ambient temperatures below 4°C 
(40°F), all fuels used shall contain 
Anti-Icing Additive conforming to MIL-
DTL-85470. The Anti-Icing Additive shall 
be added to all commercial fuel, not 
already containing an anti-icing 
additive, during refueling operations. 
Refueling operations shall be 
accomplished in accordance with accepted 
commercial procedures. Commercial 
product PRIST® HI-FLASHTM conforms to 
MIL-DTL-85470. 

 (2) Emergency Fuel is defined as 
ASTM D910 (formerly MIL-G-5572) AVGAS 
grade 80/87 or grade 100/130 with a 
maximum of 2.0 ml/gal lead content. ASTM 
D910 AVGAS fuel containing tricresyl-
phosphate (TCP) shall not be used. Use 
of emergency fuel shall be limited to 
six (6) hours total engine operating 
time between overhaul (TBO). Entry in 
the aircraft log book is required. 
Practice autorotations are prohibited 
using emergency fuel. 

 f. Lubrication System Limits 

 (1) Oil Specification. Approved oils 
for the engine are MIL-PRF-23699C or 
subsequent (formerly MIL-L-23699C) or 
MIL-PRF-7808G or subsequent (formerly 
MIL-L-7808). 

 (2) Oil Pressure Limits 

94.2% N1 and above 115 - 130 PSI 

78.5% - 94.2% N1 90 - 130 PSI 

Below 78.5% N1 50 - 130 PSI 

1-10. Starter Limits 

Starter limits are as follows: 

 a. If no TOT within the first 20 
seconds: 

EXTERNAL POWER BATTERY POWER 

25 seconds ON 40 seconds ON 

30 seconds OFF 60 seconds OFF 

25 seconds ON 40 seconds ON 

30 seconds OFF 60 seconds OFF 

25 seconds ON 40 seconds ON 

30 minutes OFF 30 minutes OFF 

 b. If rise in TOT occurs during the 
first 20 seconds: 

EXTERNAL OR BATTERY POWER 

1 minute ON 

1 minute OFF 

1 minute ON 

1 minute OFF 

1 minute ON 

30 minutes OFF 

 

NOTE 

Below 4°C (40°F) the starter engage time 
limits do not apply. 
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1-17. Placards 

 a. Placards that are to be placed in view of the pilot are: 

 

THIS HELICOPTER MUST BE OPERATED IN COMPLIANCE WITH THE OPERATING 
LIMITATIONS SPECIFIED IN THE FAA APPROVED ROTORCRAFT FLIGHT MANUAL 

(and) 

THIS HELICOPTER IS APPROVED FOR OPERATIONS UNDER DAY AND NIGHT VFR NON-
ICING CONDITIONS ONLY 

 

 b. As optional equipment, on the overhead cabin structure below door jettison 
handles (if installed): 

PULL TO JETTISON 

 

 c. Beneath the fuel filter port on the left side of the aircraft: 

 

CAP. 90 U.S. GAL 
JP-4/JET-A 

USE MIL-DTL-5624 / ASTM D1655 

AT TEMPERATURES BELOW 4°C (40°F) 
FUEL MUST CONTAIN MIL-DTL-85470 
FUEL ADDITIVE 
(SEE RFM TABLE 8-3 FOR APPROVED ALTERNATE FUELS) 

 

 

NOTE 

There are different useable fuel quantities depending on the helicopter serial 
number. The placard should read as follows for the listed aircraft: 

Serial Numbers:  5001 - 5012 89.7 Gallons 

Serial Numbers:  5013 and subsequent 88 Gallons 
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 e. Placard for the baggage compartment: 

 

MAX ALLOWABLE CARGO 150 LBS 

 

OBSERVE C.G. AND GROSS WEIGHT LIMITATIONS 

 

 f. Placard on baggage shelf behind pilot’s seat: 

 

MAX. LOADING – 50 LBS. 

 

BAGGAGE MUST BE SECURED PRIOR TO TAKEOFF AND LANDING 

 

 g. When optional altimeter static source is installed (located above the 
forward wind screen): 

 

ALTERNATE STATIC SOURCE 

ALTIMETER CORRECTION 

INDICATED 
AIRSPEED 
(KNOTS) 

ADD TO ALTIMETER READING 

WINDOWS CLOSED 

(FEET) 

WINDOWS OPEN 

(FEET) 

40 +5 0 

50 +5 -15 

60 -10 -35 

70 -25 -55 

80 -40 -75 

90 -60 -95 

100 -75 -115 

110 -95 -140 

120 -115 -170 
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CHAPTER 2 

NORMAL PROCEDURES 

SECTION I.  FLIGHT PLANNING 

 
2-1. Flight Planning 

Flight planning begins when the flight 
is assigned and extends to the preflight 
check of the helicopter. It includes, 
but is not limited to, checks of 
operating limitations and restrictions; 
weight, balance and loading, 
performance; publications; flight plan 
and crew and passenger briefings. The 
pilot in command shall ensure compliance 
with the contents of this manual that 
are applicable to the flight. 

2-2. Operating Limits  

The minimum, maximum, normal and 
cautionary operational ranges represent 
careful, aerodynamic and structural 
calculations, substantiated by flight 
test data. These limitations must be 
adhered to during all phases of the 
flight. Refer to Chapter 1, OPERATING 
LIMITS, for detailed information. 

2-3. Weight, Balance, and Loading 

The helicopter must be loaded, cargo and 
passengers secured, and weight and 
balance verified in accordance with 
Chapter 6, WEIGHT/BALANCE AND LOADING. 
The weight and center-of-gravity 
conditions must be within the limits 
prescribed by Chapter 1. 

2-4. Performance 

Refer to Chapter 4, PERFORMANCE DATA, to 
determine the capability of the 
helicopter for the entire flight.  
Consideration must be given to changes 
in performance resulting from variations 
in loads, temperatures, and pressure 
altitudes. A sample Performance Planning 
Card has been provided as Figure 4-1 for 
use in completing the flight plan and 
for reference throughout the flight. 

 

SECTION II.  OPERATING PROCEDURES AND MANUEVERS 

2-6. General 

This section pertains to normal 
procedures, and includes all steps 
necessary to ensure safe and efficient 
operation of the helicopter.  Unique 
feel, characteristics and reaction of 
the helicopter during various phases of 
operation and the techniques and 
procedures used for taxiing, takeoff, 
climb, etc. are described, including 
precautions to be observed. Your flying 
experience is recognized; therefore, 
basic flight principles are avoided. 

2-7. Checklist 

Normal procedures are given primarily in 
checklist form, and amplified as 
necessary in accompanying paragraph form 
when a detailed description of a 
procedure or maneuver is required. 

2-8. Checks 

The checklist includes items for day and 
night flights, with annotative 
indicators immediately preceding the 
check to which they are pertinent: (N) 
for night operations only; and (O) to 
indicate a requirement if the equipment 
is installed. 

2-9. Before Preflight Check 

 1. Publications – Check that the 
Airworthiness Certificate, FCC License 
(if required), Registration; the 
appropriate weight and balance Form F-
511-5, and the 480 Operator’s Manual are 
on board. 

(O)2. Aircraft tiedowns, covers, 
grounding cables – Removed and stowed. 

 3. BATT switch – ON. 

 4. Fuel quantity – Check. 
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 5. Lights – ON then OFF after check. 
Check landing, strobe anti-collision, 
position, and interior lights for 
condition and operation. 

 6. BATT switch – OFF. 

 7. Right Side Flight Controls – Check 
secure if installed. Check properly 
stowed if removed and check all covers 
for security. 

 8. Pilot/Co-pilot/passenger seats and 
restraints – Check condition and 
security. 

 9. Pedals – Adjust as required. 

 10. Cargo – Check loading and security 

 11. First aid kit – Check condition 
and security. 

 11. Fire extinguisher – Check for 
charge, condition, and security. 

2-9.1 Preflight Check – Fuel Management 

 1 Left fuel tank drain – Drain 
sample into jar. Verify the fuel grade, 
check the cleanliness, and check that 
fuel is free of water. 

WARNING 

Sample the left and right fuel tank 
sumps before checking the low point 
drain. 

NOTE 

Aircraft should be level or slightly 
nose down. Rock the aircraft by moving 
the tail up and down to displace any 
water or contaminants to the low point 
drain. If water is found, rock the 
aircraft and re-sample. Check the other 
tank. Then check the low point drain. 

 2. Right fuel tank drain - Drain 
sample into jar. Verify the fuel grade, 
check the cleanliness, and check that 
fuel is free of water. 

 3. Low point drain – Secure and drain 
fuel sample into jar. Verify the fuel 
grade, check the cleanliness, and check 
that the fuel is free of water. 

2-10. Exterior Check (Figure 2-1) - 
Cabin Left Side - Area 1 

 1. Forward landing gear – Check 
condition and security of fairings, 
tubes, skids, step, and skid shoes. 
Check oleo for proper inflation (para. 
8-11). 

(O)2. Cabin Door – Check condition, 
latch operation, and security. 

 3. Static port – Check unobstructed. 

2-11. Aft Fuselage - Left Side - Area 2 

 1. Fuselage – Check condition as 
other items are checked. 

 2. Engine Compartment – Check 

 a. Fuel lines – Check for condition, 
security, and leaks. 

 b. Flight controls – Check for 
security. 

 c. Engine – Check for security of all 
air, oil and fuel lines and evidence of 
leaks. 

 d. Fire detection pressure loop – 
Check condition and security. 

 e. Electrical wiring – Check 
condition, security, and any evidence of 
short circuits or overheating. 

 f. Lower pulley bearings – Check 
condition and security. 

 g. Drive belt – Check condition and 
tension. 

 h. Tail rotor cable – Check 
condition, tension, and routing. 

 i. Engine fire curtain – Check 
condition and security. 

 j. Main rotor transmission oil 
filtration/cooling system (if installed) 
– Check filter assembly and visible oil 
lines for condition and oil leaks. 

 k. Overrunning clutch – If the 
overrunning clutch (ORC) cover is 
equipped with sight glass, check oil 
level in the sight glass. If the 
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overrunning clutch (ORC) is equipped 
with a vented clutch oil reservoir, 
check oil level in the sight glass. The 
oil level in the ORC cover and the oil 
reservoir sight glasses should be the 
same. Service the ORC if no oil is 
visible in the sight glass(es) (para. 
8-9). 

(O)l. External fuel filter – Check 
impending bypass indicator. 

(O)m. Cargo hook suspension cables – 
Check. 

(O)n. Cargo hook – Check condition and 
security. 

(O)o. Cargo hook manual release 
mechanism and electrical release wiring 
– Check. 

(O)p. Cargo hook electrical release – 
Check. 

(O)q. Cargo hook manual release – 
Check. 

 r. Engine compartment door – 
Secure. 

 3. Lower engine compartment access 
panels – Check security. 

 4. Left fuel tank – Check for leaks, 
check fuel quantity, and cap secured. 

 5. Engine inlet and plenum – Check 
clean and unobstructed. 

 6. Aft landing gear – Check 
condition and security of fairings, 
tubes, step, skids, and skid shoes. 
Ground handling wheels removed. Check 
oleo for proper inflation (para. 8-11). 

 7. Oil cooler air intake – 
Unobstructed. 

 8. Baggage compartment – Check cargo 
properly loaded and secured. Check 
battery for leakage, proper connection, 
and security if located in baggage box. 
Close and lock door. 

(O)9. Snowshoes – Check condition and 
security. 

 

2-12. Tailcone - Left Side - Area 3 

 1. Tailcone – Check condition as 
other items are checked. 

 2. Static port – Check unobstructed. 

 3. Antennas – Check condition and 
security. 

 4. Horizontal stabilizer – Check 
condition and security. 

 5. Vertical stabilizer – Check 
condition and security. 

 6. Position and strobe lights – 
Check condition and security. Check 
security of light shield. 

 7. Tail rotor drive shaft – Check 
cover closed and secure. 

 8. Tail rotor hub – Check security. 
Check condition of teeter stop bumpers. 

 9. Tail rotor blades – Check 
security. Check for cracks or bond 
separations. Check strike tabs for 
evidence of strike. 

 10. Pitch change mechanism – Check 
condition and operation. Check pitch 
links for binding or looseness. 

 11. Tail rotor control cables – Check 
condition, tension, and security. 

2-13. Tailcone - Right Side - Area 4 

 1. Tail rotor control cables – Check 
condition, tension, and security. 

 2. Tail rotor gearbox – Check for 
oil leakage and oil level. Check chip 
detector, and continuity sensor unit. 
Check for security of attachment. 

 3. Tail rotor guard – Check 
condition and security and evidence of 
strike damage. 

 4. Tailcone extension – Check 
condition and security. 

 

  

UNCONTROLLED COPY WHEN DOWNOADED OR PRINTED

This electronic document is not linked to a subscription for revision control or distribution. Refer to theTechnical 
Publications Status link under the Technical Support Page of the Enstrom Helicopter website for the current revision 

level of the 480 Rotorcraft Flight Manual.



 2-5 
 28-AC-022 
 Jul 16/15 
 Rev. 19 

FAA REV. APPROVAL DATE:  Aug 17/15 

(O)5. Vibration absorber – If 
installed, check condition and 
security. 

 6. Tailcone – Check condition as 
other items are checked. 

 7. Horizontal stabilizer – Check 
condition and security. 

 8. Vertical stabilizer – Check 
condition and security. 

 9. Position and strobe lights – 
Check condition and security. Check 
security of light shield. 

 10. Antennas – Check condition and 
security. 

 11. Static port – Check unobstructed. 

2-14. Fuselage - Right Side - Area 5 

 1. Oil cooler exhaust – Check 
condition and unobstructed. 

 2. Aft landing gear – Check 
condition and security of fairings, 
tubes, step, skids, and skid shoes. 
Ground handling wheels removed. Check 
oleo for proper inflation (para. 8-11). 

 3. Engine Compartment – Check. 

 a. Fuel lines – Check for 
condition, security, and leaks. 

 b. Flight controls – Check for 
security. If installed, check condition 
and security of vibration absorber and 
lanyard. 

 c. Engine – Check for security of 
all air, oil and fuel lines and 
evidence of leaks. 

 d. Fire detection pressure loop – 
check condition and security. 

 e. Battery, starter, relays, and 
associated electrical wiring – Check 
condition, security, and any evidence 
of short circuits or overheating. Make 
sure battery is securely connected or 
all battery hardware is properly 
stowed. 

 f. Engine oil reservoir – Check 
condition, oil level, and cap secure. 

For an accurate indication, oil level 
should be checked within 15 minutes of 
engine shutdown. 

 g. Oil Lines – Check for condition, 
security and leaks. 

 h. Lower pulley restraint rods – 
Check condition and security. 

 i. Scavenge oil filter – Check 
impending bypass indicator retracted. 
If out, log in aircraft log book. It 
can be reset once. If it pops a second 
time maintenance action is required. 

 j. Engine fire curtain – Check 
condition and security. 

 k. Throttle position – Check 
against the minimum position stop. 

(O) l. Cargo hook suspension cables – 
Check. 

 m. Engine compartment door – 
Secure. 

 4. Engine Exhaust and eductor – 
Check condition and security. 

 5. Lower engine compartment access 
panels – Check security. 

 6. Main rotor transmission oil level 
– Check oil sight gauge at least half 
full (para. 8-7). 

(O)7. Snowshoes – Check condition and 
security. 
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2-14.1 Fuselage Top Area (Check From 
Steps): 

 1. Engine inlet and plenum – Check 
clean and unobstructed. 

 2. Upper transmission area – Check 
ram air scoop and upper transmission 
area unobstructed. Check fuel cell vent 
lines for condition and security. 

 3. Main rotor system 

 a. Main rotor shaft – Check 
condition. 

 b. Main rotor blades – Check 
security and condition, no bond 
separations, cracks or corrosion. Main 
rotor retention pins secured. 

 c. Check main rotor hub for 
security of all fasteners, no cracks or 
obvious damage. 

 d. Main rotor pitch links – Check 
for binding or looseness. 

 e. Main rotor dampers – Check for 
security and no leakage. 

 4. Upper pulley area – Check 
unobstructed. Check main transmission 
oil level and tail rotor shafting. 
Check main rotor transmission oil sight 
gage at least half full. Check upper 
pulley fan unobstructed. Check tail 
rotor shafting, flex couplings, and 
hangar bearings for condition, security 
and lubrication. 

2-15. Fuselage - Cabin Right Side - 
Area 6 

 1. Static port – Check unobstructed. 

(O)2. Cabin Door – Check condition, 
latch operation, and security. 

 3. Forward landing gear – Check 
condition and security of fairings, 
tubes, skids, step, and skid shoes. 
Check oleo for proper inflation (para. 
8-11). 

2-16. Fuselage - Front Area - Area 7 

 1. Windshield – Check condition. 

 2. Pitot tube – Check unobstructed; 
Drain hole – clean and unobstructed, 
cotter pin free. 

 3. Landing light – Check condition. 

 4. Fuselage underside – Check 
condition. 

(O)5. Main rotor blade tape – if 
leading edge blade tape is installed, 
check condition of tape on all three 
blades. Check for holes or openings in 
the tape, air bubbles under the tape, 
and separation areas along the edges of 
the tape. 

2-17. Before Starting Engine 

 1. KEY – IN and ON. 

 2. Passenger briefing – Complete as 
required.  Refer to Section III for 
passenger briefing. 

 3. Seat belts and shoulder harnesses 
- Fastened and tightened. 

 4. Inertial reel – Check operation. 

 5. Collective friction – OFF. 

 6. Flight controls – Check full 
travel. Center cyclic and pedals. 
Collective pitch unobstructed and down. 

 7. Collective friction – ON. 

 8. Throttle – Check then idle 
cutoff. Move to full open, then move 
back to the idle stop; press the idle 
stop release button and close to the 
idle cutoff position. 

 9. Circuit breakers – All IN. 

(O)10. Avionics Master Switch(s) – OFF. 

 11. Switches – All OFF. 

 12. Systems instruments – Check for 
static indications and markings. 

 13. Flight instruments – Check 
indications and set as necessary. 

 14. Fuel valve – ON. 

(O)15. Static Air Switch - STANDARD. 
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 16. N2-NR-TOT Switch – Turn to BATT 
and note needle movement, tachometer 
and TOT indication. Then turn to MAIN 
and note tachometer and TOT needles are 
below zero. Leave the N2-NR-TOT switch 
on MAIN. 

NOTE 

On helicopters equipped with an 8-Ohm 
APASSIVE@ TOT System, the switch is 
labeled AN2/NR@ and the TOT needle should 
not respond during this check. 

(O)17. Magnetic compass slave switch –
Check in Slave position (if installed). 

 18. Select correct VNE/C.G. placard. 

NOTE 

VNE is based on a combination of 
pressure altitude and temperature at 
flight conditions and take-off gross 
weight and take-off c.g.  Proper 
determination of take-off gross weight 
and c.g. is required to determine the 
appropriate VNE envelope. 

 19. Ground power unit – Connected 
for start as required. 

 20. BATT switch – ON. Check the ENG 
CHIP, MAIN XMSN CHIP, and TAIL CHIP 
segments illuminate and remain on for 
approximately five seconds then go out 
to indicate proper continuity in all 
three chip detector systems. 

(O)21. Attitude indicator(s) – Reset by 
pulling the Fast Erect knob. 

 22. Warning lights – Check for the 
illumination of the ROTOR RPM and 
ENGINE OUT warning lights. 

 23. Caution panel – Test. Check that 
the MASTER CAUTION light, FIRE WARNING 
light, and all of the 15 segments in 
the segmented caution panel illuminate. 
Release the switch and check that all 
lights go out except the ENGINE OUT and 
LOW ROTOR warning lights and DC GEN and 
ENG OIL PRESS caution lights. The three 
chip lights should come back on and 
remain on for approximately five 
seconds then go out to indicate proper 
continuity in all three chip detector 
systems. 

 24. Clock – Checked and set. 

(O)25. Digital Fuel Quantity – Check. 
Enter new fuel quantity, if required, 
as follows: 

 a. Determine total fuel quantity on 
board from the fuel quantity gauge and 
the fueling records. 

 b. Press the center toggle switch 
to the left (fuel remaining) position. 
If it agrees with the quantity on 
board, release the toggle switch and 
press "ENTER". 

 c. If it reads less than the 
quantity on board, hold the center 
toggle switch to the left and 
simultaneously press the "enter" button 
and hold. Fuel quantity will increment. 

 d. Release all switches when the 
digital display reads the correct 
amount then press "ENTER". 

 e. If it reads more than the 
quantity on board, hold the center 
switch to the right and press the 
"ENTER" button and hold both. The fuel 
quantity will decrement. 

 f. Release all switches when the 
digital display reads the correct 
amount. Then press "ENTER" 

 26. Engine out/low rotor audio - 
Test by releasing the collective 
friction, raising the collective until 
both audio alarms are heard, then 
lowering the collective to full down 
and resetting the collective friction. 

 27. Throttle – Checked closed. 

 28. Cyclic trim – Check by 
displacing the cyclic trim switch 
coolie hat each direction - forward, 
aft, left, and right - for a few 
seconds to determine that the motors 
run the proper direction and reverse 
properly. Then center the cyclic. 

 29. Anti-collision strobes – ON. 

(N)30. POS LTS switch – ON as required. 
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2-18. Starting Engine 

 1. Exhaust area – Check area is 
clear and free of combustible foliage. 

 2. Rotor blades – Check clear and 
untied. 

 3. Verify TOT. 

NOTE 

If the TOT is above 150EC, the pilot 
may elect to motor the engine with the 
throttle off until the TOT is below 
150EC, prior to beginning this engine 
start sequence. If the engine is 
equipped with a start counter, this 
will count as a ASTART@ but can be 
deducted in the engine records in 
accordance with the Allison 250-C20 
Series Operation and Maintenance 
Manual. 

 4. Engine – Start as follows: 

 a. Starter switch – Press and hold. 
Simultaneously start the clock stop 
watch function to time the start to 58% 
N1. 

 b. TOT – Below 150EC. Motor engine 
as necessary to lower TOT below 150EC. 

 c. Throttle – Open quickly to the 
idle stop after the N1 RPM passes 
through 12-15%. Observe recommended 
minimum N1 speeds as noted below: 

 

OAT (Outside Air Temp) Minimum N1 Speed 
7°C and above 15% 
7°C down to -18°C 13% 
-18°C and below 12% 

NOTE 

It is not necessary to wait for the N1 
to peak. 

 d. Monitor TOT for over temperature 
conditions. Refer to Chapter 1 for 
limitations. 

 e. Starter switch – Release at 58% 
N1. Note elapsed time for start. 
Observe the starter limitations 
prescribed in Chapter 1 and the average 
engine starting time shown in Chapter 
9. 

 f. Engine oil pressure – Check. 

 g. Gas producer – Check 59 - 65% N1. 

 h. N2 – Check stabilized. 

CAUTION 

If the main rotor is not moving when 
30% N1 is reached, abort the start and 
make an entry in the aircraft log book. 

 5. Ground power unit – Disconnect 
(if used). 

CAUTION 

Check that the ground power unit is 
disconnected prior to turning the 
Generator switch ON. 

 6. GEN switch – ON, check DC GEN 
caution light out, and Volt/Ammeter 
indicates a load. Wait until the 
ammeter load decreases below the 
redline before turning any other 
electrical system on. 

(O)7. Avionics Master Switch – ON. 

 

UNCONTROLLED COPY WHEN DOWNOADED OR PRINTED

This electronic document is not linked to a subscription for revision control or distribution. Refer to theTechnical 
Publications Status link under the Technical Support Page of the Enstrom Helicopter website for the current revision 

level of the 480 Rotorcraft Flight Manual.



 2-7.2 
 28-AC-022 
 Jul 16/15 
 Rev. 19 

FAA REV. APPROVAL DATE: Aug 17/15 

2-19. Engine Runup 

 1. Engine – Stabilize for one minute 
before accelerating to the flight RPM 
operating range. 

NOTE 

If the engine has been shut down for 
less than 15 minutes prior to this 
start, the one minute stabilization 
time is not necessary. 

 2. Throttle – Slowly increase to 
full open. N2 should stabilize between 
88% - 103%. 

NOTE 

N2 should be stabilized before 
advancing throttle to full open.  Keep 
torque below 30 PSI while advancing the 
throttle to avoid compressor surges. 

 3. GOVERNOR INCR/DECR switch – Set 
engine RPM at 97±1% N2. 

 4. Engine and transmission 
indications – Check. 

 5. ENG ANTI-ICE – Check by pulling 
the handle out fully; check for a rise 
in TOT, then push the handle back in to 
the OFF position and check for a 
decrease in TOT. Set as required. 
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 3. Fuel – Check quantity. 

 4. Crew and passengers – Check. 

 5. Landing lights – As required. 

2-34. Approach and Landing 

 1. Normal Approach. The approach 
begins by adjusting power as required 
to establish an approach angle of 
approximately 8 to 10 degrees at an 
airspeed above the minimum rate of 
descent airspeed specified in Chapter 
4. Maintain the entry airspeed until 
the apparent ground speed and rate of 
closure appear to increase. From this 
point, progressively decrease the rate 
of descent and forward speed to stop 
all forward movement at approximately a 
3 foot hover (or continue to the 
ground). As forward speed decreases 
below effective translational lift it 
will be necessary to gradually and 
smoothly increase collective pitch to 
terminate the approach. Refer to 
paragraph 2-35, Landing From A Hover. 
Refer to Chapter 4 for airspeeds, rates 
of descent and power requirements. 
Refer to the Height-Velocity Diagram, 
Chapter 4 for avoid areas during the 
approach. 

 2. Steep Approach. A steep approach 
is used as necessary to clear obstacles 
in the approach path. It is executed in 
the same manner as the normal approach 
except for the slower airspeeds that 
must be maintained throughout the 
approach. Approach angles may vary from 
that of a normal approach to a vertical 
descent. Because of the increased power 
requirements during termination, smooth 
and gradual collective pitch movements 
are very important. 

 3. Shallow Approach. A shallow 
approach is used as necessary when 
environmental or emergency requirements 
make it necessary to execute an 
approach at an angle less than that of 
a normal approach. It is executed in 
the same manner as a normal approach 
except that the deceleration may be 
more rapid. Approach angles may vary 
from that of a normal approach to 
approximately zero. 

 4. Running Landing. A running 
landing is used for some flight control 
malfunctions or for conditions where 
the helicopter cannot hover. The 
approach is shallow and flown at an 
airspeed that provides safe helicopter 
control. Airspeed is maintained as for 
a normal approach except that touchdown 
is made at an airspeed at or above 
effective translational lift. After 
ground contact is made, slowly decrease 
collective pitch to minimize forward 
speed. If braking action is necessary, 
the collective pitch may be lowered as 
required for quicker stopping. 

2-35. Landing From a Hover 

From a stabilized hover, decrease 
collective pitch control to begin a 
gradual descent to touchdown making 
necessary corrections with pedals and 
cyclic control to prevent movement over 
the ground. Upon ground contact, 
continue to decrease collective pitch 
control smoothly and steadily until the 
entire weight of the helicopter is on 
the ground. Apply cyclic control as 
necessary to level the rotor system.  
For slope landings, make sure that the 
aircraft shows no tendency to slide or 
roll as the aircraft is lowered. 

2-36. After Landing 

 1. Landing lights – As required. 

(O)2. Transponder – As required. 

2-37. Engine Shutdown 

 1. Collective Pitch – Full down. 

 2. Collective friction – ON 

NOTE 

On the last flight of the day, perform 
a deceleration check as described in 
paragraph 2-49. 

 3. Throttle – Reduce to engine idle. 
Allow TOT to stabilize for two minutes. 
Check N1 speed 59 to 65% N1. 

(O)4. Avionics – OFF (if installed). 

 5. All electrical switches – OFF 
except BATT, POS LTS, STROBES. 
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CAUTION 

GEN switch must be OFF before closing 
throttle to shut engine down. 

 6. Throttle – Closed. Ensure that 
after shutdown TOT is stabilized below 
400°C. Either a TOT over 400°C or a TOT 
of 400°C and still rising are 
indications of a possible residual fire 
in the engine. In either case press the 
starter switch with the throttle closed 
to motor the engine until the TOT is 
less than 200°C. 

 7. Lights – OFF (at night leave the 
lights on until the rotor stops for 
additional ground personnel safety). 

 8. BATT switch – OFF. 

CAUTION 

Do not drop the seat belt onto the 
floor. The heavy central latching 
mechanism may damage the honeycomb 
floor. 

2-38. Before Leaving The Helicopter 

 1. Walk Around Inspection – 
Complete. Look for damage, and leaks, 
and check fluid levels as required. 

 2. Complete aircraft log book 
entries. 

 3. Secure helicopter. 

2-39. Night Flight 

Before takeoff it is imperative to 
ensure that all lights, instruments, 
and avionics equipment are functioning 
properly. Generally, interior lighting 
should be kept to the minimum amount 
which will still allow complete 
visibility of all instruments and 
gages. Excessive cockpit lighting 
decreases outside visibility. Avoid 
using landing lights when in thick 
haze, dust, snow, smoke, or fog as 
reflected light will reduce visibility 
and may affect depth perception. During 
ground operations, the helicopter 
should be hovered/taxied slowly because 
it is difficult to judge actual ground 
speed and excessive speeds may be 
developed without realizing it.

 

NOTE 

Prior to night flight or for any 
flights the duration of which will 
extend past official sunset, the 
extended glare shields on both sides of 
the instrument panel and the one at the 
rear of the instrument panel shall be 
installed. The one on the right side of 
the instrument panel may be removed but 
only if the extended floor is installed 
covering the right chin window. 
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2-49. Deceleration Check 

Make the following deceleration check 
during the shutdown for the last flight 
of the day. 

 1. Turn unnecessary electrical 
equipment OFF. 

 2. Turn the generator switch OFF. 

 3. Position the twist grip to full 
open, hold collective at flat pitch and 
stabilize N2 at exactly 100% for 
approximately 15 seconds (beep as 
required). 

CAUTION 

During rapid throttle movements, make 
appropriate anti-torque pedal 
corrections to prevent the aircraft 
from turning on loose or slick 
surfaces. 

 4. Snap the twist grip to the IDLE 
position. Simultaneously start a time 
count using a stop watch or watch with 
a sweep second hand. Stop the time as 
the N1 needle passes through 65%. The 
minimum allowable deceleration time is 
two seconds. 

NOTE 

Practice and/or retakes may be required 
before proficiency is obtained in 
timing the deceleration. 

 5. If deceleration time is less than 
two seconds, make two more checks to 
confirm the time. If the confirmed time 
is less than the minimum allowable 
time, refer to the Rolls Royce 
maintenance instructions. 

 6. If N1 speed drops below 59%, or 
if a flame out is experienced during 
the deceleration check, do not make 
second attempt. Refer to the Rolls 
Royce maintenance instructions. 
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DUAL ROTOR AND POWER TURBINE TACHOMETER 

ROTOR 

385 RPM Red Radial Maximum Power OFF 

334-385 RPM Green Arc Continuous Operation 
(Including Autorotation) 

334 RPM Red Radial Minimum Power OFF 

 

POWER TURBINE (N2) 

113% RPM Red Arrowhead 15 Second Maximum Transient 
N2 Varies Linearly from 113% in 
Autorotation per Figure 1-2. 

103% RPM Red Radial Maximum N2 Continuous 

101-103% RPM Green Arc Normal Operating Range 

101% RPM Red Radial Minimum N2 Continuous 

71-88 % RPM Yellow Arc Speed avoid range. Move through 
range as expediently as 
possible.  

 
FIGURE 5-6-1.  INSTRUMENT MARKINGS (Sheet 1 of 3) 
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DUAL ROTOR AND POWER TURBINE TACHOMETER 

ROTOR 

385 RPM Red Radial Maximum Power OFF 

334-385 RPM Green Arc Continuous Operation 
(Including Autorotation) 

334 RPM Red Radial Minimum Power OFF 

 

POWER TURBINE (N2) 

113% RPM Red Arrowhead 15 Second Maximum Transient 
N2 Varies Linearly from 113% in 
Autorotation per Figure 5-6-2. 

103% RPM Red Radial Maximum N2 Continuous 

101-103% RPM Green Arc 

Limited Operations in certain 
Loading Conditions with 
Emergency Pop-out Floats 
Installed. See supplement for 
emergency floats (supplement 
#8). 

101% RPM Red Radial Minimum N2 Continuous 

71-88 % RPM Yellow Arc Speed avoid range. Move through 
range as expediently as 
possible.  

 
FIGURE 5-6-1.  INSTRUMENT MARKINGS (Sheet 2 of 3) 
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FIGURE 5-6-2.  MAXIMUM ALLOWABLE TORQUE AND N2 
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Figure 6-1.  Helicopter Station Diagram 
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CAUTION 

It is possible to exceed the aft C.G. 
limits of the aircraft when operating 
solo.  Relocation of the battery to the 
forward battery location may be required 
with solo pilot. It is also possible to 
exceed the forward C.G. limits of the 
aircraft when operating with a pilot 
plus three or more passengers on board. 
Strategic placement of heavier personnel 
and baggage may be required to remain 
within the C.G. envelope of the 
aircraft. 

 b. When the helicopter is operated at 
critical loading conditions, the exact 
weight of each individual occupant plus 
equipment shall be used. To assist the 
pilot in deciding on loading 
arrangements to remain within the 
allowable weight and C.G. range prior to 
calculating the weight and balance  for 
the aircraft, the following general 
guidelines are provided: 

 1. Do not load any cargo, baggage, or 
weight in the baggage compartment when 
flying single pilot.  Note that the VNE 
changes with C.G. 

 2. When carrying three or more 
passengers, calculate the C.G. using the 
specific station for the front passenger 
seat used in flight. Some restriction in 
passenger weight for the front seat may 
apply.  Relocation of the battery to the 
baggage box location may also be 
necessary to accommodate the higher 
cabin loads.  

 3. When carrying two or more 
passengers the tradeoff for weight in 
the right front seat versus weight in 
the baggage compartment for CG control 
is one pound of baggage for one pound 
for passengers weighing more than 150 
lb, ie. in general if a 200 lb passenger 
is riding in the right front seat then 
approximately 50 lb will have to be 
carried in the baggage compartment to 
offset the additional front seat weight. 

NOTE 

Whenever possible restrict the right 
front passenger seat to 150 lbs when it 
is forward of FS 98 and load heavier 
passengers in the rear seats. 

6-8. Battery 

The aircraft battery is normally located 
in the forward, right side area of the 
engine compartment (station 135, butt 
line 25.5). The battery can be moved 
into the baggage box (station 200, butt 
line -13.5) to help control the center 
of gravity, especially with heavy loads 
in the cabin. Moving the battery will 
not change the weight of the aircraft 
but will significantly alter the center 
of gravity. As such, it is important to 
know both the present location of the 
battery and the location of the battery 
which was used to derive the empty 
weight (Forms F-511-2 and F-511-5, 
Figures 6-3 and 6-4).  

Moving the battery from the forward 
location to the aft location has the 
effect of increasing the longitudinal 
moment and decreasing the lateral 
moment. Moving the battery from the aft 
location to the forward location will 
have the opposite effect. To determine 
the change in longitudinal and lateral 
moments, multiply the weight of the 
battery by the values in the following 
table: 

Battery 
Position 

Multiplier 

Longitudinal Lateral 

Moving forward 
to aft 

+65 -39 

Moving aft to 
forward 

-65 +39 

Example: 
Moving a 42.5 lb battery from the 
forward location to the aft location 
will change the moments as follows: 
 Longitudinal: 42.5 X 65 = 2762 in-lbs 
 Lateral: 42.5 X -39= -1657 in-lbs 

The battery type and manufacturer may 
vary from aircraft to aircraft. For 
accuracy, weigh the battery prior to 
relocating when computing the new weight 
and balance. 
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6-9. Operation Without Doors 

 1. The standard door weight is 14 lbs 
at station 98. The operator is 
encouraged to weigh the door for 
accuracy as the actual door weight will 
vary depending on options and cabin 
interior. Record the door weight on Form 
F-511-5 (Figure 6-4) if operating 
without a door(s), as applicable. 

6-9.1 Lateral Center of Gravity 

For virtually any typical loading, the 
lateral center of gravity will remain 
well within the limits for the aircraft 
(see Chapter 1). However, the pilot 
should be aware of asymmetrical loadings 
and check the lateral moment prior to 
flight, especially if an unusal loading 
condition is encountered. The 
appropriate lateral arms (butt lines) 
are listed below.  For items which are 
not listed, the arm can be determined by 
measuring from the aircraft centerline 
to the center of gravity of the item, 
using negative distances for items left 
of center and positive distances for 
items to the right of center. Moment is 
determined by multiplying the weight of 
the item by its lateral arm. 

ITEM  LATERAL ARM 
   (BUTT LINE) 
   (IN) 

Pilot Seat: -20.25 
Right Front Seat: 
 Outboard Rails 21.25 
 Inboard Rails 11.5 
Center (Rear) Seat In  
 3-Seat Configuration 1.0 
Rear Seat with 2 Passengers:  
 Outboard Passenger 24 
 Inboard Passenger 1.0 
Rear Seat with 3 Passengers:  
 Outboard Passenger 26 
 Middle Passenger 14 
 Inboard Passenger -2 
 Baggage Behind Pilot Seat -24 
 (On Cabin Shelf)  
Fuel  0 
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Indicator and is driven by a remote 
sensing thermocouple located at the 
engine oil tank outlet. The dual 
indicating instrument is powered by the 
aircraft 28-volt electrical system 
through the ENG T/P circuit breaker. 

 h. Caution Lights. 

 (1) The ENG INLET caution light is 
discussed in the air induction system 
section, paragraph 7-19. 

 (2) The FUEL FILTER caution light is 
discussed in paragraph 7-22. 

 (3) The ENG CHIP caution light is 
discussed in paragraph 7-27. 

 (4) The ENG OIL TEMP caution light 
will illuminate when the engine oil 
temperature reaches 107°C ascending and 
will extinguish at 100° descending. A 
set of contact closures in the dual 
engine oil temperature/pressure 
indicator send a signal to the segmented 
caution panel logic circuit at each of 
the above set points to turn the caution 
light either on or off accordingly. 

 (5) The ENG OIL PRESS caution light 
will illuminate if the N1 is above 78.5% 
and the oil pressure is at or below 88 
psig. The light will extinguish as the 
pressure rises above 90 psig with the N1 
above 78.5%. For helicopters equipped 
with P/N ECD4078 caution panel, the ENG 
OIL PRESS caution light will also 
illuminate anytime engine oil pressure 
is below 50 psi or above 130 psi. 
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7-31. Description 

The flight control system includes three 
primary systems: the collective, cyclic, 
and anti-torque or directional controls. 
The aircraft also has fixed horizontal 
and vertical stabilizers mounted on the 
tailboom to provide additional stability 
and attitude control during high speed 
flight. 

7-32. Collective Pitch Control System 

The collective pitch control system 
includes dual collective controls 
mechanically interconnected and linked 
to the main rotor swashplate through a 
series of push-pull tubes, torque tubes, 
bellcranks, and a collective walking 
beam at the base of the main rotor 
transmission.  Both collective controls 
have interconnected twist grip throttles 
installed at the forward end of the 
control stick and each has a switch box 
mounted forward of the throttle. Only 
the pilot's collective incorporates a 
mechanical idle stop release plunger 
between the forward end of the throttle 
and the collective switch box and a 
collective friction control located mid 
collective on the outboard side. The 
copilot's collective switchbox contains 
only two switches; a landing light 

attitude control switch, and an N2 power 
turbine governor "beep trim" control 
switch. The pilot's collective switchbox 
incorporates all of the switches found 
on the copilot's collective plus an 
engine start-ignition switch and a 
landing light on/off switch. No throttle 
friction exists for either collective.  
The right (co-pilot's) collective is 
removable. 

7-33. Collective Friction 

The collective friction system consists 
of a simple slider that incorporates 
both the up and down collective pitch 
stops and a knurled knob and lever used 
to clamp two friction disks to the 
slider bar. When the lever attached to 
the knurled knob is pointing straight at 
the floor the friction is completely 
removed. Collective friction is fully 
applied when the lever is approximately 
aligned with the collective control. 
Total movement of the collective 
friction lever from full “on” to full 
“off” is approximately 100°. The control 

may be positioned on any intermediate 
position for any desired level of 
friction. 

CAUTION 

The collective friction mechanism is 
designed so that positive locking of the 
collective controls cannot be obtained 
at the maximum friction point. Safety of 
flight considerations require that the 
pilot be able to instantly overcome the 
established friction without any further 
pilot action to adjust it in the case of 
engine failure. Once friction has been 
applied the pilot should always check to 
ensure that it can be overcome by making 
a small collective movement to test it. 
If there is too much resistance, reset 
the friction lever to where it is 
satisfactory and make an entry in the 
maintenance logs to have the ground 
maintenance crews readjust the friction. 

7-34. Cyclic Pitch Control System 

 a. General Description. The cyclic 
pitch control system is a fully 
mechanical control system which is 
linked to the swashplate through a 
series of interconnected push-pull 
tubes, torque tubes, and bellcranks. 
Both longitudinal and lateral control 
systems are totally independent with no 
intermixing before the individual inputs 
reach the swashplate. Non-rotating 
control inputs are transmitted to the 
rotating controls via a universal joint 
type swashplate at the base of the 
transmission. Inputs are mixed at the 
swashplate and transmitted through a set 
of three long push-pull tubes through 
the center of the mast to pitch change 
bellcranks at the top of the hub and 
then through pitch change links to the 
blade pitch horns located on the leading 
edge of each blade. Cyclic control 
position is maintained and rotor 
feedback forces are reduced to zero 
through a dual acting jack-screw trim 
actuator installed in each control axis 
and located on the backwall of the 
cabin. Some aircraft may also have 
vibration absorber beams installed on 
the upper lateral and longitudinal 
bellcranks located in the engine 
compartment. These beams reduce the 
mechanical feedback vibration felt in 
the cyclic controls caused by the main 
rotor blades. 
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coupled to the lower pulley drive shaft 
as described in paragraph 7-43. In the 
overrunning direction the inner drive 
shafting, being driven by the rotor 
system, will be rotating faster than the 
outer housing of the overrunning clutch 
and the sprags will disengage thus 
disconnecting the engine from the rotor 
drive system. The overrunning clutch is 
a sealed unit and contains its own 
lubrication separate from the engine. 

Some aircraft are equipped with a vented 
clutch oil reservoir. The oil reservoir 
consists of a vented container with a 
sight glass and service port, and a top 
air/oil vent line and a bottom oil 
return line, each running to the bearing 
housing that supports the clutch. The 
reservoir is vented at the top, allowing 
oil to remain in the system while air is 
forced out and drawn in during engine 
operation. 

7-45. Main Drive Belt 

The main drive belt is a one-piece 
synthetic rubber Poly-V belt with a 
series of parallel V-ribs molded 
lengthwise around the inside 
circumference and Kevlar tension cords 
that make it extremely strong and fail 
safe.  The belt is made of a high 
strength shock resistant cord, which 
provides dimensional stability and long 
flex life. This cord runs in a 
continuous fashion around the 
circumference of the belt and is 
imbedded in a fiber reinforced rubber 
compound for maximum cord support and 
adhesion. The belt is installed under 
constant static tension and is capable 
of accepting well over 350 SHP without 
slipping. The belt is installed over the 
upper and lower pulleys then tensioned 
by means of two jack screw adjustment 
mechanisms within the center of the H-
strut. Belt tension is measured and 
adjusted by means of a belt tensiometer. 

7-46. Indicators and Caution Lights 

 a. Main Transmission Oil Temperature 
Indicator. The TRANS OIL temperature 
indicator is located in the right side 
of the instrument panel, Figure 7-3. The 
indicator displays the temperature of 
the transmission oil in degrees Celsius. 
The electrical circuit receives its 

power from the aircraft 28-volt 
electrical system through the XMSN 
circuit breaker. This is a wet bulb 
system dependent on fluid for valid 
indication. 

 b. Main Transmission Oil Hot Caution 
Light. The MAIN XMSN HOT caution light 
on the segmented caution panel will 
illuminate when the main transmission 
oil reaches a temperature of 107EC and 
rising, and will extinguish when the oil 
temperature reaches 100EC decreasing. 
The circuit receives its signal from a 
set of contact closures within the main 
transmission oil temperature indicator 
and its electrical power from the 
aircraft 28-volt electrical system 
through the CAUT PNL circuit breaker. 

 c. Drive Bearing Hot Caution Light.  
This caution light is discussed in 
paragraph 7-42. 

 d. Main and Tail Rotor Transmission 
Chip Detector Caution Lights. 

 (1) General. Both the main and tail 
rotor transmissions have magnetic chip 
detectors installed. Whenever sufficient 
metal particles collect on the plugs to 
close the electrical circuit the 
associated chip caution light will 
illuminate. Each caution light receives 
its signal from its associated chip 
detector and power from the aircraft 28-
volt electrical system through the CAUT 
PNL circuit breaker. 

 (2) Programmable Continuity Sensors. 
Also incorporated in each chip detector 
circuit is a Programmable Continuity 
Sensor (PCS). Any time electrical power 
is applied to the segmented caution 
panel, or the caution panel test switch 
is placed in the test position for more 
than three seconds, the PCS will go 
through a 5 second continuity check to 
ensure that both circuits are complete. 
During that time the MAIN XMSN CHIP and
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TAIL CHIP caution lights will remain 
illuminated then extinguish. If there is 
a break in continuity anywhere in the 
circuit, the associated caution light in 
the faulty circuit will not respond to 
the 5 second test. 

 e. Main Transmission Pump Caution 
Light. The MRGB PRESS caution light 
illuminates when the pump inlet pressure 
is less 4.4-5.9 psi/30.2-40.7 kPa of 
vacuum. Illumination of the light could 
be caused by a pump failure, a switch 
failure, or a broken oil line. 

NOTE 

The MRGB PRESS caution light will only 
be installed in aircraft equipped with 
the main rotor transmission filtration/ 
cooling system. 
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SECTION IX.  ELECTRICAL POWER SUPPLY AND DISTRIBUTION SYSTEM 
 
7-54. General 

The 480 helicopter is equipped with a 
28-volt direct current electrical 
system. A simplified electrical system 
diagram is shown in Figure 7-8 and is 
supplied by a 28-volt, direct current, 
150 ampere, engine driven starter-
generator, in conjunction with a 24-
volt, NiCad battery or an optional lead 
acid battery, and an external power 
receptacle. Control of the electrical 
system is provided by the switches in 
the electrical switch section of the 
instrument panel and the circuit 
breakers on the lower radio console. All 
circuits of the electrical system are 
protected by push-to-reset or switch 
type circuit breakers. All circuits in 
the electrical system are single wire 
with common ground return. The negative 
terminals of the starter-generator and 
the battery are grounded to the 
helicopter structure. 

7-55. Battery 

A single lead acid battery is used on 
the aircraft. An optional NiCad battery 
may be used in lieu of the lead acid 
battery. All batteries have identical 2 
pin MS-3509 electrical receptacle 
connectors. The battery is normally 
located on a platform aft of the right 
cabin backwall and is protected by a 
current limiter located in the same 
area. The current limiter may only be 
replaced by authorized maintenance 
personnel. Additionally, for all NiCad 
installations, a battery temperature 
monitoring and warning system has been 
installed. At or above 145°F (63°C) the 
system will trigger the yellow "battery 
temp" caution light on the cockpit 
caution panel to alert the pilot to the 
requirement for corrective action to 
prevent a thermal runaway. When the 
battery reaches 160°F (71°C), the 
monitor system will illuminate the red 
"battery hot" warning light in the 
center of the caution panel to warn the 
pilot that a thermal runaway is imminent 
if positive corrective action by 
removing the battery from the charging 
circuit is not accomplished immediately. 

NOTE 

On Enstrom 480 models equipped with a 
(3) place back seat, wiring and tie down 
provisions are provided to relocate the 
battery to the baggage compartment to 
help maintain longitudinal C.G. 

7-56. External Power 

Receptacle During ground operations 
external power may be connected to the 
electrical system through an external 
power receptacle located on the right 
side of the aircraft (near the battery) 
beneath the engine access panel. The 
external power receptacle consists of a 
female connector that has two large pins 
and one small pin. The small pin closes 
the external power relay and connects 
the ground unit to the main aircraft 
electrical bus when external power is 
supplied. The GEN switch should be in 
the OFF position when external power is 
connected. The battery, however, will be 
charged anytime that external power is 
supplied to the aircraft, regardless of 
the battery switch position. See 
paragraph 8-9, Servicing, in Chapter 8 
of this chapter, for the proper rating 
for an external power cart and the 
proper procedures for applying external 
power. 

7-57. Generator 

The 150 ampere capacity starter-
generator is mounted on the engine power 
and accessory gearbox and supplies 28-
volt direct-current power for operation 
of the aircraft electrical equipment and 
for battery charging. The maximum 
allowed output is 110 amperes. 

 a. Generator. Generator operation is 
controlled by the GEN - OFF switch. At 
flight idle RPM and above the voltage 
regulator portion of the generator 
control unit (GCU) automatically 
maintains the correct generator output 
by varying the generator field current. 
The generator field circuit is protected 
by the MAIN GEN circuit breaker located 
on the radio console circuit breaker 
panel. Additionally, the aircraft  
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electrical system is protected from a 
generator feeder fault by a current 
limiter. 

 b. Generator Control Unit. The 
generator control unit (GCU) provides 
control and protection for the generator 
and outputs for cockpit displays. The 
seven main functions are: 

 1. Voltage regulation  

 2. Overvoltage protection 

 4. Over current protection  

 5. Voltage/load indicator display 
drive 

 6. Generator failure indication for 
the caution panel  

 7. Generator field excitation 

When an overvoltage condition occurs, an 
overvoltage relay is energized by the 
GCU. The overvoltage relay opens the 
switch circuit of the reverse current 
relay to remove generator output from 
the bus. The reverse current relay 
prevents the battery from discharging 
through the generator when the output 
voltage falls below battery voltage. The 
aircraft electrical systems operate from 
the battery when the generator is OFF or 
off line and the battery switch is ON. 

7-58. Generator Caution Light 

Anytime that the DC generator output 
voltage is less than the battery voltage 
or the generator is OFF or otherwise 
disconnected from the aircraft main bus, 
the generator caution light, marked DC 
GEN on the segmented caution panel, will 
illuminate. 

7-59. Controls and Indicators   

 a. Volt-Ammeter. The dual indicating 
volt-ammeter is mounted in the 
instrument cluster on the instrument 
panel and indicates the main bus voltage 
and the ampere load being used. The 
indicator is powered by the aircraft 28-
volt electrical system through the 
VOLT/AMP circuit breaker located on the 
radio console. 

 b. Battery Switch. The BATT switch is 
located on the instrument panel in the 
center switch cluster. Battery 
electrical power is supplied to the 
helicopter's electrical system when the 
switch is in the UP position. When the 
switch is in the UP position, it closes 
the circuit to the actuating coil of the 
battery relay and battery power is then 
delivered from the battery to the main 
electrical bus. When the switch is 
placed in the DOWN position, it opens 
the circuit to the actuating coil of the 
battery relay and no power is delivered 
from the battery to the essential bus. 

 c. Generator Switch. The generator 
switch, labeled MAIN GEN, is located in 
the instrument panel switch cluster to 
the left of the battery switch. In the 
up position the generator field is 
energized through the generator control 
unit and 28-volt generator power is 
supplied to the main electrical system 
bus. In the DOWN position, the generator 
is electrically removed from the 
electrical system.  

NOTE 

The generator switch will be 
automatically tripped off if the engine 
starter button is pushed. It must be 
placed "ON" after the engine start is 
complete. 

 d. Circuit breakers. The main circuit 
breaker panel for the aircraft is 
located on the radio console. Each 
individual circuit breaker is clearly 
labeled for the particular electrical 
circuit protected. In the event a 
circuit becomes overloaded, the circuit 
breaker protecting the circuit will pop 
out. The circuit may be reactivated by 
pushing the circuit breaker button back 
in thereby resetting the circuit 
breaker. Circuits for devices using 
direct power feed from the battery are 
protected by breakers located in the 
battery compartment.  

 e. Fuses. Nonessential equipment 
circuits are fuse protected. The fuses 
are located on the left side of the 
center pedestal. 
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TABLE 7-1.  CAUTION PANEL SEGMENTS 
 
 SEGMENT 

 
 COLOR  DESCRIPTION OF FAULT 

 
ENG CHIP 

 
AMBER Engine scavenge oil has ferrous metal 

fragments 
 
MAIN XMSN CHIP 

 
AMBER Main transmission chip detector has detected 

ferrous metal fragments 
 
TAIL CHIP 

 
AMBER Tail rotor gearbox chip detector has detected 

ferrous metal fragments 
 
ENG OIL TEMP 

 
AMBER Engine oil temperature is above 107°C  

 
MAIN XMSN HOT 

 
AMBER Main transmission oil temperature is above 

107°C 
 
DRIVE BRG HOT 

 
AMBER Either the forward or aft lower pulley 

bearings are above 120°C 
 
ENG OIL PRESS 

 
AMBER Engine N1 RPM is above 78.5% and engine oil 

pressure is below 90 psi; (P/N ECD4078 
caution panel only: or anytime engine oil 
pressure is below 50 psi or above 130 psi) 

 
BATT HOT* 

 
 RED Battery temperature exceeds 71°C 

 
ENG INLET AIR 

 
AMBER Engine inlet swirl tube particle separator 

partially blocked 
 
BATT TEMP* 

 
AMBER Battery temperature exceeds 63°C  

 
DC GEN 

 
AMBER DC generator system failure 

 
FUEL FILTER 

 
AMBER Fuel filter bypass is impending 

 
FUEL LOW 

 
AMBER Fewer than 5 gallons/19 liters remaining 

 
ENG ANTI-ICE 

 
GREEN Engine anti-ice is activated 

 
SPARE 

 
AMBER Unused segment 

 
A/F FILTER** 

 
AMBER Airframe fuel filter bypass is impending 

 
MRGB PRESSH 

 
AMBER Pump inlet pressure is less than 4.4-5.9 

psi/30.2-40.7 kPa of vacuum 

 
NOTE: On early production aircraft, the engine anti-ice segment was labeled "ENG 
DEICE".  All of the associated references in this RFM and on aircraft placards refer 
to engine anti-ice. They are one and the same. 
 
* These segments are labeled "SPARE" and are unused if the aircraft is equipped with 
the optional lead-acid battery. 
 
** The AA/F FILTER@ segment is part of the optional external (airframe mounted) fuel 
filter kit and will be installed in the ASPARE@ location. 

H The AMRGB PRESS@ segment is part of the main rotor transmission filtration/cooling 
system and will be installed in the ABATT HOT@ location.  If the aircraft is equipped 
with the main rotor transmission filtration/cooling system, the aircraft will be 
equipped with the optional lead acid battery. 
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SECTION II.  FUEL 
 

8-3. Fuel Types 

The primary, emergency and cold weather 
fuels which can be used in the 480 
helicopter are presented in Table 8-3. 
The following definitions apply to the 
approved fuels table. 

 a. Primary Fuels. These are the 
designated primary fuels adopted for 
worldwide use. 

 b. Emergency Fuels.  These are fuels 
which can be used if primary fuels are 
not available.  Their use is usually 
subject to a specific time limit. 

 c. Cold Weather Fuels. These fuels 
may be required to assure consistent 
starts at ambient temperatures below 4°C 
(40°F). There is no restriction from 
operating the aircraft on any primary 
fuels at ambient temperatures down to   
-32°C (-25°F), however, special 
provisions may be required to start the 
engine. (Refer to the Allison 250-C20 
series operation and maintenance manual 
for further information.) 

8-4. Use of Fuels 

NOTE 

At ambient temperatures below 4°C 
(40°F), all fuels used shall contain 
Anti-Icing Additive conforming to MIL-
DTL-85470. The Anti-Icing Additive shall 
be added to all commercial fuel, not 
already containing an anti-icing 
additive, during refueling operations. 
Refueling operations shall be 
accomplished in accordance with accepted 
commercial procedures. Commercial 
product PRIST® HI-FLASHTM conforms to 
MIL-DTL-85470. 

 a. There is no special limitation on 
the use of primary fuel, but certain 
limitations are imposed when emergency 
fuels are used. For the purpose of 
recording, fuel mixtures shall be 
identified as to the major component of 
the mixture, except when the mixture 
contains leaded gasoline. A fuel mixture 
which contains over 10 percent leaded 
gasoline shall be recorded as all leaded 
gasoline. The use of any fuels other 

than standard will be recorded in the 
Aircraft. 

 b. The use of kerosene fuels, (JP-5 
type), in turbine engines dictates the 
need for observance of special 
precautions. Both ground starts and air 
starts at low temperature (below 5°C) 
may be more difficult due to low vapor 
pressure. Kerosene fuels having a 
freezing point of -40°C or -53°C should 
be used with caution when the 
operational temperatures at the intended 
flight altitude approach those values 
and either standard fuels sought or the 
maximum altitudes for the intended 
operation limited. 

 c. Mixing of Fuels. When changing 
from one type of authorized fuel to 
another, for example JET A to JP-5, it 
is not necessary to drain the helicopter 
fuel system before adding the new fuel. 

8-5. Fuel System Servicing   

The fuel supply system consists of the 
fuel cells and the crossfeed and supply 
lines. 

 a. Precautions in Fuel Servicing and 
Defueling. 
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Figure 8-1.  Servicing Diagram 
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SECTION III.  ENGINE AND TRANSMISSION 
 

8-6. Engine Oil System Servicing 

The engine oil tank is located on the 
right side of the aircraft under the 
right engine access panel. Oil level is 
checked by removing the oil reservoir 
filler cap and observing the integral 
metal dip stick attached to the cap. Oil 
level should be checked within 15 
minutes of engine shutdown. Refer to 
Table 8-1 for the capacity and the 
authorized oil.  

The aircraft can be operated with either 
MIL-PRF-7808 (formerly MIL-L-7808) or 
MIL-PRF-23699 (formerly MIL-L-23699) 
oil.  MIL-PRF-23699 is preferred for 
operation at ambient temperatures above 
-18EC (0EF). Table 8-2 lists the 
commercial products available which are 
approved for use in the engine. 

 

WARNING 

Mixing of oils from different series 
(MIL-PRF-7808 with MIL-PRF-23699) is 
permitted only in an emergency. The use 
of such mixed oils is limited to five 
hours total running time.  Refer to the 
Rolls-Royce 250-C20 series Operation and 
Maintenance Manual. 

 

CAUTION 

Refer to the Rolls-Royce 250-C20 Series 
Operation and Maintenance Manual for 
information concerning use and mixing of 
approved turbine engine oils in the 
Rolls-Royce 250-C20W. 

 

8-7. Main Rotor Transmission and Tail 
Rotor Gearbox Oil Servicing 

 a. Main Rotor Transmission. A sight 
glass located on the aft right side of 
the transmission housing can be viewed 
through the blades of the upper pulley 
fan by standing on the right side of the 
aft landing gear crosstube and looking 
down the tunnel under the upper plenum 
chamber.  The oil level must be visible 
in the lower one half of the sight 
glass. If oil is visible then no 
additional oil is required. If oil is 
not visible, add oil until the oil is 
half way up the sight glass. Refer to 
Table 8-1 for the capacity and the 
authorized oil. Table 8-2 lists the 
commercial products available which are 
approved for use in the main rotor 
transmission. 

 b. Tail Rotor Gearbox. A sight glass 
is provided for ease in checking the oil 
level. Refer to Table 8-1 for capacity 
and authorized oil. Fill to where there 
is just barely a small bubble at the top 
of the sight glass with the aircraft 
sitting fairly level.  Table 8-2 lists 
the commercial products available which 
are approved for use in the tail rotor 
gearbox. 

NOTE 

The quantity of oil used to service the 
transmission after an oil change will 
completely fill the sight glass. A small 
bubble will not be visible in the sight 
glass unless the aircraft is positioned 
in a tail high attitude. 
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8-8. Lower Pulley Bearing Housings 

NOTE 

The following procedure is only 
applicable if the aircraft is equipped 
with oil lubricated lower pulley 
bearings. 

A sight glass is provided in the lower 
pulley bearing housings to determine the 
oil level in the bearing housings. The 
sight glasses are located behind the 
left side engine access panel. The oil 
level in the bearing housings must be 
visible in the lower one half of the 
sight glass. Refer to Table 8-1 for the 
capacity and the authorized oil.  Table 
8-2 lists the commercial products 
available which are approved for use in 
the lower pulley bearing housings. If 
oil is visible then no additional oil is 
required. If oil is not visible, use the 
following procedure to service the lower 
pulley bearing housings. 

 a. Remove the service plug(s) located 
above the temperature probe on the 
opposite side of the bearing housing(s). 

 b. Add oil until the oil is half way 
up the sight glass. 

 c. Reinstall the service plug(s). 

NOTE 

Do not fill the oil level higher than 
one half of the sight glass. Oil levels 
higher than one half the sight glass can 
cause bearing over-temperature 
indications. 

8-9. Overrunning Clutch 

NOTE 

The following procedures are only 
applicable if the overrunning clutch 
cover is equipped with a sight glass or 
if the aircraft is equipped with the 
vented clutch oil reservoir. 

 1. A sight glass is incorporated into 
the overrunning clutch cover to 
determine the oil level in the 
overrunning clutch (Refer to Figure 8-
1). Access to the sight glass is through 
the left side engine access panel. 

 2. For aircraft equipped with a 
vented clutch oil reservoir, a sight 
glass is incorporated into the reservoir 
container (Refer to Figure 8-2). Access 
to the reservoir sight glass is through 
the left side engine access panel. Since 
the oil reservoir sight glass and the 
overrunning clutch cover sight glass are 
at the same height, the oil level should 
be the same. 

 3. If oil fills sight glass(es) then 
no additional oil is required. 

 4. If the sight glass is not full of 
oil, and the aircraft is not equipped 
with a vented clutch oil reservoir, use 
the following procedure to service the 
overrunning clutch (Refer to Figure 8-
2). Refer to Table 8-2 for the capacity 
and the authorized oil. Table 8-3 lists 
the commercial products available which 
are approved for use in the overrunning 
clutch. 

 a. Open the left side engine access 
panel. 

 b. Rotate the clutch until one of the 
cap plugs is at the 12 o'clock position 
(as seen by looking aft) and remove the 
plug. 

 c. Slowly rotate the clutch clockwise 
until oil drains from the port. Note the 
position of the oil level. The clutch is 
properly serviced if the level is 
between the 12:00 and 3:00 positions. 

 d. Service the clutch by rotating the 
port to the 12:00 position and slowly 
adding oil with a squirt can/syringe 
until oil flows from the port. Reinstall 
the plug and lockwire (.025"). 

 e. Wipe up the excess oil. 

 5. If the clutch cover sight glass 
and the reservoir sight glass are not 
full of oil, service the overrunning 
clutch via the service port on the 
reservoir container. Slowly add oil to 
just below the service port (Refer to 
Figure 8-2). Ensure sufficient time for 
the oil to flow to the ORC. Refer to 
Table 8-2 for the capacity and the 
authorized oil. Table 8-3 lists the 
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commercial products available which are 
approved for use in the overrunning 
clutch. 

NOTE 

Corrective maintenance action is 
required if the overrunning clutch 
requires servicing after less than 10 
hours of flying.  Refer to the TH-28/480 
Series Maintenance Manual for corrective 
action requirements. 
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Figure 8-2.  Overrunning Clutch Servicing 
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8-10. Oil Lubricated Flapping Bearings 

NOTE 

The following procedure is only 
applicable if the aircraft is equipped 
with oil lubricated flapping bearings. 

The reservoirs for the oil lubricated 
flapping bearings are located on top of 
the main rotor hub(Refer to Figure 8-3). 
The oil level in the reservoirs should 
be between the top of the dust cover and 
three quarters (3/4) full. Refer to 
Table 8-1 for the capacity and the 
authorized oil. Service the flapping 
bearing reservoirs using the following 
procedure. 

 a. Remove the reservoir cap and 
replace the O-ring (internal thread 
reservoir) or seal (external thread 
reservoir) as required. 

 b. Fill the reservoir until the 
reservoir is half (1/2) to three 
quarters (3/4) full. 

c. Install the cap until the O-ring 
or seal on the cap contacts the 
reservoir. Tighten the O-ring equipped 
cap an additional one half (1/2) turn 
maximum by hand. Torque the seal 
equipped cap 10-20 in-lbs (1.1-2.3 Nm) 
or tighten an additional one sixteenth 
(1/16) turn maximum by hand. 

NOTE 

Corrective maintenance action is 
required if the reservoir(s) is/are 
empty after four (4) hours of flying. 
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TABLE 8-1.  FUELS, LUBRICANTS, SPECIFICATIONS, AND CAPACITIES 

SYSTEM SPECIFICATION CAPACITY 

Fuel - Standard ASTM D1655 Jet A or A1 
ASTM D6615 Jet B  
MIL-DTL-5624 JP-4 & JP-5 
MIL-DTL-83133, Grade JP-8 
(See Notes 1, 2, and 3) 

91.7 U.S. Gals 
(90.0 usable) 
 
347.08 liters 
(340.65 usable) 
(See Note 4) 

Fuel - Crashworthy ASTM D1655 Jet A or A1 
ASTM D6615 Jet B  
MIL-DTL-5624 JP-4 & JP-5 
MIL-DTL-83133, Grade JP-8 
(See Notes 1, 2, and 3) 

90 U.S. Gals 
(89.7 usable) 
 
340.7 liters 
(339.5 usable) 
(See Note 4) 

Engine Oil MIL-PRF-7808 
MIL-PRF-23699 
(See Note 5) 

12 U.S. Pints 
5.7 liters 

Overrunning Clutch MIL-PRF-23699 
(See Table 8-3) 

3.8 U.S. Ounces 
110 ml 

Overrunning Clutch with 
Vented Clutch Oil 
Reservoir (if equipped) 

MIL-PRF-23699 
(See Table 8-3) 

6.5 U.S. Ounces 
192 ml 

Main Rotor Transmission  MIL-PRF-2105/API GL-5 
(See Table 8-3) 

6 U.S. Pints 
2.84 Liters 

Tail Rotor Transmission MIL-PRF-2105/API GL-5 
(See Table 8-3)  

5 U.S. Ounces 
150 ml 

Main Rotor Flapping 
Bearings 

MIL-PRF-23699 
(See Table 8-3) 

As Required 

Lower Pulley 
Bearings  

MIL-PRF-23699 
(See Table 8-3) 

.27 U.S. Ounces 
8 ml 

 
NOTES: 

 1. Refer to Table 8-3 and the Rolls-Royce 250-C20 Series Operation and 
Maintenance Manual (10W2) for a complete listing of the approved Primary, Emergency, 
and Cold Weather fuels. 

 2. MIL-G-5572 fuel containing tricresylphosphate shall not be used. 

 3. At ambient temperatures below 4°C (40°F), all fuels used shall contain Anti-
Icing Additive conforming to MIL-DTL-85470. The Anti-Icing Additive shall be added to 
all commercial fuel, not already containing an anti-icing additive, during refueling 
operations. Refueling operations shall be accomplished in accordance with accepted 
commercial procedures. Commercial product PRIST® HI-FLASHTM conforms to MIL-DTL-85470. 

 4. The fuel cells for the standard fuel system are designed for a total capacity 
of 91.7 gallons (347.08 l) and the fuel cells for the crashworthy fuel system are 
designed for a total capacity of 90 gallons (340.65 l); however, differences in baffle 
installation in both the standard and crashworthy fuel system will result in a slight 
variance in total fuel capacity between aircraft. 
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 5. The following is the recommended oil for the specified average daily 
temperatures: 

Outside Temperature Recommended Oil 

0°C (32°F) and above MIL-PRF-23699 preferred 
0°C (32°F) to -40°C (-40°F) MIL-PRF-23699 preferred  

or MIL-PRF-7808 
-40°C (-40°F) and below MIL-PRF-7808  

 
 

TABLE 8-2.  APPROVED COMMERCIAL OILS 

MIL-PRF-7808  

MANUFACTURER MANUFACTURER’S DESIGNATION 

Air BP Lubricants BP Turbo Oil 2389 

American Oil American PQ Lubricant 689 

Castrol Inc. Brayco 880 

Exxon Mobil Oil Mobil Avrex S Turbo 256, Mobil RM-
201A, or Mobil RM-184A 

Stauffer Chemical Stauffer Jet 1 

 
MIL-PRF-23699 

MANUFACTURER MANUFACTURER’S DESIGNATION 

Mobil Oil Mobil Jet Oil II 

NYCO America Turboycoil 600 (TN600) 

Anderol Specialty Lubricants Aeroshell/Royco Turbine Oil 
500 

American Oil and Supply Co. American PQ Lubricant 6700 

Castrol Inc. Brayco 899 

Hatcol Corporation Hatcol 3211 

Air BP Lubricants, Inc. BP Turbo Oil 2380 

Stauffer Chemical Stauffer Jet II (Castrol 
205) 

Caltex Petroleum Corp. Caltex RPM Jet Engine Oil 5 

Chevron International Oil Co. Chevron Jet Engine Oil 5 

Exxon Mobil Corp. Mobil Jet Oil 254 
(Generation 3/HTS Oil) 

Anderol Specialty Lubricants Royco Turbine Oil 560  
(Generation 3/HTS Oil) 

Shell Oil Co. Aeroshell Turbine Oil 560 
(Generation 3/HTS Oil) 
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TABLE 8-2.  APPROVED COMMERCIAL OILS (CONTINUED) 

MIL-PRF-2105/API GL-5 

MANUFACTURER MANUFACTURER’S DESIGNATION 

Exxon Mobil Corp. Mobil 1 Synthetic Gear Lubricant LS 75W-90 
Mobil Delvac 11 Synthetic Gear Oil 75W-90 
Mobilube HD LS 80W-90 
Mobilube HD Plus 80W-90 

Shell Oil Company Shell Spirax® S Gear Lubricant 75W-90 
Shell Spirax® HD 80W-90 

Esso Esso Gear Oil GX 75W-90 
Esso Gear Oil GX Extra 75W-90 

BP Lubricants USA, 
Inc. 

Syntorq GL-5 75W 
Castrol Syntrax Limited Slip 75W-90 
(Syntec Gear Oil) 

 
TABLE 8-3.  APPROVED PRIMARY, EMERGENCY, AND COLD WEATHER FUELS 

TYPE SPECIFICATION LIMITATIONS 

Primary ASTM D1655 Jet A or A1 
ASTM D6615 Jet B  
MIL-DTL-5624 JP-4 & JP-5 
MIL-DTL-83133 JP-8 
GOST 10227 Grade TS-1 or RT 
(Russia) 
STAS 5639-88, Grade TH 
(Romania) 
GB 6537, Grade No. 3 (Peoples 
Republic of China) 
GSTU 320.00149943.007-97 
Grade -RT(PT) (Ukraine) 
GSTU 320.00149943.007-99 
Grade -TS-1(TC-1) (Ukraine) 

With anti-ice 
additive 
(See Note below) 

Emergency ASTM D910 AVGAS 
(without TCP) 

All Grades, 
Maximum 6 hours 
operation per 
overhaul period. 

With anti-ice 
additive 

Cold Weather MIL-DTL-5624 JP-4 

ASTM D6615 Jet B 

ASTM D910 AVGAS-Jet fuel 
mixture 
(See Note below) 

With anti-ice 
additive 
 

 
 

                       
1 Mobil Delvac 1 75W-90 supersedes Mobil Delvac 75W-90 and Mobil SHC 75W-90. 
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NOTE 

At ambient temperatures below 4°C (40°F), all fuels used shall contain Anti-Icing 
Additive conforming to MIL-DTL-85470. The Anti-Icing Additive shall be added to all 
commercial fuel, not already containing an anti-icing additive, during refueling 
operations. Refueling operations shall be accomplished in accordance with accepted 
commercial procedures. Commercial product PRIST® HI-FLASHTM conforms to MIL-DTL-
85470. 

NOTE 

The AVGAS-jet fuel mixture is an alternate fuel which may be used if starting 
problems are encountered in areas where JP-4 or commercial Jet B cannot be 
obtained. The mixture shall be one part by volume AVGAS to two parts by volume 
commercial jet fuel. The AVGAS shall conform to ASTM D910, grades 80, 91, or 100LL 
with a maximum of 0.53 ml/liter maximum lead content. Do Not use ASTM D910 grade 
100 with 1.06 ml/liter lead content. The commercial jet fuel may be JP-5, Jet A, or 
A1. 
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9-8. Operating Characteristics  

The flight characteristics of this 
helicopter, in general, are similar to 
other single rotor helicopters. This 
helicopter is capable of hovering in 
winds from any azimuth up to 35 knots. 

9-9. Retreating Blade Stall  

Blade stall occurs at higher forward 
speeds when a portion of the retreating 
blade stalls because of the reduced 
relative velocity of airflow over the 
blade at high blade angles.  When the 
airspeed of the tip of the retreating 
blade falls below a predetermined 
value, or when a relative blade angle 
exceeds a predetermined value, blade 
stall will be experienced. If blade 
pitch is increased (as with increased 
collective or forward cyclic control), 
or if the forward speed is increased, 
the stalled portion of the rotor disc 
increases, and the stall progresses 
from the tip toward the root of the 
retreating blade. During maneuvers that 
increase the g-load, such as sharp 
turns or high-speed flares from diving 
descents, where rapid application of 
collective or cyclic pitch control is 
involved, severe blade stall may be 
encountered.  Severe blade stall may 
also be encountered in turbulent air by 
gust-induced load factors or corrective 
control applications by the pilot. In 
the stall condition, each main rotor 
blade will stall as it passes through 
the stall region, creating a three per 
rev vibration. When significant blade 
stall is encountered a mild roughness 
will be noted along with some cyclic 
control feedback that will cause the 
cyclic to have a tendency to displace 
aft of the trimmed position. The 
vibration due to the blade stall will 
increase as blade stall progresses, as 
will the requirement for forward force 
to maintain the cyclic in the initial 
trimmed position.  Both of these cues 
should provide adequate warning that 
blade stall is being encountered.  
Severe turbulence or abrupt control 
movement at this point will increase 
the severity of the stall but will not 
cause any loss of control to occur. In 
this helicopter, there is not as 
pronounced a tendency for the fuselage 
to pitch up and roll left in response 

to the rotor stalling as may be 
experienced in other helicopters, but 
if the rotor is held in a stalled 
condition and the blade stall is 
aggravated, the helicopter will 
eventually exhibit this pitch and roll 
tendency.  Even though blade stall may 
be encountered, the helicopter is fully 
controllable even in severe blade stall 
because of the blade design and the 
high rotor control power inherent in 
this rotor design. Blade stall may be 
eliminated by any or all of the 
following actions: 

 a. Gradually decrease the severity 
of the maneuver. 

 b. Gradually decrease collective 
pitch. 

 c. Gradually decrease airspeed. 

 d. Increase the rotor speed to 
maximum power on RPM by beeping the 
engine to 103% N2. 

9-10. Vortex Ring State (Settling With 
Power) 

CAUTION 

Flight conditions causing Vortex Ring 
State should be avoided at low 
altitudes because of the loss of 
altitude necessary for recovery. 

Vortex Ring State may occur when a 
helicopter is flown at low airspeeds 
using a relatively high power setting 
and at relatively low rates of descent. 
Under this condition, the helicopter is 
descending through the air displaced by 
its own rotor system. The downwash then 
recirculates through the helicopter 
rotor system and results in reduced 
rotor efficiency. This condition can be 
recognized by increased roughness 
accompanied by a rapid build-up in rate 
of descent. Increasing collective pitch 
alone only tends to aggravate the 
situation. The Vuichard technique is 
very effective at recovering from 
settling with power. This technique 
uses the tail rotor thrust and the 
cyclic to move the advancing blade into 
clear air, at which point the vortex 
ring will dissipate. Recovery can be 
completed with much less altitude loss 
than with traditional techniques. 
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The Vuichard technique can be performed 
as follows:  

 a. Simultaneously, apply sufficient 
right cyclic to cause a 10° to 20° 
bank, apply left pedal to maintain 
heading, and increase collective. 

During approach for landings at high 
gross weights, conditions associated 
with Vortex Ring State should be 
avoided. 

9-11. Loss of Tail Rotor Effectiveness 

Loss of tail rotor effectiveness (LTE) 
is a phenomenon which can occur in any 
single main rotor/anti-torque tail 
rotor helicopter.  Although the 480B 
has a very effective tail rotor and 
does not exhibit any tendencies for 
LTE, the pilot should be aware that the 
potential for LTE, however small, does 
exist.  As such, pilots should be aware 
of the causes and recovery techniques. 

There are a number of factors which 
reduce the effectiveness of the tail 
rotor or increase the thrust required 
from the tail rotor.  These factors 
include high power settings, low 
airspeeds, left crosswinds or 
tailwinds, and right, yawing turns.   
Under exactly the right conditions, 
these factors can combine to make the 
tail rotor virtually ineffective.  This 
LTE can be recognized by an uncommanded 
right yaw which can not be stopped 
using the tail rotor pedal alone.  
Recovery from LTE can be accomplished 
by increasing forward speed, lowering 
the collective if altitude permits, and 
applying left pedal.  The longer 
corrective actions are delayed, the 
more difficult it will be to recover 
from LTE. 

9-12. Ground Resonance 

Ground resonance is an aerodynamic 
phenomenon associated with fully 
articulated rotor systems.  It develops 
when the rotor blades move out of phase 
with each other and cause the rotor 
disc to become unbalanced.  The chance 
of encountering ground resonance in the 
480B is very remote; however, the 
potential does exist if the main rotor 
dampers or oleo struts are severely 
degraded or damaged. 

If severe vibrations are encountered on 
the ground when bringing the main rotor 
rpm up to operating speed, immediately 
turn the throttle to the flight idle 
position.  If severe vibrations are 
encountered when the main rotor rpm is 
at operating speed, immediately hover 
the aircraft and allow the vibrations 
to dampen.  Attempt to land the 
aircraft.  If severe vibrations are 
encountered again, immediately hover 
the aircraft, allow the vibrations to 
dampen, and perform a hovering 
autorotation. 
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