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1 Various Pages Added landing gear 11/10/%3 |Joseph €. Miess
noted by black fairings, changed vitot
line along right tube locaticns, cther
side of columns minor modificaticns.
2 i1,8i,iii,iv,v,vi, | Revised table of contents, 06/01/99 tJoseph C. Miess
1-1,5-10,5-12,4- minecr text changas, added
1,8-3 - 6-48,6-9 supplerments 1,2, 3,and 4
- 6-13,8-1-1 thru
g-4-2
3 Entire manual Numerous minor changes i0/07/94 |Joseph €. Miess
effecting text that
resulted in repaginating
the entire manual. Added
report number as 28-AC-
022. hAddegd lateral <.qg.
limits.
4 Entire manual Eeformatted manual to 2/1/85 |Joseph C. Miess
match ACZ7.1 formai, made
numerous mincr caoanges and
corrections, re-drew
various figures to improve
clarity.
5 1-i,1-1,1-5,1-8, Eewvised environmental 6/12/95 |Mark W. Anderson
1-8,1-9,1-11,1- temperature limits.
15,2-1,2-6 thru Expanded coverage of N;/Ng
2-15,3-1i,3-5 thru | Tachometer bait/Main Bus
3-14,3-16,3-17, Switch. Added LTE
4-i,4-1,4-3,4-5, discussion. Expanded fuel
4-6,4-7,4-12,4-14 | and oil type reguirements.
thru 4-1%,4-20,4- | Numercus other minor
21,4-22,4-23,4- changes and corrections.
26,4-27,4-29 thru
4-32,5-0,5-1-1,5-
2-1,5-2-3,6-1
thrue 6-17,7-1i,7-
7,7-8,7-33,7-
34,7-36,8-1,8-
2,%-5,8-7,8-8,9-
i,9-1,9-4
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REV. FAGES DESCRIPTICH DATE FAA
NO. APPROVAL
B INTRO-1, INTRO- Correct numerous minor 8/12/%6 |Joseph C. Miess
2,1-2,1-9,1-11,1~ | typographical errors. Add
12,2-1,2-i1i,2- Supplement for camera
2,2-4,2-5% thru 2- | deoor. Increased rotor rpm
17,3-2,3-3,3-7,3- | and torque limits.
9,3-16,3-17,4-
2,4-15,4-19,4-
26,4~32,5-0,5-1-
1,5-%-1,5-5-1
thru 5-5-6,5-6-
i,5-6-1 thru 5-6-
22,6-i,6-1,6-4,6-
9,6-10,6-17 thru
19,7-9% thru 7-
17,7-32,7-33, 8-
2,8-5,8-7,4-1
7 iii-1,iv theu add supplement for air 11/27/96 [Josesph C. Miess
vii,5-0,5-4-6,5- conditioning, minor
5-i,5-6-2,5-6- Eypographical corrections
3,5-6-15,5-¢&-
16,5-4-18 thru 5-
6-22,5-T-1 thru
5-7-B,7-17
g i,iv-1,wv,vi,vii, Add supplement for 1/27/37 |Joseph C. Miess
5-0,5-8-1 thru 5- | Emergency Fleats
B-5
] iv-1,w-wvii,2-i,2~ | Re-worded extericr 1/1%/98 [Joseph C. Kiess
2 thru 2-12,5-1- (Preflignt)] check, added
2,5-2-3,5-3-3,5- vibration informaticn for
4-3,5-6-3 thru 5- | float cperations,
b-4,5-6-1%,5-8-1 corrected mincr
thru 5-8-4, 6-17 typographical errors
thru &-20, 5-6-
17,7-26
i0 |Manual cover, i- Added and corrected page 5/27/3% jJoseph C. Miess
vii,2-1,2-3,2- effectivity, added
4,2-6 thru 2- vibration absorher teo
12,3-i,3~& thru preflignt inspection,
3-2,4~26,5-1-2,5- | replaced Rate of Clizk
T-4,5-8-1i,5-8-3 chart in Section 4 for
thru 5-8-8,7-9,7~ {clarity, added cylinder
27,7-34,7-35,8~- pressure chart to
5,5-19 Supplement £, numerous
other mincr changes
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LOG QOF REVISICNS
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HO. APPROVAL
11 Mznual cover,ii Correcied error cn Manual 12717799 |Jeseph €. Miess
thru vii,INTBO-1, |Cover, Added color
1-2 thru 1I-8, Z- illustrations of instrument
2,2-4,2-7,3-1,3- markings, Bedrew Figure 1-2
1%,5-6-3 thra 5- for clarity, Bdded Cyeclic
6-4,7-11,7-5% thru |Control Vibration Absorhers
T=7.1,7-9,7- to Preflight Check anc
10.1,7-12 thru 7~ |Emergency Frocedures,
la,7-16,7-17,7- Updated C¢il Specificaticons,
27.,8-1,8-5,8-7 bdded illustraticns of
thru 8-3 optional instrumeni pansl
and pedestal, Added
illustration of slide
contraols, Added to and
corrected systems
description information.
1z i,iv thru viii,?- |Added prefiight check, Q7/06/00 |Joseph C. Miess
i,2-4 thru 2-7.1, |systen description, and
3-i,3-10 thru 3- |servicing instructions for
i2,6-2,6-8,6-9,6- |oil lybricated main rotor
20, 7-1,7-11,7- flapping bearings; Added
19, 7-231 thru 7- preflight check, system
24,7-33 thru 7- descripticon, and emergency
35,8-1,8-5.1,8- procedure for main rotor
5.2,8-6 thru 8- transmissicn
7.1 filtration/cooling system;
Correctecd errcrs cn Figure
£-1; Redrew Figures £-5,6-
6, and ©-8; Added metric
eguivalents to Takle 8-1.
13 Jiv,vi,wii,viii,1- |Removed takeoff/landing 08/25/04 |Joseph C. Miess .
9,3-5,4~-1i,4- gross welght limitations,
13,4-34,4-28, 4~ revised H-V Diagram,
29, 5-6-15,5-7-1, revised air conditioning
5-7-1 thru 5-7- supplement {Sapplemsnt 7},
10,7-9,8-5 changed references in text
from Allisen to Rolls-Royce
14 |iv,vi,vii,viii,2- |Incorporated information 03/01/705 |Jeseph €. Miess
2,2-5,7-1,7-1i,7~ |for o0il lubricated flapping
16,7-17,7-18,7-21 |bearings, o0il lubricated
thru 7-24,8-1,5- lower pulley bearings, and
5.1 thru 8-5.3,8- {elastomeric main rotor
B,8-7,9-1,5-4 dampers.
15 {i,vi thru x,2-2, |Added EASA Revision and 08730705 | Joseph C. Miess
2-4,2-5,8-1,8- Supplement approval pages.
5.4,8~-5.5,8-¢ Bdded information about
cle¢ condition placards
installed in acceordance
with Service Directiwve
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16 |bVthruxi,2-2, 2-4,2-5,8-i,8- | Added information about 09/17/06 Joseph C. Miess
3, 8-6 thru 8-16 inspecting/servicing the overrunning
clutch (ORC) when the ORC cover is
equipped with a sight plug
17 |V Vi, ix, X, xi, 1-2, 5-6-3, 5- | Added Speed Avoid Range to Dual 03/06/07 | Joseph C. Miess
6-3.1 Tachometers
18 |V, ix-xi, 1-8, 1-12, 8-2, 8-13 | Clarified temperature limits for use of 09/20/10 Joseph C. Miess
through 8-16 anti-icing fuel additives.
Removed biocidal additive requirement.
Updated fuels, lubricants, specifications.
19 |V vi, viii through xi, 1-8, 1- General text clarifications and revisions 08/17/15 Ronald D. McElroy
12, 1-17, 2-i through 2-2, 2- | throughout Chapters 2, 3, 7, 8 and 9.
4 through 2-7.2, 2-11, 2-12, |Para. 2-9.1, 2-11, 2-17: revised (fuel
2-18, 3-i, 3-ii, 3-8, 3-9, 3- | management, dipstick removed);
12, 3-16, 3-18, 3-19, 6-i, 6- |Para. 2-11, 7-44, Figure 8-1, Para. 8-9,
2, 6-10, 6-11, 7-16, 7-22 Figure 8-2, Table 8-1: revised (vented
through 7-22.1, 7-28, 7-30, |clutch oil reservoir).
7-35, 8-i, 8-2, 8-3, 8-5 Para. 2-37: revised; Para. 2-49: new
through 8-8, 8-13 through | (deceleration check).
8-16, 9-i, 9-3. Para. 3-40: revised (lamiflex bearing
failure).
Para. 6-8: revised (battery weight and
balance).
Figure 6-1: revised; Para. 6-9: new
(operation without doors).
o0 |V ix 1-2, 3-ii, 3-19 Updated Dual Tachometer Speed Avoid | 5/19/16 | Ronald D. MCcElroy
Range (p. 1-2), Added Cyclic Trim
Failure Emergency Procedure (p. 3-19).
o1 |V, Vi, viii, ix, X, xi Updated Dual Tachometer Speed AV0id | 10/09/19 | RYANBRUCE  sussmsmmmmms
5-6-3, 5-6-3.1, 5-6-5, 6-2, |Range (p. 5-6-3, 5-6-3.1); NELSON -

7-13, 7-35, 8-15,
9-i,9-3,9-4

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).
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Federal Aviation Administration,

Ft. Worth, TX
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OF EASA
1 Sep 28/03 Avrticle 3, Commission Regulation (EU) 748/2012 N/A
2 Sep 28/03 Article 3, Commission Regulation (EU) 748/2012 N/A
3 Sep 28/03 Article 3, Commission Regulation (EU) 748/2012 N/A
4 Sep 28/03 Article 3, Commission Regulation (EU) 748/2012 N/A
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Jun 6/05 2005-5376 N/A
14 May 29/05 2005-4678 N/A
15 Sep 9/05 Decision 2004/04/CF N/A
16 Sep 17/06 Decision 2004/04/CF N/A
17 Aug 2/07 EASA.IM.R.C.01427 N/A
18 Jan 27/14 EASA 10045751 N/A

19 May 1/17 FAA/EASA T.I.P. * M. Javed

20 May 1/17 FAA/EASA T.I.P. * M. Javed

21 Nov 14/19 FAA/EASA T.I.P. ** R. Nelson

* Section 3.2 T.1.P. Revision 5
** Section 3.5.12 T.I.P. Revision 6
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1 5-1-1 thru Cargo Hook 6/1/9¢ |Joseph C. Miess
E-1-5

2 5-2-1 thru Snow Shoes 6§/1/94 [Joseph C. Miess
E-2-5

3 5-3-1 thru Extermal Fuel PFilter 6/1/94 |Joseph C. Miess
5-2-5

4 5-4-1 thru Baggage Box Extengion 671794 Jogeph C. Miess
5-4-6

5 5-5-i thru Camera Door 8/12/96 |Joseph CT. Miess
5-5-6

& 5-6-1i thru Increased Rotor Speed & B/12/96 [Joseph C. Misss
5-6-22 Torgue Limits
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INTRODUCTION

IRTRO-1 Gemneral This manual contains the
operating instructions, procedures and
limitations for the Enstrom 480
helicopter. The manual is divided into
two basic parts, the FAA approved
Rotorcraft Flight Manual (RFM) and
Supplemental Data Provided by Enstrom
Helicopter Corporation. Sections 1, 2,
3, 4, and 5 make up the FAA approved
RFM. It is regquired by Federal
Regulations that this manual be carried
in the helicopter at all times.

INTRO-2 Warnings, Cautions, and HNotes
Warnings, Cauticons, and Wotes emphasize
important and critical instructions and
are used for the following conditions.

An cpaerating procedure, practice, etc.
which, if not correctly followed, could
result in persconal injury or loss cof
life.
]
CAUTION
L]

An operating procedure, practice, etc.
which, if not strictly observed, could
rasult in damage to cor destruction of

equipment .

An operating procadure, practica, ete.,

which is essential and requires
additional information.
INTRO-3 Dascription This manual

contains the best operating instructions
and procedures for the 480 helicopter
under most circumstances. The observance
of limitations, performance and weight
and balance data provided is mandatory.
The observance of procedures is
mandatory except when modification is

required because of multiple
emergencies, adverse weather, terrain,
etc. Your flying experience is

recognized, and therefore, basic flight
principles are not included. THIS MANUAL
SHALL BE CARRIED IN THE HELICOPTER AT
ALL TIMES.

INTRO-4 Table of Contents The table of
contents lists every titled paragraph,
figure, and table contained in this
manual.

INTRO-5 Reporting cof Errors Bvery
effort is mades to kesp this publication
current and error free. However, we
cannot correct an error unless we know
of its existence. You are encouraged to
report errors, omissions, and
recommendations for improving this
publication by contacting Enstrom
Helicopter.

INTRO-6& Explanation of Change Symbols
Except as noted below, changes to the
text and tables, including new material
on added pages, are indicated by a
vertical 1line in the margin. The
vertical line will extend close to the
entire area of the material affected.
Symbols show current changes only.
Change symbols are not ovtilized to
indicate changes in the following:

a. Indexes, figures, and tabular data
where the change cannct be readily
identified.

b. Blank space resulting £from the
deletion of text, illustration, or a
table.

c. Correction of minor errors, such
as spelling, punctuation, releccation of
material, etc. unless such correction
changes the meaning of the material.

INTRO-T Use of Word Shall, Should, and
May Within this technical manual, the
word "shall" is used to indicate a
mandatory reguirement. The word
"should™ is wused to indicate a
nonmandatory but preferred method of
accomplishment. The word "may™ is used
to indicate an acceptable method of
accomplishment.
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INTRO-28 Definitions of Abbreviations

The following list provides definitions

for

abbreviations used

in this manuzl.

The same abbreviation applies for either
singular or plural applications.

INTRO-2
28-AC-022
08/12/96
Rev &

LIST OF ABBREVIATIONS

Abbreviation Definition

ABS Absclute

AGL Above Ground Level

ALT Altitude

C Celsius

CAS Calibrated Airspeed

Cc3 Center of Gravity

CL Centerline

CONWF Configuration

CONT Continuous

EHD Endurance

F Fahrenheit

FLT Flight

FPM feet per Minute

T Foot

FT/MIN Feet per minute

EFWD Forward

GAL Gallon

GAL/HR Gallon per hour

GW Gross Weight

HR Bour

IAS Indicated Rirspeed

IGE In ground effect

IH Inch

IN HG Inches of mercury

ISA International Standard
Atmosphere

KIAS Knots indicated

airspeesd

BT #not

LB pound

LB/HR pounds per hour

MAX Maximuam

MB Mililibars

MIN
MIN
Nl
Nz
HO.
NM
OAT
OGE
PRESS
F31
R/C
/D
EFM
SHP
SPEC
STA
50 FT
TAS
TOT
TRQ
vd

L e
¥h

Minimuam

Minute

Gas producer turbine speed

Power turbine speed

Number

Nautical mile

Outzide Air Temp.

Out of ground effect

Pressure

Pounds per sguare inch

Rate of climb

Rate of descent

Revolutions per minute

Shaft horsepower

Specification

Station

Sgquare feet

True airspeed

Turbkine outlet temp

Torque

Maximum design dive
airspeed

Volts direct current

Maximum lewvel flight
airspeed at maximam

continuous power

Vne

Vy

HT
XMSH

Velocity never exceed
{airspeed limitation)

Best rate of climb
airspeed

Height

Transmission



1-1

This electronic document is not linked to a subscription for revision control or distribution. Refer to theTechnical 2 B-E.C-GEE
Publications Status link under the Technical Support Page of the Enstrom Helicopter website for the current revision
level of the 480 Rotorcraft Flight Manual. . DEJIF 12 J" 9 5

UNCONTROLLED COPY WHEN DOWNOADED OR PRINTED

Rev 5
TABLE OF CONTENTS
SECTION DESCRIPTION PAGE
CHAPTER 1 OPERATING LIMITATICHS
Secticon I TRErOHABCELION « o « « o = o « = « = = + + .+ o v v o4 4w o+ o= o« 1=l
Paragraph 1-1 PUFPOSE + + + s « = = & = & = 2 & &+ » s & & = & » = & = v 1-1
1-2 Caneral . . « « + s = « 5 4w = x o+ = o2 s o+ 4 s ¥ o+ 2 = = i-1
i-3 Operational Limit e e e e e e e e A e e e e e i-1
Section II General e L i-a
Paragraph 1-4 Kinds of Operatio L e e e e e 4 e s e e e e e e i-1
1-5 Minimum Crew Bequirements . . « « « + +r + « o + « « « = s 1-1
Section III Helicopter & System Limits . . . + « « & « = » o« v 0 o v v 1-1
Paragraph i-6 Instrument Markings . . . « + « « 4 4 = s s e e x = e e 1-1
1-7 ' Hotor Limitations . « « + o + = o s = = 4 2 +« » = 2 & & 4 1-6
i-8 Transmission Limits . . & « « « ¢ ¢ 4 & 4 e e s s s e e s 1-6
1-9 Engine Limits . . . « ., ¢ - 2 e 4 s e s e e e s e e o e . 1-6
1-10 Starter Limits . & & v+« 4 4 4 s s s e e e » s e e = e 1-8
Section IV Operational Limifts . .« +« « ¢ o = 4+ + o« s & a0 e 2 e s = v 1-5
Paragraph . 1-11 BAirspeed Limits . . . . . - &+ + <« ¢ v o 0 v 0w e e e e 1-9
1-12 &ltitude Limits . . « 4+ « ¢ 4 o s 4 e 4 . s s « e e e s 1-9
1-13 Load Limita . . .« + & « « o « + 2 o « = & = & “ e e e . 1-9
1-14 MANEUVEBTH + + « v = » =« = 5 «a &+ s = = + + * = = = & + = = 1-9
1-15 Environmental . . . - . « & s = e e 4 s e a o “ e s 1-11
1-16 HRestrictions in Use of Anti-torgue Pedals . . . . . . .« . 1-11
1=317 Placards . « « s+ = & 2 = 2 s » = = = @« s » ¥ 2 = o+ = o = 1-12
LIST OF FIGURES
Figure
He. Title Page
i-1 Instrument Markings......ccairvnreanrs cieraraameenn cannaa 1-2
1-2 Maximum Allowable Torque and Ni..... Ctecaarare A ey 1-7
i-3 hirspeed Operating Limits......ooverivereanan. crsaia e 1-10

FAA REV. APPROVAL DATE: June 12, 1995



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.

1-1

Rev 5

CHARPTER 1

OPERATING LIMITATIONS

EECTION I.

1-1. Purpose This chapter includes
cperating limitations and restrictions
that must be cbserved during ground and
flight operations.

1-2. <General The operating limitations
set forth in this chapter are the direct
results of design analysis and flight
tasts. Compliance with these limits will
allow the pilot to derive maximum
utility from the helicopter.

SECTION II.

1-4. Kinds of Operation

a. This aircraft is certified in
normal category for day and night VFR
operation in non-icing conditions when
the appropriate instruments and
equipment reguired by the airworthiness
andfor operating rules are installed and
approved and are in operable conditien,

INTRODUCTION

1-3. ~Operational Limiis Anytime an
cperational limit is exceeded an
appropriate entry shall be made in the
aircraft 1log book. The entry shall
gstate what 1limit or limits were
exceeded, and the range and time beyond
the limits including any additional data
that would aid maintenance personnel in
the proper dispesition of the entry and
inspection of the aircraft.

GENERAL

k. For night .operations, the night
curtain, P/N 4119836, must be installed
vetween the conscle and cabin shell.

1-5. Minimum Crew Reguirements The
minimum crew is one plleot. Solo from
left seat only.

SECTION III. HELICOPTER AND SYSTEM LIMITS

1-6. Instrument Markings The operating
limitations for beth the helicopter and
systems are listed below and presented
in figure 1-1.

a. Operating Limitations and Ranges.
Operating limitations and ranges are
illustrated by the colored markings
which appear on the dial faces of
engine, flight and utility system
instruments. Red markings on the dial

FAA REV. APPROVAL DATE: June 12, 19%5

faces of these instruments indicate the
maximum andfor minimum limits. The
green markings on the Iinstruments
indicate the safe normal range of
operation. The yellow markings on the
instruments indicate the range when
special attention should be given to the
cperation covered by the instrument.
Operation is permissible in the yellow
range, but should be avoided.

28-AC-022
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TURBINE i
% RPM
0F ALy
\\ ROTOR/
120 RPM X 100 /// L

0= 2 8N
///[ll\\\

N .
N N
LS

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 (N>)

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

103% RPM Red Radial Maximum N, Continuous

101-103% RPM Green Arc Normal Operating Range

101% RPM Red Radial Minimum N, 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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|I TORQUEMETER

67 PSI FRed Radial Maximum for Takeoff
§0-67 PSI Yellow Arc 5 minute limit
N-&0 PSI Sreen Arc _ Continuous Opsration

TOT °C X1

"PASSIVE" INDICATOR

"ACTIVE" INDICATOR

TURBINE OUTLET TEMPERATURE

927°C Fed Diamond Maximum Temp. 1 Second - Starting Only
843°C Red Arrowhead Maximum Transient Limit (10 seconds on

" start)
Bl0-843°C Maximum € seconds during transient power

only

" 310°cC Red Radial Maximum starting and takeoff (5 minutes)
737-810°C Tellow Arc Mazximum 5 minutes
g - 737°C Green Arc Continuous operation n

FIGURE 1-1.

INSTRUMENT MARKINGS (Sheet 2 of 4)
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Some GAS FRODUCER TACHCMETEERS have the “Normal
Cperation” range marked as 60% - 105%.

1-4

2E-ac-Qzz

12/17/99
Rev 11

GAS PRODUCER TACHOMETER (Hy}

———

106% RPM Red Arrowhead Maxzimum

105% - 10€% RPM Maximum for 1% seconds

105% RPM ] Red Radial Maximum Continucus

59% - 105% RPM Green Arc - _ Normal Operaticn _;]

MAIN TRAHNSMISSION OIL TEMFERATURE

107°¢ Bed Radial Maximum

0 - 197°C Green Arc : Normal Operation

FIGURE 1i-1. INSTRUMENT MARKINGS (Sheet 3 of 4)
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ENGINE OIL TEMPERATURE AND PRESSURE
TEMFERATURE
i07° Red Radial Maximun 01l femperature
J - 107°¢C Green Arc Normal Operation
FRESSURE
130 psT Red Radial Maximum 0i) Pressure
115 - 130 PSI Green Arc Normal Operation for All N, Speeds
90 - 115 P8I Narrow Green Arc 0il Pressure Range for N; Speeds
) Below 94,2%
50 - 90 PSI Yellow Arc | 011 Pressuzre Range for N; speeds
below 75.5%
50 PsI Red Radial Minimum Oil Pressure ﬂ

VOLT /AMMETER

AMMETER

110 Amps Red Radial | Magimum Current

FIGURE 1-1. INSTRUMENT MARKIMNGS (Sheet § of 4)
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1-7. Rotor Limitations

8. Normal Operating Limits. The
maximom and minimum rotor RPM limits
shown in Figure 1-1 apply duaring
continuous powered flight and
auntorctation for all aircraft weight
configurations.

k. Minimam Transient Rotor Speed. The
minimum allowable transient rotor speed
following engine failure or sudden power
reduction for practice forced landing is
300 RPM. This is a transient limit and
positive corrective action {lowering the
collective) must be taken immediately by
the pileot to regain at least 334 EPM
{minimum power off rotor RPM].

1-8. Transmission Limits The main
transmission is subject to the torgue
limitations shown in Figoure 1-2.
Operating time above the maximum
continuous limit of 60 PSI in the range
of 60 ~ 67 P5I is limited to 5 minutes
duration.

Aircraft operating limits are based con
the transmission torque limits and not
the engine torque limits.

1-9. Engine Limits
a. Power Limits

{1). Takeoff Power. Takeoff rated
power is the maximum power permitted and
is limited to & period of 5 minutes.

Takeoff  power is defined by a
combination of torgue and N; power
turbine speed but may be limited by
Turbine Outlet Temperature (TOT) on hot
days or at high altitude. The limits for
takeocff for this helicopter are:

Torque . . . . . + « + . +« « . ©F PSI

Turbine Cutlet

Temperature . . . . . . . B1l0 Degrees C
Np RPM . . . . . . . ... ... 103%
(2). Normal Rated Power

{Continuous). Normal rated power is the
maximum continuous power limit for this
helicopter and is also defined by a
coprbination of torgue and H; RPM but

FAA REV. APPROVAL DATE: December 17,1999

may, under circumstances of  high
altitude or het ambient conditions, be
limited by TOT. The normal rated
{continuous) power limits for this
helicopter are:

Torque . +« . + « = +« - - . - - &0 PSI
Turbine Outlet

Temperature . . . . . . . 737 Degrees C
HoRPM . . . .. . 0 . oo 0 o . 1I03%

b. Engine Owverspeed. The engine
overspeed limits are given below.

{1). Gas Producer (H;} Turbine:
105% Contimnuous
106% for 15 seconds

{Z). Power Turbine {(H;):
(See Figure 1-2}

c. Engine Starting.

(1). Start Cycle Time. The minimum
time between ground starting attempts is
30 seconds.

(2}. Minimum 0il Temperature. The
minimbam o0il temperature for starting is
-54 Pegrees C for MIL-PRF-7B08 series
ocil and -4 Degrees C for MIL-PRF-Z35%9
series oil.

(4). 0il Pressure During Start. A
positive indication of oil pressure must
be cbtained when 59% H; is reached and
must stabilize at least at 50 PSIG at
idle.

A,
CAUTICH
]

Following starts in wvery cold ambient
conditions, the oil pressure may exceed
130 P8I immediately after start up to a
maximom of 150 P3I. The engine must not
be accelerated from idle until the oil
pressura has returned within the
specified limits,

d. Ambient Temperature and Altitude
Limits. The ambient temperature limits
for the engine are -54°C from sea level
to 20,000 feet pressure altitude, and up
to +46°C from sea level to 6,000 feet
then decreasing 1linearly to 27°C at
20,000 feet pressure altitude using
primary fuels.



UNCONTROLLED COPY WHEN DOWNOADED OR PRINTED

This electronic document is not linked to a subscription for revision control or distribution. Refer to theTechnical 1-7
Publications Status link under the Technical Support Page of the Enstrom Helicopter website for the current revision 28-AC-022
level of the 480 Rotorcraft Flight Manual.
12/17/9%
Rev 11
100 [ENGINE MAX | | |
CONTINUOUS NOTE
INFORMATION SHOWN ABCVE AIRCRAFT
90 \[ LIMITS IS FOR REFERENCE ONLY n
80 — TRANSMISSION \ ‘
MAX TRANSIENT
75 | TORQUE - 3 SEC.
Z
70 | TRANSMISSIGN TAKOFF 2
. ﬁ?—TGRmE LIMIT - 5 MIN. f‘l
& <, REMOVE ENGINE
= TRANSMISSION MAX b3S
W g —CONT] I e}
x °
-
o0 Z
oy
r %
& Z
5 50 %
o % %
« | 3 %
w40 / P / z %h
= o)
S / G/ Z \e
o = m g;i
o / = / z \
~ / = / %
5 % Z
% %%/ 2 Z
/ Z 7 = =
/ E/ 2 2
73 / 3 Z
20 / Z Z %
7 e %
Ly
MAK
MANROTOR
10 SPEED -
EQUIVALENT
EMGINE SPEED
. 2 (REFERENCE ONLY)
| | I
100 02 164 106 108 110 12 114

POWER TURBINE QUTPUT SHAFT SPEED - (% RPM)

FIGURE 1-2.

MAXTMUM ALLOWAELE TORQUE AND H,
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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/Al, and ASTM D6615
Jet B.

NOTE

At ambient  temperatures below 4°C
(40°F), all fuels wused shall contain
Anti-Icing Additive conforming to MIL-
DTL-85470. The Anti-Icing Additive shall
be added to all commercial Tfuel, not
already containing an anti-icing
additive, during refueling operations.
Refueling operations shall be
accomplished iIn accordance with accepted
commercial procedures. Commercial
product PRIST, HI-FLASH™ 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 1log 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% N, and above | 115 - 130 PSI
78.5% - 94.2% N; 90 - 130 PSI
Below 78.5% N; 50 - 130 PSI

FAA REV. APPROVAL DATE: Aug 17/15
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1-10. Starter Limits
Starter limits are as follows:

a. If no TOT within the Ffirst 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

minute ON

minute OFF

minute ON

minute OFF

RPlR|R|R|R

minute ON

30 minutes OFF

NOTE

Below 4°C (40°F) the starter engage time
limits do not apply.
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SECTICH IV. QOFERATIONAL LIMITS

1-11. Airspesd Limits

a. WVne. The airspesed limits are a
function of pressursa altitude,
temperature, takeoff gross weight, and
takecff center of gravity. Figure 1-3
presents the velocity never exceed (Vne)
of the aircraft. The maximum seaz Ievel
Vne of the aircraft at 2,850 pounds
gross weight is 122 KIAS with doors on
or off.

HNOTE

In order to aveid excessive rates
of descent in autorotaticn, it is
racommended that autorotation
speeds be limited to 85 KIAS or
Vs, whichever is lower.

b. Sidewazrd and Bearward. The
helicopter is limited to 35 knots
sideward and rearward flight. There is
no wind azimath, relative to the nose,
that is critical for directicnal ceontrol
of the aircraft. Sideward and rezrward
flight has been demonstrated at 8,000
feet density altitude.

c. Flight With Doors Removed. There
ars no restricticns for flight with the
daors removed, howewver, all loose
cbjects and equipment within the cabin
must be properly secured and the
cushions for ths vnoccupied seat (s} must
be removed or properly strapped down
rsing the 1lap belts and shoulder
harnesses. The Tear bulkhead
soundprocofing must be checksed for
security and condition prior to flight
and firm sttachment to the airframe
assured.

HOTE

When coperating the aircraft with
cne or both doors removed, a loud
buffeting may be encountered at
speeds above 65 knots. Although
this ncoise may be loud encugh to
be annoying, it does not effect
the safety of £flight of the
aircraft.

1-12. Altitude Limits
The maximun approved operating altitude

of the helicopter is 13,000 feet density
zltituds.

FARL REV. APPROVAL DATE: Aaugust 25, 2004
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1-12. Load Limits
a. Weight. The maximum takeoff and

lancing gross weight of the helicopter
is 2,850 pounds from sea level to 13,000
feet density altitude.

b. Center of Gravity. The Center of
Gravity Limitations Chart is presented
in Chapter &. Weight/ Balance and
Loading. The limitations are as follows:

(1) AFT CG is 141.5 in. at 2,830
1bs. gross weight expanding linearly to
143.0 in. for all weights at and below
2,500 lhs.

(2} EWB ©G is 134.0 in. for all
weights up  to 2,200 counds and
decreasing lineasrly to 136.35 in. at
2,850 pounds gross weight.

c. Lateral Center of Gravity. The
lateral center of gravity is expressed
in terms of lateral offset moment. The
lateral cffset moment limits are 7,500
in-lbs.

d. The maximun allowable weight in
the baggage box is 150 LB.

2. The maximum allowakls weicht on
the baggage shelf behind the pilot's
se2at is 50 pounds.

1-14. Maneuvvers

e
CAUTION

The wengine is approved for
cperation at 90¢ degrees pitch up
and down and zeroc {0} g for 10
seconds only. Dwelling at thase
conditions lenger than 10 seconds
can damage the engine.

4. Aerobatics. Aercbztic maneuvers
(over 30 degress in pitch or roll), ar
prohibitad.

!
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1=-15. Environmental

a. Ambient Temperature. The maximum
operational temperature is 114°F
. {45.5°C]. The minimum operational
ambient temperature is -25°F (-32°C).

b. 21l de-ice and anti-ice systems,
including the Scavenge air for the
particle separators, and engine anti-
ice, must be turned on when flying in
the presence of wvisible moisture at
outside temperatures of 40°F or below
and always during flight at night when
the outgide air temperature is 40°F or
below.

C. Falling or Blowing Snow. Flight in
falling and blowing snow is authorized
provided the following conditicns are
mat;

{1) Particle Separator scavenge air
is ON continuously.

{23 Engine Anti-ice is Ol
continuously.

(3) Prior to initial takeoff and

each subsequent takeoff the
helicopter air and o0il cooler

FAA REV. APPROVAL DATE: August 12, 1996

Rav &

inlets are inspected for possible
accumultationa of snow, slush, or ice
and all accumulations are removed from
the exterior of the particle separator
and the cabin surface adjacent to and
ahead of the inlet.

{4) Prior to initial takeoff and sach
subsequent takeociff the plastic
particle  separator eductor tubes on
the aft. end of the upper plenum are
inspected for obstructions and snow
and all such obstructions removed.

L]
CAUTION
|
Restrict hover operations in heavy snow
conditions {1/2 mile visibility or less)

to 10 minutes or less per flight,

1-15. Restrictions in Use of Anti-
torgue Pedals

Avoid rapid pedal reversals (hard kicks)
both on the ground and in flight.
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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

FAA REV. APPROVAL DATE: Aug 17/15
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d. Placarde for the Vne (lccated overhead above the center of the forward wind

acraen).

V¥ne-KiAS {KNOTS) ANY WEIGHT, $38.5 TO FWD LIMIT TAKEOFF CG, BELOW 7000' DA

PRESSURE QUTSIRE AIR TEMPERATURE " F
ALTITUDE
40 | -20 91 20| 40| 50 &0 70 30 g0 | 100 1110
SEALEVEL (122|122 | 122 1422 {422 [122 | 122 { 117 [ t14 { 111 | 108|104
2000 |dez 1122 1122 Y122 (16 | 111 [ 1082 | 104 { 101 a7 G4 a1
4000 1 22 | 122 11417 1908 | 1N af 94 a1 87 a3
§000 { 120 | 111 } 103 55 B8 83 FLiPl OVER TO
- aoon | 106 | &7 etz | a2 Vne CARDS FOR
Bd 136 138 W0 W2 ALTITUDES ABOVE 7000' DA
CO LOCATIONS INCHES 10000 93 83 .

Vne-KIAS (KNOTS) ANY WEIGHT, 139.5-138.6 TO TAKEOFF CG, BELOW 7000' DA

PRESSURE OUTSIDE AIR TEMPERATURE “F
ALTITUDE "o T 261 o) 200 40 50| 60| 70 | 8o | seo | oo [1io
SEA LEVEL 1117 |117 | 137 | 117 | 337 1317 [ 147 1114 | 110 | 107 | 103 [102
2000 | 117 1317 | 417 | 117 | 111 | 408 | 105 100 | a8 | o5 | 62 | g0
4000 1317 1117 1113 | 106 | 98] 95 | 92 | 89 | 85 | 83
000 | 115 1108 | 100 ; 94 | 87 | 83 FLIP OVER TOD
— ao00 | 103 | o5 | sa | a3 Vne CARDS FOR
= - 0 11K 000’ DA
"o 1OcATIONS MEHES. 10006 |. 90 | 83 . ALTITUDES ABOVE?
j
FAA REV., APPROVAL DATE: FEBRUARY 1, 1995
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135 138 140 42
€G3 LOCATIONS IMCHES

Vne-KIAS (KNOTS ) ANY YEIGHT, 139.6 TD 140.5 TAKEDFF CG, BELOY 7000° DA

PRESSURE OUTSIDE AIR TEMPERATURE °F
ALTITUDE[-s0 J-26 [ 0o [ 20 [ apis0o |60 ] 70 | 80 | o0 | 100 | 110
SEA LEVEL 112 nz2j{n2frizlnz2|n2{u2ficalios|i1cs| 100 ag
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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 ADD TO ALTIMETER READING
A('ESSE;D WINDOWS CLOSED | WINDOWS OPEN
(FEET) (FEET)

40 +5 0

50 +5 -15

60 -10 -35

70 -25 -55

80 -40 -75

920 -60 -95

100 -75 -115

110 -95 -140

120 -115 -170

FAA REV. APPROVAL DATE: Aug 17/15
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CHAPTER 2
NORMAL PROCEDURES

SECTION 1.

2-1. Flight Planning

Flight planning begins when the flight
is assigned and extends to the preflight
check of the helicopter. It includes,
but 1is 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.

SECTION 11.
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 iIn accompanying paragraph form
when a detailed description of a
procedure or maneuver 1S required.

FAA REV. APPROVAL DATE: Aug 17/15

FLIGHT PLANNING

2-3. Weight, Balance, and Loading

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

OPERATING PROCEDURES AND MANUEVERS

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 (0) to
indicate a requirement if the equipment
is installed.

2-9. Before Preflight Check

1. Publications - Check that the
Airworthiness Certificate, FCC License
Gaf required), Registration; the

appropriate weight and balance Form F-
511-5, and the 480 Operator’s Manual are
on board.

(0)2. Aircraft tiedowns, covers,
grounding cables — Removed and stowed.

3. BATT switch — ON.

4. Fuel gquantity — 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 1low 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. I1f water 1is 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.

FAA REV. APPROVAL DATE: Aug 17/15
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2-10. Exterior Check (Figure 2-1) -
Cabin Left Side - Area 1

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

(0)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 I
level in the sight glass. IT the
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FIGURE 2-1. EXTERIOR CHICK
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overrunning clutch (ORC) 1is 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)1. External fuel filter - Check
impending bypass indicator.

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

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

(0)o. Cargo hook manual release
mechanism and electrical release wiring
— Check.

(O)p. Cargo hook electrical release
Check.

(0)g. 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
Unobstructed.

cooler air intake -

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.

(0)9. Snowshoes - Check condition and
security.

FAA REV. APPROVAL DATE: Aug 17/15
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2-12. Tailcone - Left Side - Area 3

1. Tailcone - Check condition as
other i1tems 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.
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| (0)5. Vibration absorber - I
installed, check condition and
security.

6. Tailcone - Check condition as

other i1tems 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 Tfairings,
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.

FAA REV. APPROVAL DATE: Aug 17/15
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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 TFfilter - Check
impending bypass indicator retracted.
IT 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.

(0) 1. Cargo hook suspension cables -
Check.

m. Engine door —

Secure.

compartment

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).

(0)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 fTull. 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.

(0)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.

FAA REV. APPROVAL DATE: Aug 17/15
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2. Pitot tube — Check unobstructed;
Drain hole - clean and unobstructed,

cotter pin free.

3. Landing light — Check condition.

4. Fuselage underside - Check
condition.
(0)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 111 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 Tull open, then move
back to the idle stop; press the idle
stop release button and close to the
idle cutoff position.

9. Circuit breakers — AIl IN.
(0)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.

(0)15. Static Air Switch - STANDARD.



2-7

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.

16. Ny,-Ng-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 N,-Nz-TOT switch
on MAIN.

NOTE

On helicopters equipped with an 8-0hm
“PASSIVE” TOT System, the switch Iis
labeled “N,/N;” and the TOT needle should
not respond during this check.

(0)17. Magnetic compass slave switch -
Check in Slave position (if installed).

18. Select correct V\/C.G. placard.

NOTE

Ve 1S 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 Vy 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 1indicate proper continuity in all
three chip detector systems.

(0)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 Tfive
seconds then go out to indicate proper
continuity in all three chip detector
systems.
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24. Clock — Checked and set.

(0)25. Digital Fuel Quantity - Check.
Enter new Tfuel 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.
IT it agrees with the quantity on
board, release the toggle switch and
press "ENTER™.

c. If 1t 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

IT the TOT is above 150°C, the pilot
may elect to motor the engine with the
throttle off until the TOT 1is below
150°C, prior to beginning this engine
start sequence. IT the -engine is
equipped with a start counter, this
will count as a “START” but can be
deducted 1in 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%
N; .-

b. TOT — Below 150°C. Motor engine
as necessary to lower TOT below 150°C.

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

OAT (Outside Air Temp) Minimum N; 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 N;
to peak.

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

e. Starter switch — Release at 58%
N;. Note elapsed time for start.
Observe the starter limitations

prescribed in Chapter 1 and the average
engine starting time shown in Chapter
9.
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f. Engine oil pressure — Check.
g- Gas producer — Check 59 - 65% N;.
h. N, — Check stabilized.

CAUTION

IT the main rotor is not moving when
30% N; 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 Iis
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.

(0)7. Avionics Master Switch — ON.
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2-19. Engine Runup

1. Engine — Stabilize for one minute
before accelerating to the Fflight RPM
operating range.

NOTE

IT 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. N, should stabilize between
88% - 103%.

NOTE

N, 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% N,.

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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{0y 7. DEFOG and HEAT - Check by
turning both full ON; check for a rise
in TOT; then set as required.

(0) 8. PITOT HTR (if installed) -~
Check by switching PITOT HTR switch to
ON; check for an increase in DC Amps;
then set as required.

9., Avionics - Set. .
10. Altimeter - Set.

(0) 11. Heading indicator{s} - Check
that the heading indicator(s) align
properly and the heading corresponds
with the magnetic compass. Set heading
indicator as required.

(0) 12. Doors - Secured for flight.

13. Seat belts and shoulder harnesses
- Secured for flight.

NOTE
Seat belts in un-occupied seats must be
properly stowed to prevent interference
with flight contrels, ete.

14. Flight controls - Check flight
controls for correct response.

15. Collective friction - Set as
desired just prior to take-off.

2-20. Takeoff to a Hover

Wwith the cyclic control in a neutral
position, increase the collective pitch
with a smooth, positive pressure until
the desired hovering height is reached.
Apply tail rotor pedal pressures to
maintain heading as collective pitch
control is increased. As the helicopter
leaves the ground make minor corrections
with cyclic control to ensure a vertical
ascent and apply pedal pressures as
necessary to maintain directional
control. As the desired hover height is
reached, adjust the flight controls as
necessary to stabilize the helicopter at
that height.

2-21. Hovering Turns

Apply pressure on the desired tail rotor
pedal to begin the turn, using pressure
and counterpressure on pedals as
necessary to maintain constant rate of
turn. Coordinate cyclic <contrel to
maintain the desired position over the
selected pivot point while maintaining
height with collective pitch control.
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2-22. Sideward and Rearward Hovering
Flight
From a stabilized hover, apply cyclic
control pressure in the desired
direction of flight to begin sideward
or rearward movement. Maintain the

desired heading with the pedals and
height with the collective. The speed
should not exceed that of a brisk walk.
To return to a stationary hover, apply
cyclic pressure opposite the direction
of movement while coordinating
collective pitch and pedals to maintain
the desired height and heading.

2-23. Hover Taxi

From a stabilized hover, apply forward
cyclic pressure to begin movement.
Maintain the desired heading with the
tail rotor pedals and height with the
collective. The speed should not exceed
that of a brisk walk. Changes in
direction should be made primarily with
pedal control to avoid excessive bank
angles. To stop the forward movement,
apply aft cyclic pressure while
coordinating collective and pedals to
maintain the desired height and heading.

2-24. Cyclic Trim

As required.

2-25. Hover Check

Perform the following checks at a hover:

1. Flight controls - Check flight
controls for correct respons=.

2. Engine ard transmission instruments
- Check.

3. Flight instruments - Check as
required.

a. Altimeter and IVSI - Check for
proper indications of climb and descent.

b. Slip indicator - Ezll free in
the race.
(0) c¢. Turn needle, heading indicator,

and magnetic compass - Check for proper
turn indications left and right.

NOTE
Hover turns in excess of 30 degrees per
second will cause the RMI/HSI compass
system (if installed) display of
heading to be inaccurate.

(0) d. Attitude indicator - Check for



UNCONTROLLED COPY WHEN DOWNOADED OR PRINTED

Thi . . -
PUb?Lsa;a‘gencstr;T; d:algu;nent is not linked to a subscription for revision control or distribution. Refer to theTechnical
us link under the Technical Support Page of the Enstrom Helicopter website for the current revision

level of the 480 Rotorcraft Flight Manual.

proper indicatieons of nose high and low,
and banks left and right.

e. Airspeed indicater - Check
airspeed.

4. Engine power - Check. The power
assurance check will allow the pilot to
determine 1if sutficient  power is
available for takeoff and to achieve the
performance calculated during the
preflight preparation. The check 1is
performed by establishing a stable hover
and recording the pressure alcitude,
OAT, torgue, and TOT. The actual TOT is
then compared with the TOT determined
from the power assurance check chart im
Chapter 4. If the actual TOT is less
than or egual to the chart TOT the pilot
is assured that the helicopter will
achiave flight manual calculated
performance. As a final check, the
actual torgque reguired to howver is then
compared with the predicted wvalues from
the performance chart in Chapter 4.

2-25, Bafore Takeoff

Immediately prior to takeoff, the
following checks shall be accaomplished:

1. N, - 103%
2. Systems - Check engine,
transmission, eleckrical, and fuel

systems indications.

3. Fuel - Check guantity.

oy 4. Communications and
navigation radios - Set.

(O] 5. Heading cross checked with
wel compass.

oy 6. Transponder - on as
appropriate.

7. Crew, passengers, and unused seats
- Check seat belts and shoulder
harpesses fastened.

2-27. Hormal Takeoff

Align the helicopter with the desired
takecff course at a stabilized howver of
approximately 3 feet skid height or at
an altitude permitting safe cbstacle and
terrain clearance. Smoothly apply
forward cyclic pressure to begin
acceleration into effective
translational lift. As the helicopter
begins its forward movement, additional
collective pitch will be required to
maintain altitude and forward and right

cyclic trim will be required to maintain
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the cyclic {forces near Zers as the
helicopter accelerates. Adjust the pedal
pressure as necessary ta mainktain the
desired heading. Control the rate of
acceleration and direction of flight
with cyclic and altitude with
collective. Continue to accelerate at
the reguired altitude until effective
translational lift has been attained.
Then, cobstacles and terrain permitting,
continue a lewvel acceleration,
maintaining a 5 to 10 foot alritude
until achiewving best rate of climb
airspeed £for the density altitude
conditions. Escablish a clirmd at the
desired rates. Continucus coordinated
application of control pressures is
necessary to maintain trim, heading,
flight path, airspeed, and rate of
climb. Refer to the height-velocity
diagram in Chapter 4 for avold areas.

A normal takeoff may be mads from the
ground by aligning the helicopter with
the desired takeoff course on the ground
and positioning the cyclic control
slightly forward of neutral. Smoethly
increase collective pltch to begin a
climb te an altitude of approximately 3
fest f{or an altitude permiiting safe
obstacle and terrain clearance) while
simultanecusly accelerating the
helicopter. Continue takeoff as in the
above paragraphs.

2-28, Maximum Power Takeoff Profiles

R takeoff that demands maximum
performance from the helicopter nmay
become necessary because of various
combinations of heavy helicopter loads,
restricted pesrformance dus to hign
density altitudes, barriers that must be
cleared and ozher terrain features. The
decision to use either of the following
takeoff techniques must be based on an
evaluation of the conditiens and the
helicopter performance.

a. Coordirated Climb. 2lign the
helicopter with the desired takeofl
course at = stabilized hover of
approximately 3 foot skid height. Apply
forward cyclic pressure smoothly and
gradually while simultanecusly
increasing ccllective pitch to begin a
coordinated acceleration and climb.
Adjust pedal pressure as necessary to
maintain the desired heading. Maximuem
torque awvailable should &me applied
without excesding helicopter limits and
the attitude adjusted to accelerate to
48 kpots at 10 feet. The climboutr is
continued &t chat powe:s setting
accelerating and climbing te achieve 63
KIAS a2t &0 fzat altitude, then 65 KIAS
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is maintained until reaching 300 feet
above ground lewvel {AGLY . Afcer
reaching 300 feet AGL, adjust the
helicepter attitude ¢to establish the
best rate of climb airspeed and then
adjust the collective and attitude as
reguired to maintain a climb at the
desired rate. <Continuous caordinated
application of contrel pressures 1is
necessary to maintain trim, heading,
flight path, airspeed, and rate of
climb. Takeoff may be made from the
ground by positioning the cyclic contrel
slightly forward of neutral orieor to
increasing the collective pitch.

b. Level Acceleration. Elign the
helicopter with the desired takeoff
course at a stabilized nover of
approximately 3 feet skid height. Apply
forward cyclic pressure smookthly and
gradually while simultaneously
increasing collective pitch to begin an
acceleration at approximately a 10 foot
skid height. Adjust pedal pressure as
necessary to maintain the desired
heading. Maximum torgue available should
be applied without exceeding helicopter
limits prior to accelerating through
effective translatienal Lifk. Additional
forward cyclic pressure and trim will be
necessatcy to allow for level
acceleration to the desired climb speed.
Approximately 5 knots prior to reaching
the desired climb alrspeed, gradually
release forward cyclic pressure and
allow the helicopter to begin a constant
airspeed climb. After reching 300 feet
AGL adjust the helicopter attitude to
achieve best rate of climb airspeed and
then adjust the collective to esktablish
a climb at the desired rate. Continuous
cocrdinated application of control
pressures 1s necessary to maintain trim,
heading, flight path, airspeed, and rate
of climp. Takeoff may be made from the
ground by positioning the cyclic control
slightly forward of neutral pricr to
increasing collective pitch.

c. Comparisen of Techniques. Where
the two techniques yield the same
distance over a fifty foot obstacle when
the helicopter can barely hover OGE, the
coordinated climb technique will give a
shorter distance over lower obstacles
and the level acceleration technigque
will give a shorter distance over
obstacles higher than fifty feet. As
hover capability is decreased the level
acceleration technigue gives
increasingly shorter distances than the
conrdinated climb technique. In additicon
to the distance comparison, the main
advantages of the level acceleration
technigue are: (11 It requires less or
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no time in the avoid area of the height-
velocity diagram; (2] performance is
more repeatakle since reference ko
attitudes whick change with loading and
airspeed is not reguired; (3} at the
higher climbout speeds the transition to
autorotation should be more easily
accomplished. The main advantage of the
coordinated climb technicue is tnat the
angle of climb is established early in
the takeoff and more distance and time
are available to abort the takeoff if
the obstacle cannokt ke cleared.
Additionally, large attitude changes are
not required to establish the climbd
airspeed.

2-259. Crosswind Takeoff

& crosswind takeoff does not reguire a
significantly different technique than a
takeoff into the wind. The primary
difference is the requirement to hald
the cyclic into the wind to prevent
drift. For right crosswinds, additicnal
power is reguired because of more left
pedal being applied to maintain the
desired heading.

2-30. Climb

After takecif, select the airspeed and
power necessary to clear obstacles. Bhen
obstacles are cleared, zdjust the
airspeed and powWer Aas desired at or
abave the maximum rate of climb
airspeed. Refer to Chapter 4 Zorx
recommended airspeeds.

2-31. Cruise

When the desired cruise alrituds is
reached, adjust the power as necessaty
to maintain the desired airsreed. Refer
to chapter 4 for recommended airspeeds,
power settings, and fuel flew.

2-32, Descent

Adjust powsr as Necessary tc attain and
maintain the desired airspesd and rate
of descent. Refer to Chapter & for power
regquirements at selected airspeeds and
rates of descent.

2-33. Before Landing

Prior to landing the follewing checks
shall be acccmplished:
1. N:. - 1035

2. Systems - Checx engine,
transmissicn, electrical, and electrical
indications.
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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 ailrspeeds, 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 shal low
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.
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4_ Running Landing. A running
landing is used for some flight control
malfunctions or for conditions where
the helicopter cannot hover. The
approach 1is 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 Tforward
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.
(0)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 N; speed 59 to 65% N;.

(0)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
entries.

aircraft log book

3. Secure helicopter.
2-39. Night Flight

Before takeoff it 1is imperative to
ensure that all lights, instruments,
and avionics equipment are Tfunctioning
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 1iIn 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.
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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 iInstrument 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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SECTION III. PASSENGER BRIEFING

2-40. Passenger Briefing
The fcllowing is a guide that should be
uged in accomplishing required passenger
briefinga. Items that do not pertain to
a specific flight should be omitted.
a. Normal Procedures
{1} Entry and exit of aircraft
{2]) Seating

() Seat belts {briefing is

required by the FRAL.,

FAMA REV. APPROVAL DATE: August 12, 1996

({4} Internal communications
(5) Security of eguipment
{6) Smcking

b. Emergency Procedures
{1} Emergency exits
(2) Emergency eguipment

{3) Emergency  landing/fditching

procedures.
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SECTION IV. ADVERSE ENVIRONMENTAL CONDITIONS

2-41. cCold Weather Operatioms

Operation of the helicopter in cold
weather or an arctic environment
presente no unusual problems if the
operators are aware of those changes
that do take place and conditjons that
may exist  because of the Jlower
temperatures and freezing moisture.

NOTE
To snsure consistant starts at ambient
teaparatures below 4°C {40°F), it may be
necessary to use JP-4, Jet B or a
mixture of AVGAS and Jet A, Jet Al;, or
JP=5. Sea Chapter B, “"Handling,
Servicing and Maintenance.”

2-42. Cold Weather Inspection.

The pilot must be more thorcugh in the
walk-around inspection when temperatures
have been at or bhkelow 0 degrees C
{32°F). Water and snow may have entered
many parts during operaticns or in
pericds when the heliccpter was parked
unsheltered. This moisture cften remaing
to form ice which will immobilize moving
parts or damage structure by sxpansion
and will occasionally foul electric
circuitry. Protective covers afford
protection against rain, freezing rain,
galeet, and snow when installed on a dry
helicopter prior to precipitation. Since
it is not practical to completely cover
an unsheltered helicopter, joints and
those parts not protected by covers
require c¢loser attention, especially
after blowing snow or freezing rain.
Accumulation of snow and ice should be
removed prior to flight. Failure to do
s¢ can result in hazardous flight due to
aercdynamic and- center of gravity
disturbances as well as the introduction
of anow, water, and ice into internal
moving parts and electrical systems. The
pilot should be particularly attentive
to the main and tail rctor systemsa and
their exposed control linkages. Also, as
tenparatures are reduced, the solubility
of water in the fuel is markedly
reduced. Thism results in water
peparating from the fuel and flowing to
the lowest point in the tank, systen, or
accessory where it may later freeze.
Under freezing conditions, it will form
tiny ice crystalas in the fuel which may
be found impinged on the strainers, thus
restricting fuel flow. Should this
cccur, there will be a drop in or lces
cf fuel pressure to the engine. The only
remedy is to apply heat to the engine

FAA REV. APPROVAL DATE: BAugust 12, 1998

and fuel aystem components.

T
WARNING

-]

If, at any time after engine start or
during power .applicaticor under low
temperature conditions, the FUEL FILTER
caution light comes on, the engine fuel
filter may be blocked by ice crystals.
If airborne, return and land, shut the
engine down and apply pre~heat to the
engine and the fuel system components to
try to clear the condition. Drain fuel
from all of the sump and system drains
to ensure that all trapped water and
crystals have been removed to the extent
possible. As long as fuel will flow
freely from the drains it can be azsumed
that the system is £free from ice.
Restart the engine. If the light re-
illuminates, terminate engine operation
and do not fly until the cause has been
determined and corrected.

2=-43, Ccld Weather Checks.

a. Checks for temperatures below 0°C
{32°F}):

(1) Before exterior check - Perform

‘check as specified in Section II.

{2} Exterior check - Perform
exterior check as outlined in Secticn
IT, plus the following checks:

a. Check pitot drain hole clear
and uwnobstructed, cotter pin free.

b. Check that all surfaces and
contrcls are free of ice and snow.

NOTE

Contraction of the fluids in +thea
helicopter systems at extreme low
temperature causes indication of low
levels. A check made just after the
previous shutdown and carried forward to
the walk-arcund check is satisfactory if
no leaks are in sevidence. Filling when
the systems are cold soaked will result
in an over f£fill condition with the
possibility of forced leaks at =zesals.

€. Main Rotor - Check free of ice,
frost, and enow, and check for blade

feathering freedom.
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d. Engine -

{1} Inspect inlet for possaible
accumulations of snow, slush, or ice.
Accumulations must be removed from the
top of the fuselage beneath the particle
geparators and forward of the inlet on
the top of the cabkin.

{2) Inspect the plastic particle
geparator eductor tubes at the rear of
the upper plenum for ocbstructions and
snow. A thin film of ice around the
interior of each tube is acceptzble.
External ice adjacent &£tc the eductor
tube ie also acceptable as long as the
covers are free.

{3} Interiocr check - Perform check
as specified in Section II.

(4) Engine starting check — Perform
gtart and checks as outlined in Section
II. ({Use an external power unit if it
is awvailabkle.}

NOTE
During cold weather when starting the
engine the indicated oil pressure may
exceed the maximum 1limit. The engine
should be warmed up at engine idle until
the indicated engine o0il pressure is
below 13D PSI.

{$) Engine run up check - Perform
the check as outlined in Section II.

T —
HARKING

E ]
Control systems checks should be
performed with extreme caution when the
helicopter is parked on snow and ice.
There is reduction in ground friction
holding <the Lhelicopter stationary,
controles are sensitive and response is
iwmediate.

b. Engine Starting Without External
Power. Ift a battery start must be
attempted when the helicopter and
battery have been cold soaked at
temparatures below ~26°C {-15°F) preheat
the engine and battery if eguipment is
available and time permits. Preheating
will result in a faster starter cranking
speed which tends tc reduce the hot
start hazard by assisting the engine to
reach a self sustaining speed.

2=-44. Snow

Refer to Chapter 1 Operating Limitations

FAA REV. APPROVAL DATE: BRugust 12, 1996
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for additicnal limitatione and
information for operaticns in falling
and blowing snow.

a. Takecoff. A takeoff in the snow
should be consldered a8 a normal takecoff
except the following precautions should
be cbsexved:

{l}) Locse or powdery onow will
regtrict wieibility.

{2} Before attempting to takeoff
make sure that the landing gear skids
are free and not frozen to the surface.

o
WARNING

Merely getting the kelicopter light on
the skids may not be a good indication
that the skids are loose axz only the
oleos may be moving. To be sure that tha
helicopter is net frozen ia place, pull
encugh power to get light on the skids
snd then yaw the aircraft a small amount
with tail rotor pedal application to
assure the freedom cf movement. Be sure
that the tail rotor is clear of any
obstacles before performing this check,

{3) Ensure that both the ENGINE
ANTI-TCE and the SCAVENGE AJR are full
OH prior to takeocff,

WARNING

|

If the INLET AIR caution 1light
illuminates as takecff powsr is applied,
abort the takeoff ard investigate the
cause of the caution light. This light
iz activated by a differential pressure
switch that senses any inlet blockage
sufficient to adversely weffact engine
power available.

b. Landing - Landing in snow may be
congidered as a normal landing except
for the following precautions:

(1) If possible select an area free
of locee or powdery enow 89 that
visibility will not be restricted by
blowing snow.

{2) hccomplish a landing to the
ground. Limited wvisibility will result
from swirling snow when hovering is
attempted before making the touchdown.
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{(3) Anticipate loose powdery snow
and cruste on top of the snow on all
landings on snow.

{4) During. landing the reference
point should be kept forward and to the
left =0 that it will be wvisible tc the
pilot at all times.

WARNING

When making takseoffs and landings on
snow, make the takeoff or the landing
all one continuous operation without
extended Lover, in order to reduce the
white-out condition that results from
the rotor downmwash impingement on the
snow surrounding the helicopter. This
white-out will usually occur on loose
snow and can cause the pilot to lose all
reference with the ground or any chject
he is approaching. If the ground and/for
the object being used as a reference
becomes completely okscured, accomplish
a go-&around.

WARNING

¥When landing to snow covered terrsin it
will often be impossible to judge the
slope of the underlying ground. As the
helicopter touches down be prepared to
contact uneven terrain by allowing the
skids to contact the ground in the
normal manner for the termination of an
&pproach to the ground, but reserve the
final movement of the collective to full
dowvn flat pitch until you are sure that
both skids are firmly in contact with
the ground. Lower the collective slowly
and be prepared for some attitude
adjustment, particularly if there is =&
crust on the surface of the snow. Stay
prepared to add colliective and to
reposition if the underlying terrain
proves unpuitable for landing.
2=-45. Dasert and Hot Weather
Operations.

Typical problems encountered in desert
operations are blowing dust and sand and
high ambient temperatures.

a. Blowing dust and sand obscure
vipion and erode the leading edges of
the rotor blades. All takeoffs and
landings should be made from or to the
ground. .

FAA REV. APPROVRL DATE: August 12, 1996
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k. High ambient temperatures effect

the helicopter performance. Refer +to
Chapter 4.

WARNING

The engine is derated for this
installation. As a result, throughout
most of the operating envelope of the
aircraft the usual power limit will be
torgue. When operating in high ambient
tenperature conditions, however, the
engine will become the limiting factor
and the pilot must be especially awars
of the requirement to monitor the TOT
and chserve the appropriste time limits
for operation of +the engine in the
¥ellow range for TOT. See Chapter 1,
Operating Limitations.

CAUTION

wWhen operating im dusty or sandy
environment ensure that the particle
separatcr scavenge air is ON for ALL
takecffs and landings. Otherwise severe
engine ercsicn and subsequent loss of
power will cccur.

2-46. Icing Conditions

a. Intentional flight into any known
icing conditions is prohibited. If icing
conditicns are encountered during
flight, every effort should be made to
exit the icing environment.

b. If icing conditions becoma
unavoidable, the pilot should turn on
the pitot heat (if equipped), windshield
defog, engine anti-ice, and particle
separator scavenge alr systems. Switch
the static system to alternate Iif

eguipped.

€. DBDuring flighta in 4icing the
following conditions may be experienced:

(1) Obscured forward field of view
duse to ice accumulation on the
windscreens,

{2} Increaee in one per revolution
rotor vibrations ranging from mild to
severe caused by asymmetrical ice
shedding from the main rotor system. The
gseverity of the wvibration will depend
upon the temperatures and the amount of
ive accumulation on the blades when the
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ice shed cccurs. The pessibility of an
asymmetric ice shed occurring increases
as the cutside air temperature
decreases.

{3) An increase in torque required
to maintain a constant airspeed and
altitude due to ice accumulaticon on the
rotor system.

{4} Degradaticon of the ability to
maintain autorotaticral rotor speed
within the cperating limits. If a 9% or
greater torgue pressure increase is
reguired above the cruise torgue setting
used prior to entering icing conditions,
it may not be possibkle to maintain
autorotational rctor gpeed within
operational limits should an engine
failure occur.

{5) Loas of pitot andfor static
system reference.

NOTE
Should the windshiseld defog fail to keep
the windshield clear of ice, the side
windows may be used for visual reference
during launding. Sideslip during the
approach to gain better wvisibility of
the intended landing ares.

d. Control activity cannot be depended
upon to remove ice from the main rotor
system. Vigorous contrel movements
ghould not be made in an attempt to
reduce low frequency vibrations caused
by asymmetrical shedding of ice from the
main rotor blades. These movements may
induce a more asymmetrical shedding of

ice, further aggravating helicopter
vibration levels.
S

WARNING

R
Ice shed from the rotor blades andfor

other rotating components presents a -

hazard to personnel during landing and
shutdown. Ground personnel should remain
well clear of the helicopter during
landing and shutdown and passengers/
crawnembars should not exit the aircraft
until the rotor has stopped turning.

2~47. High Altituds Operations

High altitude operations pose no unusual
probklema to the operator with the scle
exception of engine starts. In general,
if the sea level setting on the

FAA REV. APPROVAL DATE: August 12, 1996
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engine startfacceleration adjustment is
maintained, the starts may be
excesgively slow [60+ seconds) and cold.
To ensure a proper start, the
startfacceleration adjustment knob
should be readjusted clockwilse to
increase the peak TOT of the start to
750 « 800 degrees celeius. (Refer to
the Allison Engine Operation Manual.})
For example, if the takeoff airport
elevation is 10000 feset MSL, the
acceleration knob should be rotated two
to three clicks clockwise {but ncte that
it needs to be turned back before
attempting a start at lower altitude}.

L
CAUTION

|
If the engine start excesds 500 degrees
celsius TOT, abort the start and adjust
the  startfacceleration knob one click
counter clockwise for each 50 degress
celsins TOT.

2-48. High Altitude cCold Weather
Operation.

"In addition to the procedures described

in paragraph 2-47%, when the aircraft hae
cold soaked at temperatures bkelow {°C,
it is best to preheat the engine before
start. Experience has shown that the
engine startfacceleraticn adjustment may
be rotated an additional twe clicks
clockwise {over and zbove the adjustment
for altitude) for the first start of the
day, and while the engine is running,
readjusted counter clockwise two clicks
so that subseguent engine atarta or
regtarts will remain within approved
limits.

I
CAUTION

After the first cold start of the day,
failure to remove the two-click
clockwize start/accelsration knob
adjustment that was used over and above
the adjustment for altitude will result
in the TOT excesding starting limits for
subsequent warm engine starts.
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2-49. Deceleration Check

Make the Tfollowing 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 N, 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 N; needle passes through 65%. The
minimum allowable deceleration time is
two seconds.

NOTE

Practice and/or retakes may be required
before proficiency 1is 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. IFf N; 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.

FAA REV. APPROVAL DATE: Aug 17/15
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CHAPTER 3

EMERGENCY PROCEDUFRKES

BECTION I. GEMERAL

3-1. Helicopter Systeams

This section describes the foreseeable
helicopter and systems emergencies and
presents the procedures to be followed.
Emergency procedures are given in
checklist form when applicable.

3-2. pDafinition of Terms

a. Immediate Emergency Actions. Those
actions that mast be performed
immediately in an emergency procedure
are onderlined. These immediate
emergency actions must be committed to
MEMOTY .

HOTE
The urgancy of certain emergencies
requires immediate and instinctive
action by the pilot. The most important
single consideration is  Thelicopter
control. All procedures are subordinate
to this requirement.

L. Urgency to Land.
1. Land Immediately - Perform a

landing at the closest suitable landing
site.

FAA BREV. APFROVAL DATE: February 1, 1995

2. Land as Socon as Practicable -
Land at the nearest suitable airport or
landing facility.

¢. Throttle - Closed. Shuat down the
engine by rotating the throttle to the
fully closed position. This requires
pressing and holding the idle stop
release to mowve the throttle past the
idle position.

3-3. After Emergency hction

After a malfunction of equipment has
occurred, appropriate emergency actions
have been taken and the helicopter is on
the ground, an entry must be made in the
remarks section of the aircraft log book
describing the malfunction. The
helicopter shall not be flown until
corrective action has been taken.

3-4. Emergency Exit

To exit the cabimn in the event of an
emergency, first attempt to ocpen the
doors. If the doors will not open, break
the windshield.

S
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SECTION II. ENGINE

3-5. Engine Failure

The indications of an engine failure,
gither a partial power loss or a
complete power losgs are:

a. A left yaw caused by the drop in
torgue applied to the main rotor.

b. A drop in engine (NZ) RPM.

c. The ENGINE QUT warning ligbht and
audic triggered by the N1 speed dropping
below 38%.

d. A change in engine noise.

—
WARNING

N
Imnediate reaction to an engine failure
or powar loss is wessential. After
impediate emergency actions have been
accomplished verify the engine Ffajilure
by cross checking all of the engine
instrumants.

Under partial power conditions, the
engine may operate smoothly at redoced
power or it may operate robwghly and
erratically with intermittent surges of
power. In instances where a power loss
is experienced withowt accompanying
engine roughness o©r surging, the
helicopter may sometimes be flown at
reduced power to a favorable landing
area; however, under these conditions
the pilot should always be prepared for
a complete power failure at any time. In
the event that a partial power
condition is accompanied by engine
roughness, erratic cperation, or power
surging, close the throttle completely
and perform an autorotational descent
and landing.

after an engine failure in flight, an
engine restart may be attempted if time
and altitude permit. Because the ezact
cause of engine failure cannct be
determined in flight, the decision to
attempt the restart will depend on the
altitude and time available, rate of
descent, potentizl landing areas, and
crew assistance available. Under ideal
conditions, approximately 30-45 seconds
is required to regain powered flight
from the time the attempted start is
begun if the start is commenced with an
engine that is not windmilling. If the
engine start |button is depressed

FRA BEV. APPROVAL DATE: August 12, 19%b6

immediately after autorctation has been
established, powered flight can usually
be resumed within a matter of 20 to 25
seconds. There are two alternative types
of restart that will be discussed below.
The first is an immediate relight, the
second is a restart from a full shutdown
with the N1 below 15%.

NHOTE
UNLESS THERE IS A REAJON TO BELIEVE THAT
THE ENGINE HAS FAILED DUE TO SOME
OBVIOUS MECHANICAL FAILURE, ALMAYS
ATTEMPT RELIGHT IMMEDIATELY  AFTER
ENTERING AUTOROTATION IF TIME AND
ALTITUDPE PERMIT.

3-6. Immediate Engine Relight

ROTE
Although there is a formal step by step
checklist provided below for engine
restart in flight, if circumstances such
as terrain or flight condition require
an immediate relight attempt, the
procedure need only involve two steps;

i. Enter autorgtation

2. ENGINE START BUTTOM - Depress
and HOLD

The throttle does not have to be
retarded to didle if the elapsed time
between failure and attempted relight
has not exceeded 5 seconds. There will
be a slight surge as the engine comes
back on line but it will be well
controlled and will not damage the
engine or driwve train. To coptrol the

engine surge as it returns te flight

RPM, it is recommended that the rotor
RPM be reduced to mipimum, 334 RPM.

3-7. Engine Bestart - During Flight
a. Putorotative glide - Establish
b. Attgﬁgt Start

. Throttie — Closed
2. Starter Button - Depress

3. Throttle - Idie (Wl
greater)

4, TOT and N1 - Monitor

15% or

N1) 5. Starter Button - Release {at 58%

6. Throttle - Advance to Full ON
[N2/Nr needles rejoined]

/
/
f
S
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7. Powered Flight - Resume

. Land Impediately — After the engine
is started and powered flight is
reestablished, perform a power on
approach and landing withouvt delay if

the engine was not intentionally
shutdown.
3-8, BAutorotation

a. General - The 480 is a wvery

forgiving helicopter following engine
failure because of the high inertia
rotor system and the excellent flying
gualities in the transition from powered
to unpowered flight, Following engine
failure, the pilot will not experience
any unusual pitch or roll attitude
excursions, and there will be only a
mild tendency for the aircraft to yaw to
the left until the pilot applies right
pedal to coordinate the aircraft. When
the collective is lowered there is no
pronounced tendency for the nose to tuck
and the cyclic migration is normal.
Should the corrective response to the
failure be delayed more than normal,
there is a wide transient rotor RFM band
available for corrective action, down to
300 rotor REM.

T
WARNING

A
Rotor RPM recovery becomes very slow
below 300 rotor RPM and the rotor RPM
cannoct ba reccveread below 240 rotor RPM.
Never allow the rotor EPM to fall below
300 R in flight. In practice
antorotations, if the rotor RPM falla
below 300 xotor RFM, and the aircraft is
not very closs to touchdown {less than 1
foot) , IMMEDIATELY bring the engine back
on line to recover from the mansuver.

k. aAuvtorctation Entry - In general,
autorotation entry 1is initiated by
lowering the collective and adjusting
the cyclic to maintaln attitade. This is
true in almost all of +the flight
conditicons except when the aircraft is
very close to the ground, such as hover
in-ground-effect and high speed flight
in the avoid area of the H-V Diagram.
(See the discussion of technigues for
autorotations in those instances]).
Cyclic contrel is adjusted as necessary
to control airspeed and flight path
after engine failure cccours in forward
flight.

Pedal pressure is applied as necessary
FAA REV. APPROVAL DATE: ARugust 12, 1996
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to control aircraft trim and varies with
airspeed and the amount of collective
pitch applied at the time of engine
failure.

Airspeed should bé maintained between
the minimum rate of descent and the
maxzimum glide airspeeds at minimom power
off rotor RPM, if conditions permit {see
Chapter 4). Gliding the helicopter in
auntorotation out-of-trim will increase
the rate of descent and decrease the
glide distance, therefore ceorract tail
rotor pedal control is important
immediately after engine failure and
during descent. If time permits during
the autorotational descent, tramnsmit a
"Mayday"™ call, and set transponder te
the appropriate emergency mode and code.
The "Mayday" call must be made before
the battery switch is turned OFF.

c. Descent. Minimum rate of descent
and maximuem glide are cobfained at
minimmm rotor RPM. See Chapter {4,
Performance, for appropriate alrspeeds
and further information.

3-9. Autorcotatiom Profila
a. Terminclogy.

The terms used in the ensuing discussion
are as follow:

1. Minimum Transient Rotor RPFM. The
minimun transient rotor speed can and
may be as low as 300 rotor RPM during
the 1initial response time following
engine failure and during the initial
recovery control inputs,

HOTE
Although operation below 334 RPM may be
mwavoidable during the initial stages of
the autorotation, it should be minimized
and immediate corrective action is
required.

2. Minimum Rotor RFM. The minimum
steady state rotor speed is 334 rotorxr
RFM. This is the minimum allowable
sustained rotor speed in steady flight,
power Off.

_ 3. Minimum Flare Airspeed. The
minimum flare airspeed is 50 KIAS. This
is the minimum airspeed that will allow
effective tradeoff of forward airspeed
for rotor RPM in the f£flare prior to
touchdown and efficient Energy
conversion to arrest the rate of
descent. A 25 rotor RPM increase can be
achieved from a flare at 30 KIAS.

S

|
|
i
l
i
/
/
/
/
/
/
f
f
/



“‘\‘\\\\\\\\\\;

-

Vy & & & 0 & 0 O 0 0 0 oL e 4

UNCONTROLLED COPY WHEN DOWNOADED OR PRINTED 3-4
This electronic document is not linked to a subscription for revision control or distribution. Refer to theTechnical 23 _AC_Uzz
Publications Status link under the Technical Support Page of the Enstrom Helicopter website for the current revision
level of the 480 Rotorcraft Flight Manual. 02701795
Rev 4
. ]
b. Profile Intercept. .
WARNING

Once the pilot has an understanding of
the basic autorotation profile he can
then determine what control inputs are
necessary to maneuver the helicopter to
intercept that profile following an
engine failure. For example, if the
airspeed is low, it will be necessazy to
lower the neose of the aircraft to
increase the airspeed to achieve at
least minimum flare airspeed. If the
girspeed is high it must be decreased to
at least the maximam glide airspeed. If
the height above the ground is high,
there iz obviously time to refine the
descent. If the height abowve the ground
is low, then other considerations govern
pilot actions such as where the aircraft
is relatiwve to the "knee" of the H-V
diagram. The point of this discussion is
to emphasize the necessity for the pilot
to know where the aircraft is operating
relative to the H-V D[iagram at all
times.

Tha Height-Velocity Diagram (presanted
in figure 4-15) is published to asaist
the pilot in defining the limiting
combinations of height and airspoad
below which it will be impossible to
manouver ths helicopter toc intercept the
autorotation profile prior to touchdown.
The most likely outcome for an engine
failure within the boundaries of the H-V
diagram is a ¢rash landing.

The procedures for prefile intercept
following an engine failure are
therefore governed by the height and
airspeed at the time of the engine
failure, and the rotor RPM loss as a
result of both normal pilot reactien
time and the control motions required to
mansuver the helicopter. The procedures
described in the following paragraphs of
this manuwal are guideliines for the
specific conditions presented and cannot
cover all possible flight conditicns. Im
an actual situation these procedures
must be modified by fthe pilot as
necessary to meet the demands of the
particular flight conditions and terrain
below the helicopter at the time of the
failure. Complete familiarity with the
rotor system and helicopter autoroctation
characteristics through practice will
ensure that the pilot will be able to
make the correct decisions when faced
with an actual engine failure.

FAA REV. APPROVAL DATE: February 1, 1995

It is essential that the pilot
understand that tha autorotation
characteristics experienced in practice
with the engine at idlie are NOT
identical to those that will be
sxperienced whan the engine actually
fails. In practice auntorotations, there
is both some residual angine net jet
thrust as well as rotor speed support by
the idling N2 turbine. In the final
pitch pull prior to touchdown, with the
engine at idle, there can be a
significant powar contribution by the
engine. Tha rate of descent will be
faster the rotor and glide th
managament more critical with the sngine

cut.
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3-10. Engine Failure in Cruise Flight.
a. Collective - Down. Regain and

maintain Butorotational RPM.

b. Autecrotaticnal Glide — Establish,
Use cellective to maintain RPM within
limits.

c. Flare and Land.

d. Fuel ¥alwe Handle - OFF. Prior to
landing if possible.
e. BATT Switch - GFF. If time

permits during the descent the FUEL
valve and the BATT switch should be
turned OFF and the "H/N" tachometer
switch turned to "BATT"™ prior to
touchdown to reduce the possibility of
fire.

Engine failure in cruise flight results
in the most familiar of the autorotation
entries resulting in either a straight-
in or turning autorctation descent and
landing. In the case of straight-in and
turning touchdown autorctations in
training, the pilot almost always
intercepts the profile in the glide
phase. Airspeed and rotor speed are then
adjusted to achieve the desired glide
characteristics to arrive at the desired
touchdown point with the rotor energy
managed to allow proper termination and
touchdown. Based on the height of the
gircraft above the terrain, terrain
avallable for landing, gross weight, and
density altitude, the rotocr RPM and
airspeed can he waried to achieve the
desired descent and glide
characteristics.

3-11. Engine Failure on or near the
Eeight Velocity Diagram '

a. High Hover Point.

(1} Collective — FULL Dowmn.

(2] Eelicopter Attitude - 24
degrees Nose Down Immediately Accelerate
immediately to minimum flare airspe=d
[50 KIAS).

{3} Flare and Land.

{4) Fuel Valve Handle - OFF

(53} BATT Switeh - OFF.

The high hover point cn the H-V Diagram
has been estazblished as that pcint
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where, following engine failure, the
pilot has Jjust encugh altitede to
execute a safe auteorotation. This is
best accomplished as fecllows:
immediately lower £he <ollective full
down, lower the nose cf the helicopter
to 20 degrees nose down attitude,
accelerate to 50 EKIAS and immediately
enter the flars to regain RPM and arrest
the rate of descent pricor to completing
the final pitch pull and touchdown. In
this autorotaticn the helicopter ends up
intercepting the auvtorotation profile in
the flare. Althomgh the entry to
antorotation from this conditicn is
geldom tavght, it is essential that the
pilot understand exactly what contrzel
inpots are necessary to saccessfully
maneuver the aircraft to intercept the
avtorotation profile. The first twe
actiens, following engine failure, must
cccur almest simultaneously; first, the
collective must be placed full down, to
presexve rotor RPM; Second, the cyclic
must he quickly displaced forward,
sufficiently to place the helicopter in
a 20 degree nose down attitude, to allow
it to accelerate to minimum flare
airspeed.

Becauwse the entry is unusual, and
possibly not familiar tc the pilot, the
maneuver deserves sCime additional
discussion. First, when the. cyclic is
displaced forward tce lower the nose of
the helicopter there will be some
additicnal incremental loss of rotor RPM
due to cyclic displacement,
(approximately 10 - 15 RPM more than
that already lost during the normal
pilst reaction time in lowering the
collective). The pilot should not be
alarmed by this, as long as it deces not
go below the minimum transient rotor
speed of 300 RPM. Such an additiomnzl
loss of REM is normel znd hes been taken
into account in dewveloping the 8-V
dizgram. Second, the 20 degree nose down
attitude is not arbitrary but instead
represents the opt imum compromise
between all of the factcrs invelwved. If
a steeper attitude is used the rotcr BEPM
loss will be greater, the reguired flare
airspeed has to be higher, and the
altitude loss reguired to achiewe that
tiigher airspeed will be  greater.
Additionally, the attitude changes at
the bottom of the maneuver become more
extrene with wvery little gain and much
more risk of striking the ground with
the tsil in the fizre. If the attitude
is more shallow than 20 degress nose
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down, then minimum flare airspeed will
not be achieved prior to ground contact
with the resultant that the pilot will
be unable to efficiently tradeoff
energy at bottom of the autorotation to
arrest the rate of descent.

b. Engine Failure Between the High
Hover Point and the Enee

1. Collective - FULL BowWn,

2. Helicopter Attitude - Nose Down

As Regquired Accelerate immediately to,
or maintain minimum flare airspeed (50

€.

3. Flare and Land,

4. Fuel valve Handle — OFF

5. BATT Switch - OFF

Autorotatiecn entry between the high
hover point on the H-¥V Diagram and the
"knee" will be a wvariation of the
technique used for the high hover
point. As always, the collective must
be lowered to full down immediately to
preserve rotor RPM, and the pitch
attitude adjusted as necessary to gain
or maintain the minimum flare airspeed.
At higher initial entry airspeeds there
will be less nose down pitch attitude
required to regain minimum flare
airspeed. Where the aircraft intercepts
the autorotation profile depends on how
much maneuvering and altitude loss is
required to achieve minimunm flare
airspeed. The intercept polint may be
anywhere from some point in the final
stages of the glide te the flare.

c. Engine Failure at Low Hover (in-
ground-effect)

1. Collective -Maintain.

2, Heading — Maintain.

3. Land. Time the pitch pull to
cushion the landing.

4. Fuel Valve Handle - OFF

5. BATT Switch - OFF

A hovering autorotation, in-ground-
effect, presents no unusual problems to
the pilet. In general the collective is
maintained in position after the engine
failure and the aircraft allowed to
settle to near ground contact before
the final collective pull is
accomplished. The cyclic should be used

28-AC-022
05727799
Rev 10

to maintain position over the ground
and the pedals to maintain zerec yaw
rate.

T¢ the aircraft, at the time of the
engine failure, is hovering at a height
abowe the maximum hover in-ground-
effect height at the bottom of the H-V
Diagram then the pilot will have to
consider partially or completely
lowering the collective to try te
preserve as much rotor RPM as possible
during the descent. He should then
rapidly pull all available collective
just prior to ground contact to try to
cushicon the landing. The oleo struts
and landing gear crosstubes should
abserbk most of the impact forces.
Depending on the aircraft height above
the ground at the time of the engine
failure, the pilot may elect to attempt
Some variation of the maneuver
nacessary for the high hover point to
try to minimize the impact with the
ground. There is no experience in this
area available to advise the pilot of
the correct actions to take. ’

HOTE
During practice “howver” autcrotation,
allow the N, to return to 64% and
stabilize before advancing the throttle
te the governed range. Keep torgue
below 30 PSI while advancing the
throttle to prevent compressor surges.

d. Engine Failure on Takeocff - Below

40 EKIAS

WOTE

The procedures discussed for engine
failure during takeoff and the
technique used to develop the H-¥
Diagram are based on using the
airspeed-over-altitude level
accelerating takeoff, where the
aircraft is accelerated to €5 FKIAS
initial climbout airspeed at a constant
skid Theight of 10 feet and the
alternate procedure of accelerating to
48 KIAS at 10 feet then an accelerating
climb to 65 KIAS at 60 feet.

1. Collective -Adjust. Lower as
necessary teo preserve rotor REM, full
down if possible.

2. Flare as Reguired and Land.

3. Fuel Valwe Handle - OFF

4. BATT Switch - OFF

.‘““““““‘ -
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If the engine failure occurs during the
initial takeoff run, the procedures
will essentially be those for the hover
in-ground-effect engine failure
described above. If the collective was
increased teo obtain power levels
greater than that for stabilized hover
for the takeoff, the pileot should at
least partially reduce the collective
piteh to preserve as much rotor REM as
possible prior te the landing. Below 30
KIAS no flare should be attempted as
the proximity of the ground will
increase the likelihood of a tail rotor
strike and there will be no benefit to
rotor speed. The aircraft attitude
should be adjusted to slightly nose up
to assist in slowing the forward speed
as the aircraft is cushioned ontc the
ground with the collective.

e. Engine Failure on Takecff - 40
EIAS to the Enee

. Collective —Full DoWIL.

Establish autorotaticn glide.

2. Flare and Land.

3. Fuel Yalwve Handle - OFF

4. BATT Switch - OFF

If the engine failure cccurs during the
final phase of the takeoff run, just
prier to or after rotation to begin
climb out, the pilot must immediately
transition to the flare for tocuchdown.
Collective must be immediately lowered
to full dewn, the cyclic used to adjust
the aircraft attitude from an
accelerating attitude to a decelerating
attitude, and the pedals adjusted teo
maintain the aircraft aligned with the
takeoff path. Depending on the altitude
of the aircraft at the engine failure,
the aircraft may  intercept the
autorotation profile at the flare or,
if pear the knee, in the final portion
of the glide. If takeoff power had been
applied at takeoff, and prior te the
engine failure, the pilot’'s corrective
actions must be more positive to arrest
rotor RPM decay and to arrest the rate
of descent prior to touchdown.

f. Engine Failure - High Speed Low
Altitude (10 feet and above)

1. Collective — Full Down,

2. Cyclic - Ahdjust. Achieve a 15
degree nose up decelerating attitude.

3. Land - level aircraft prior te

289-AC-022
05/27/59%9
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touchdown.

4, Fuel valwe - OFF

5. BATT Switch - OFF

If the engine fails at high speed and
low altitude above the ground the
corrective action will greatly depend
upon how much reom there is to safely
maneuver., In general, if there is at
least 10 feet of skid height, the pilot
can safely maintain a constant
decelerating attitude until just prior
to touchdown. Once again, the primary
goal is to intercept the autorctation
profile, and in this case it will be in
the flare. Caution must ke exercised
to awvoid striking the tail roter.

3-12. Engine 0il - Low Pressure/High
Temperature - Eng ©0il Press Caution
Light Illuminated

If engine oil pressure drops below the
cperating 1limit, or oil temperature
increases above the operating limit or
the FENG O0OIL PRESS caution light
illuminates, accomplish a powWer oOn
approach and landing immediately. If
these conditions exist owver terrain not
suitable for landing, flight may be
continued at reduced powWser to a
favorable landing area; however, under
these conditiens the pilot should
always be prepared for a complete
engine failure.

3-13. Engine Chip Caution Light

If the ENG CHIPF caution light
illuminates, accomplish a power on
approzch and landing immediately. If
these conditions exist over terrain not
suitable for landing, flight may be
continued at reduced power to a
favorable landing area; however, under
these conditions the pilot should
always be prepared for a complete
engine failure.

3-14. Engine Inlet Air Caution Light

If the ENG INLET AIR caution light
illuminates, pull the engine Scav-Air
contrel handle full on, reduce poWer
and accomplish a power on approach and
landing as scon as practicable. The
caution Jlight 4is activated by a
differential pressure switch that
measures the pressure drop across the
swirl tube particle separator system
into the lower plenum and indicates a
partial bleckage of the swirl tubes.
Once the aircraft has been landed and
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shut down, investigate and correct the
cause of the blockage prior to
continuing flight.

3-15. MAIN DRIVE SHAFT FAILURE

A failure of the main drive shaft will
be indicated by a sudden increase of
engine RPM and decrease of rotor RPM,
and activation of the LOW ROTOR RPM
warning light and audio. A transient
overspeed of N; and N, may occur but
will stabilize as fuel topping limits
are reached and the overspeed governor
assumes control of the engine. The
indications to the pilot will initially
be conflicting and confusing, therefore,
the initial reaction should be the same
as for an engine failure. Once
autorotation has been established, the
pilot will be able to sgort out the
nature of the failure. In the event of
driveshaft failure, proceed as follows:

1. Collective Pitch - Down. Establish
autorotational glide.

2. Throttle — Close.

3. Land. Accomplish autorotational

descent and landing.

4., Fuel Valve — OFF.

5. BATT Switch — OFF. If time permits
during the descent the FUEL valve and
the BATT switch should be turned OFF and
the "N2/NR" tachometer switch turned to
"BATT" prior to touchdown to reduce the
possibllity of fire.

3-16. ENGINE OVERSPEED

If an engine overspeed occurs, proceed
as follows:

1. Collective Pitch - 1Increase to
load the rotor and sustain engine RPM
below the maximum operating limit.

2, Throttle - Reduce until normal

operating RPM is attained.

3. Land - Perform a power on approach
and landlng by controlling the throttle
manually.

If RPM cannot be controlled manually,
proceed as outlined in the following
steps:

FAA REV. APPROVAL DATE: Aug 17/15
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4, Throttle - Closed when over a safe
landing area.

5. Collective Pitch - Down. Establish

autorotational glide.

6. Land.

7. Fuel Valve - OFF.

8. BATT Switch — OFF. If time permits
during the descent the FUEL valve and
the BATT switch should be turned OFF and
the "N,/Np" tachometer switch turned to
"BATT" prior to touchdown to reduce the
possibility of fire.

3-17. ENGINE UNDERSPEED

1. If an engine wunder speed isg
experienced, proceed as follows:

a. Check throttle - Full ON and GOV
INCR-DECR switch setting.

b. Lower Collective as required to
see if RPM will come back and be held.

2. If RPM does not come back, then do
the following:

a. Collective Pitch - Down.
Establish autorotational glide.

b. Throttle -~ Closed.

c. Land.

d. Fuel Valve - OFF.

e, BATT Switch - OFF, If time
permits during the descent the FUEL
valve and the BATT switch should bé

turned OFF and the "N,/Np" tachometer
switch switch turned to "BATT" prior to
touchdown to reduce the possibility of
fire.

3-18. ENGINE SURGES

If surges in engine RPM are experienced
proceed as follows:

1. GOV INCR/DECR Switch -
for maximum RPM.

Increase

2. Throttle - Reduce to 101% N,.

3. Land Immediately. Perform a power
on approach and landing without delay.
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If engine surges cannot be controlled in
steps 1 and 2 above, proceed as outlined
in the following steps:

4. Throttle — Closed when over a safe
landing area.

5. Collective Pitch - Down. Establish
autorotational glide.

6. Land.

7. Fuel Valve - OFF.

8. BATT Switch - OFF. If time permits
during the descent the FUEL valve and
the BATT switch should be turned OFF and
the "N,/Ng" tachometer switch turned to
"BATT" prior to touchdown to reduce the
possibility of fire.

3-19. ENGINE COMPRESSOR STALL
Engine compressor stall (surge) is

characterized by a sharp rumble or a
series of 1loud sharp reports, severe
engine vibration, and a rapid rise of
TOT, depending on the sgeverity of the
surge. Maneuvers requiring rapid or
-maximum power applications should be
avoided. Should the compressor stall
continue, the following steps should be
accomplished:

1. Power — Reduce.

2. Engine Anti-ice - OFF.

3. Heater - OFF,

4. Defog — OFF.

5. SCAV AIR - OFF unless in snow or
ice.

If the stall still persists:
6. Land - As soon as practicable.

7. After landing perform normal
shutdown.

FAA REV. APPROVAL DATE: Aug 17/15
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SECTICON III.

3-20. TAIL ROTOR MALFUNCTIONS

Because of the many different
malfunctions that can occur it is not
possible to provide a sclution for every
emergency. The success in coping with
the emergency depends on guick analysis
of the condition and selection of the
proper EMergency procedure. The
following is a discussion of some of the
eypes of malfunctions, prokabkle effects,
&nd corrective acticns.

a. Complete Loss Of Tail Rotor Thrust.
This is a situwation involving a break in
the drive system, such as a severed
dgrive shaft, sheared gears, or broken
flex packs, wherein the tail rotor stops
turning. This same type of sitwation camn
occur if the tail rotor controls fail
with the tall rotor in a zeroc pitch
condition, and no thrust deliversd by
the tail rotor. & failure of this type
in forward flight will result in the
ncse of the helicopter turning o the
right (left sideslip) and a left zroll of
the fuselage along the horizontal axis.
Execution of an autorctative appreach is
the only proper emergency procedure.

(1} In powered flight the degree of
sideslip and the degree of reoll may be
varied by changing airspeed and by
varying power (throttle or pitch}, but
neither can ke eliminated. Below an
airspeed of approximately 45 knots, the
sideslip may become uncontrollable, and
the aircraft may begin te revolve on its
vertical axis. If complete tail rotor
thrust is lost during howvering flight
execute a hevering autcrotaticon.

{2] In power off flight
{autcrotation), following the failure,
the sideslip and roll angle can be
almost completely eliminated by
maintaining an airspeed of 48 to 80
knots. Turns should be kept to 2 minimum
but when reguired all turns should be
made to the right if possible. When

airspeed is decreased through
approximately 20 to a0 knots,
streamlining effect will ke greatly

reduced and the sideslip may bkecome
uncontrollable. If the landing area is a
smooth hard surface, a run on landing
should be made with a touchdown airspeed

FAR REV. AFPROVAL CATE: July 6,2000
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between 15 and 25 knots. If the surface
is unprepared, start to decelerate frem
7% feet altitude so that forward ground
speed is a2t a minimum when the
helicopter reaches 10 to 20 feet.
Execute the touchdown with a rapid
collective pull just prior to tcuchdown.
Toeuchdewn in a lewel attitude with
minimum ground slide {zero if possible].
Upcn pitch application at touchdown the
fuselage will tend to turn in the sams
direction as the main roteor is turning
{left) due to an increazse of friction in
the transmissicn system. If the aircraft
touches down with =zero forward speed
then hcld the aircraft level and let it
land with rotation. If there is forward
speed, as the aircraft begins to turn cn
the surface in the slide follow the turn
with the ecyclic.

bB. Fixed Pitch Setting. This is a
malfunction involwing & loss of control
resulting in a fixed pitch setting. This
can be caused by such failures as a tail
roetor control cable becoming jammed or
by & control cable being severed.
Normally under these circumstances the
directicnal pitch setting that is in the
taili rotor at the time of the failure
will, to some degree, remain for the
rest of the flight. Whether the nose of
the aircraft yaws to the left or right
is dependent upon the amcunt of pedal
iwhich is related to power}! applied at
the time of the failure.

{17 If the tail rotor pitch becomes
fized during an approach or other
reduced power situation (right pedal
applied} the nose of the aircraft will
turn right when power is applied,
possibly toc an even greater extent than
would be exuperienced with complete loss
of tail roktor thrust, and the cowerall
sitvation may be even more hazardous.
The kest solution may not be to
autorotate. Whether a successful
autorogtation could be accomplished is
noct certain and is dependent upon the
amcunt of pitch applied at the time of
the failure. A shallow approach and
running landing may be more preferable.
The aircraft yaw angle can usually be
adequately controelled by manipulation of
the throttle just pricr to touchdown and
during the rollout. The pilot can easily

l
I
l
/
/
/
/
/
f
f
f
f
f
f

S



N

.

V & & 0 0 0 0 0 0 0 00 0P 4

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.

remenber which way the nose will respond
to the throttle movement by grasping the
twist grip with the index finger pointed
down. As the hand is rotated the index
finger will indicate the direction the
nose will turn, i1e rotation to reduce
throttle will cause the nose to turn
left and wice wversa. BAs the shallow
apprcach  is  commenced the throttle
should be reduced sufficiently teo gain
manual centrel of the engine and reduce
the rotor RPM to the low side of the
power on operating range. The apprcach
should be made to take advantage of the
full length of the runway. A&s the
aircraft crosses ower the landing
thresheld the airspeed shculd be slowly
reduced to arrive at an airspeed at or
above effective translational 1ift (ETL)
just =s the aircraft touches down. Just
pricr teo touchdown the throttle should
be rolled cff (reduced) sufficiently to
cause the nose of the aircraft to swing
left and slign with the runway. As the
aircraft touches down and rolls cut the
throttle can be manipulated toc contrel
dircraft heading: "on" to wvaw right,
"off" to wvaw l1eft. BAs the aircraft
slides to a halt, 1f it has any tendency
to turn, follow the turn with the
cyclic. Do net cross control or resist
the turn with the cyclic.

{(2) If the tail rotor becomes fixed
during a takecff or other increased
power situation (left pedal applied) the
nose of the aircraft will turn left when
power is reduced (as in leveling off
with cruise DOWEr) . Under these
circumstances an auktorctative landing
must mnot be attempited. It is usually
pessible te continue powered flight to
an airfield and to perform a powered
running landing. Depending upon the
power setiing at the time of the
failure, the sidesliip angle will
probably be almost completely eliminated
when power is applied for touchdown.
When the appreach is commenced, the
engine NZ2 RPM should be manually
decreased toc 100%. The sideslip angle
will increase as will the reguirement
for & considerable amount -of right
cyclic, howewer this will be corrected
when power is applied to terminate at
touchdown. Due to this sideslip onr the
approach, a higher than normal approach
gspeed may be beneficial. In this
instance powered landing may be the best
solution and it is unlikely that an
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autorotation can be accomplished at all.

{31 If the tail rotor hecomes fixed
during normazl cruise power setting, the
helicopter reaction should not be as
pronounced as in the previously
described situations and, at speeds from
40 teo 80 knots, the tail should
streamline with wery little sideslip or
fuselage rell angle. In this instance,
autcrotation may aggravate the situation

because a reduction of power (torque}
may then result in a right =sideslip
{left wyaw}. It must ke considered,

however, that an increase in power at
touch down will - result in a left
sideslip (right wyaw) if a powered
approach is used. The first thing the
pilot must deo in this situation is to
determine what power setting results in
balanced flight. That power [torgue)
setting then can be related to the power
required for initial hover. If the
cruise power for balanced flight is more
than that required for the initial howver
then the pileot will most likely be able
to return to & hover. If the power is
less than the initial hover power then
possibly a running landing may be the
best sclution with a wvery low touchdown
speed and throttle manipulation similar
to that descriked in the fixed right
pedal failure section of this chapter,

c. Complete Loss of Tail Rotor cor
Compcnents. The seriocusness of this
situation is dependent upon the amount
of weight lost. &Zny loss of this nature
will result in a forward center of
gravity shift. Immediate autcrotation
may ke the only solution of possible
value.

3-21. MAIR XMSN CHIF OR TAIL CHIF
CAUTICN LIGHT ILLUMINATIOH

If the MRIN XMSW CHIPF or the TALIL CHIP
caution lights illuminate accomplish a
power on approach and landing as socon as
practicable.

3-22. DRIVE EEARING HOT CAUTION LIGHT
ILLUMINATION

If the DRIVE BRG HOT caution light
illuminates accomplish & power con
approach and landing immediately. If
tiis condition occurs over terrain not
suitable for a landing, f£light may be
continued at reduced power
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favorable landing area; however, under
these conditions the pilot should be
prepared for a partial power loss or
drive system failure at any time.

3-23. MAIN XMSN HOT
ILLUMINATION

CAUTION LIGHT

a. If the MAIN XMSN HOT and the MAIN
XMSN CHIP caution lights are both on, or
the MAIN XMSN HOT caution 1light
illuminates without apparent cause, such
as prolonged hovering at high ambient
temperature, verify the temperature
indication by referring to the main
transmission temperature gauge. If the
high temperature indication appears to
be valid, perform a power on approach
and landing immediately.

b. If the MAIN XMSN HOT caution light
illuminates after prolonged hovering in
high ambient temperatures, proceed as
follows:

(1) Verify the indication by
referring to the main transmission
temperature gauge.

(2) If at a hover, proceed into
forward flight at 60 KIAS. The
temperature should stabilize and begin
decreasing within a few minutes.

(3) If, after 10 minutes of forward
flight, the temperature doesn't decrease
sufficiently to extinguish the caution
light (below 100°C), land immediately.

3-23.1. MAIN ROTOR GEARBOX PRESSURE
CAUTION LIGHT ILLUMINATION

NOTE

This paragraph (3-23.1) does not apply
to aircraft not equipped with the
filtration/cooling system on the main
rotor transmission.

a. If the MRGB PRESS caution light
illuminates, land as soon as practical.

(1) After landing and shutdown,
inspect the main rotor transmission
filtration/cooling system for oil leaks
and broken oil lines. Inspect the main
rotor transmission for proper oil level.

FAA REV. APPROVAL DATE: Aug 17/15

VY & & & & & F VY Yy Y Y 4

A 5 5 5 5 5 5SS S S SsSSSysSy

UNCONTROLLED COPY WHEN DOWNOADED OR PRINTED

3-12
28-AC-022
Jul 16/15
Rev. 19

(2) If no oil leaks or broken oil
lines are found and the main rotor
transmission has the proper oil 1level,
the fault is either a pump failure or a
pressure switch failure. Open the MRGB
PUMP circuit breaker and continue
operation of the aircraft to the final
destination.

(3) After arrival at the final
destination, repair the filtration/
cooling gystem before continuing

operation of the aircraft.

b. If the MRGB PRESS and the MAIN
XMSN HOT caution lights are illuminated,
verify the temperature indication by
referring to the main transmission
temperature gauge. If the high
temperature indication appears to be
valid, perform a power on approach and
landing immediately.

3-23.2, ROTOR RPM
ILLUMINATION

WARNING LIGHT

If the ROTOR RPM  warning light
illuminates, immediately lower the
collective to increase the RPM as I
required to return the RPM to the normal
operating range. The only exception to
this requirement is when the 1light
illuminates because the RPM is low |
during an autorotational flare
immediately prior to touchdown. After
lowering the collective, continue to
monitor the tachometer and control the
RPM by manipulating the collective.
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SECTION 1IV. FIRE

3-24. GEWMERAL.

The safety of the occupants of the
aircraft is the primary consideration
when a fire occcurs. ©On the ground it is
essential that the engine be shut down,
crew and passengers evacwated, and fire
fighting efforts be commenced with the
hand held extinguisher at the discretion
of the pilot. If time permits, a
"MAYDAY® radio <c¢all should be made
before the elecirical power is shut off
to expedite assistance from airfield
fire fighting equipment and personnel.
If the helicopter is airborne when a
fire occurs, the most important saingle
acticn that can be taken by the pilot is
to lapnd the helicopter immediately.

Some hand held fire extinguishers {ea.g.,
Balon) contain toxic fumes. Use thase
hand held fire axtingunishers only in
well ventilated areas because the toxic
fumes of the extinguishing agent may
cause injury.

3-25. ENGINE COMPARTMENT FIRE ~ FLIGHT

When the FIRE warning light illuminates

it is essential that the following
immediate action steps be taken,
altitude and time permitting:

1. Collective pitch - Down enter
avtorotatiocn,

2. Throttle - Idle

3. Fire Warning Light - Note. If FIRE

warning light extinguishes within 10-15
seconds, resume powered flight at a
reduced power level and land as soon as
practicable, as this is symptomatic of a
cracked combustor case.

If FIRE warning 1light is still
illuminated proceed as follows:

4. Throttle - close

5. Land Accemplish antorotating

descent and landing.

6. Fuel Valve - OFF

7. BATTery angd GEMerator switches -
OFF. If time permits during the descent

FAAR HEV. APPROVAL DATE: June 12, 19295

Yy & & N F F F O Oy &y Oy Oy Sy 4

the FUEL walve and the BATT switch
should be turned OFF and the "N,/R."
tachometer switch turned to "BATT" prior
to touchdown.

§. Clesar the helicopter of all
passengers and crew immediately and if

practical fight the fire with the hand
held cockpit fire extinguisher.

3-26. HOT START - EMERGENCY SHUTDOWH

The following procedure is applicable
during engine starting if flames are
emitted from the exhausts, TOT limits
are eXxceeded, or it becomes apparent
that TOT limits will be exceedad.

1. Throttle - Close The throttle must
be closed immediately.

Z. Btarter switch_- Continue to press
The starter switch must be held until

the TOT is in the normal cperating
range.

3. Fuel Valve — QFF,.

3-27. ENGINE FIBRE -~ GBOUMD
1. Throttie - Close

. Fuel ¥alwve - QFF
3. BATT Switch - OFF

4, Clear the helicopter of all

passengers and crew immediately. If
practical, fight the fire with the hand
held cock-pit fire extinguisher.

3-28. FUSELAGE FIRE ON THE GROUND

If fire is cbserved in any part of the
helicopter during ground operations
proceed as follows:

1. Throttle - {losed

2. Fuel Yalve- OFF

. BATT Switch - OFF
4. EClear the helicopter of all

passengers and crew immediately and if
practical fight fire with cockpit fire
extinguisher.

3-29. FUSELAGE FIRE - FLIGHT

If fire is observed in any part of the
helicopter in flight, proceed as
follows:
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1. Land Immediately. Perform a power-

on approach and landing without delay.

2. Throttle -~ Close as soon as the

helicopter is on the ground.

3. Fuel Valve - OFF

4. BATT Switch - OFF

5. Clear the helicopter of all
passengers and crew immediately and if

practical fight fire with cockpit fire
extinguisher.

3-30. FLECTRICAL FIFE - FLIGHT

In the event of electrical fire or
suspected electrical fire in flight,
incinding avionics, battery, and other
electrical components, proceed as
follows:

1. GEMerator Switch - OFF

2. BATT Switch - QFF

3. HZ/MB Switch ~ BATT BUS

4. Land Immediately. Perform a power

on approach and landing without delay.

5. Engine Shutdown After landing

complete as follows:
a. Throttle - Closed

b. Fouel Valve -~ OFF

¢. Clear the helicopter of passengers

and crew immediately.

3-31. ELECTRICAL FIRE - FLIGHT (WHEN
LAMDING CAMNOT BE MADE IMMEDIATELY)

In the event a landing cannct be made
immediately and flight mast be
continued, the defective circoits may be
identified and isclated as follows:

1. Complete steps 1 thru 3 of
paragraph 3-30 above.

2. Circuit breakers - Gut
As each of the following steps is

accomplished, check for indications of
the scurce of the fire.

FAA REV. APPROVAL DATE: June 12, 1995
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3. GEMerator Switch - GEH
4. BATT Switch - BATT

5. Circuit Breakers - In one at a time
in the priority reguired. Monitor the
ammeter. When the malfunctioning circuit
is identified, pull the applicable
circuit breaker ocut and leave it out for
the duraticen of the flight. A
malfunctioning circuit can be identified
by recurrence of the smoke or fire, and
possibly a sharp increase in the
electrical load as the circuit breaker
of the malfunctioning circuit is pushed
in.

3-32. BLECTRICAL FIRE - GROUHD
In the event of electrical fire or
suspected electrical fire during ground

operations proceed as follows:

1. Throttle - Close

2. Fuel Valve - OFF

3. BATTervy Switch — COFF

4. Clear the helicopter of passengers
and crew immediately.

3-33. SMOKE AND FUME ELIMIHATICN

Smoke andfor toxic fumes entering the
cockpit and cabin can be exhausted as
follows:

1. Vents - Open

2. Defog, Heater, and Fresh Air Valves
- ON

WOTE
If smoke is coming from the defog,
haeatar, or fresh air system, turn them
off.

CAUTION

Do not jettison doors.

3.34. RESERVED
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SECTION V. FUEL SYSTEM ’

3-35. FUEL FILTER CAUTION LIGHT 3-36. FURL LOW  CAUTION  LIGHT
ILLOMINATICON ILLOMINATION

If the FUEL FILTER <caution light Wher the FUEL "LOW cauticn light
illuminates, perform a power on approach iliuminates, fthere are approximately
and land as soon as practicable. five gallons of fuel remaining. At

nermal power settings this will last
approximately ten minutes. Note the
time when the light illuminates and plan
a2 landing prior to fuel exhanstion.
Avoid excessive maneuvering which might
cause fuel to slosh and unport the fuel
tank cutlet.
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3-37 LEAD ACID BATTERY

1. ™Shorting” malfunction of the

lead-acid battery will <cause Thigh
amperage readings. If excessively high
amperage is noted with no apparent

cause:

a. MAIN GEN Switch — Off.

2. Then, if the electrical equipment
stops operating and/or the voltmeter
indicates very low voltage (e.g. below
20 volts):

a. BATT Switch - Off.

b. AVIONICS Switch - Off.

¢. MAIN GEN Switch - On. Monitor
ammeter.
3. Then, if the electrical systems

operate normally and the amperage 1is
appropriate:

a. AVIONICS Switch - On.

b. LAND - as soon as practicable.
Make an entry in the aircraft log book.

3-37.1 NICAD BATTERY

1. BATTERY TEMP caution light
illuminated:
a. Battery Switch - OFF and leave

OFF even if the BATTERY TEMP light goes
out.

b. LAND - As soon as practicable and
have maintenance personnel investigate
the cause. Make an entry in the aircraft
log book.

2. BATTERY HOT
illuminated:

warning light

a. Battery Switch - OFF.

b. LAND - Immediately. Make an entry
in the aircraft log book.
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3-38. GENERATOR MALFUNCTION - Zero
Output

A wmalfunction of the generator will be
indicated by a zero indication on the
ammeter and a DC GEN caution 1light
illuminating. The voltmeter will
indicate battery voltage. An attempt may
be made to put the generator back on
line by accomplishing the following:

1. GEN FIELD circuit breaker - IN.
2. GEN Switch - OFF then GEN.

3. If the main generator does not
come back on line or if it goes off the
line again, GEN Switch OFF. Turn off all
unnecessary electrical equipment and
land as soon as practicable.

3-38.1. MAIN BUS FAILURE

In the event of a complete main
electrical bus failure, the "N,/NRp"
tachometer indications can be restored
by switching the "N,/Ny" switch from
"Main" to "BATT". All other systems and
indicators which are absolutely
necessary for flight in visual
meteorological conditions will continue
to function without electrical power.
Most of the other aircraft systems,
however, such as warning, navigation,
and communication systems will Dbe
inoperative. Land as soon as
practicable.

'

:
/
/

y
f
’
/
’
f
’
f
;
;

N,



4

LA N A A N\ N\

V & & & 0 0 0 0 0o o ey 4

UNCONTROLLED COPY WHEN DOWNOADED OR PRINTED 3-17
This electronic document is not linked to a subscription for revision control or distribution. Refer to theTechnical 23 —PLC—{]EE
Publications Status link under the Technical Support Page of the Enstrom Helicopter website for the current revision
level of the 480 Rotorcraft Flight Manual. nﬂ.l"rlz.ul'rgﬁ
Rev &
SECTION VII. DITCHING

The following information is presentad
to provide the pilot with the best
information possible in the event that a
forced landing msust ba made in the
water. This helicopter is not certified
for ditching without floate and this
section should not be construed as
implying such certification.

3-39. GEMERAL.

a. Ditching with Power. 1If ditching
is unavoeidable withowut other recoorse,
proceed as follows:

1. Descend to low hovering altitude
over water.

2. Unlatch both doors.

3. Exitf passengers.

4. Hover clear of passengers.

5. Turn off battery and generator.

6. Close throttle and complete

hovering avtorotation.

7. As collective reaches full up
position and helicopter settles into
water, apply full! right lateral cyclic.

8. Exit helicopter when rotox stops.

A =

Clear helicopter as quickly as possible.

FAA REV. APPROVAL DATE: August 12, 1%9%6

b. Ditching without Power. If engine
failure occurs over water, accomplish
engine failure emergency procedure and
proceed as follows:

1. Unlatch doors.
normal

2. Land. Conplete
autorctaticnal landing in water.

3. As collective reaches full up
position and helicopter settles in
water, apply full lateral cyclic in
direction helicopter tends to roll.

4. Pilot and passengers exit
helicopter when main rotor stops.

% R

Clear halicopter as guickly as possible.
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SECTION VIII.

3-40. LAMIFLEX BEARING FAILURES

NOTE

This paragraph (3-40) does not apply to
aircraft equipped with tension-torsion
strap (T-T Strap) main rotor blade
retention assemblies.

A lamiflex bearing failure will cause a
rough ride. Initially, this may be only
a minor distraction, but in some cases,
it can progress gquickly to the point
where the bearing physically comes
apart. In this case, control of one
blade will be stiff, the main rotor will
be severely out of balance, and aircraft
control may be in  jeopardy. The
following are indications of a lamiflex
bearing failure as it progresses.

1. A sgignificant worsening of the
ride quality from one flight to the next
or from one day to the next for no
apparent reason.

2. The aircraft cannot be trimmed at
a hover or runs out of trim at maximum
forward £flight speed when previously
there was no problem.

3. The collective suddenly ratchets
when moved up and down when previously
it had been smooth or the collective
suddenly feels heavy

4. The cyclic suddenly wobbles or
moves in a circular motion when
previously it had been smooth.

5. The cyclic suddenly starts
"chucking," (moving sharply in a left
rear to right forward direction in about
a 3/4" amplitude with a very crisp
motion) especially at high power or high

airgpeed.
WARNING

This last indication where the cyclic
starts sharply moving may be followed
within a few minutes by a total failure
of the bearing.
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FLIGHT CONTROL MALFUNCTIONS

Emergency Procedures -
Lamiflex Bearing Failure

Impending

The following are the procedures to be
used in dealing with lamiflex failures.
Refer to the preceding paragraph for the
description of the failure symptoms.

1. Moderate - Slight
ride or not able to trim:

worsening in

a. LAND - As soon as practicable.
Have all three bearings inspected before
the next flight.

2. Serious - Ride continues to get
worse or the cyclic or collective start
showing symptoms:

a. LAND - TImmediately. Have all
three bearings inspected before further
flight.

Emergency Procedures - Total Lamiflex
Bearing Failure

The following are the procedures to be
used in dealing with total 1lamiflex
bearing failure.

1. Maintain control of the aircraft.

2. Collective - Lower slowly.
Commence an 800-900 ft/min descent.

WARNING

Do NOT autorotate. Aircraft control at
the termination of an autorotation may
be questionable with a totally failed
lamiflex.

3. Airspeed - Reduce to 50-60 MPH.

4. Rotor RPM - Reduce to minimum

power on RPM.

5. Maneuvering — Minimize.

6. Land - Perform a running landing.
Touch down at or above Effective
Translational Lift (ETL), approximately
20 knots if terrain permits.
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WARNING

It may not be possible to control the
aircraft in a hover.

7. Shutdown — Complete.

3-41. CYCLIC CONTROL VIBRATION ABSORBER
BEAM FAILURE

NOTE

This paragraph (3-41) does not apply to
aircraft not equipped with cyclic
control vibration absorber assemblies.

Failure of a cyclic control wvibration
absorber beam will result in a sudden
increase in the 3/Rev vibration level
felt in the cyclic control stick. In the
event of a sudden increase of 3/Rev
vibration in the cyclic controls, land
as soon as practicable, shutdown the
aircraft, and inspect the vibration
absorber beams. Before continuation of
flight, the failed portion of the beam
and lanyard shall be removed from the
aircraft. Continued operation of the
aircraft after beam failure is approved;
however, the cyclic control vibration
levels will be significantly higher and
the wvibration absorber assembly should
be repaired as soon as possible.

3-42. CYCLIC TRIM FAILURE

Failure of the cyclic trim control
system will result in either inoperative
trim or a trim runaway in one of the
four primary directions (forward, aft,
left or right). If the trim circuit
breaker trips, it should be left out for
the remainder of the flight. Depending
upon the failure mode and the £flight
condition at the time of failure, the
cyclic forces may be relatively light or
they may be excessive. The pilot should
evaluate the situation and determine if
a precautionary landing is indicated or
if the flight should be completed as
planned. The pilot should be aware that
the cyclic forces will change between
cruise flight and approach and landing.

If the trim stops operating when the

switch 1is engaged, the trim does not
stop when the switch is released, or if
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the circuit breaker trips, the operator
should:

1. Immediately stop wusing the trim
and pull the TRIM circuit breaker to
deactivate the circuit. Leave the
circuit breaker out for the remainder of
the flight.

2. If the pilot determines the flight
can be continued safely, without use of
the trim, flight may be continued to the
next destination.

3. If the pilot has any safety
concerns, a landing should be made as
goon as practical.

a. If there is a significant
reduction in the Ilongitudinal control,
the pilot should plan a landing at a
shallow approach to an area where a run-
on landing can be made.

b. If there is a significant
reduction in the lateral cyclic control,
it may be difficult or impossible to
make turns to the right.

(1) The pilot should plan a landing
to an area where there is ample room to
maneuver. The aircraft will f£fly in a
left crab, and maintaining a straight
course may be difficult.

(2) Perform an approach to a Ilow
hover; forward speed can be stopped, but
there may be some sideward drift.

(3) Once forward speed is reduced in
a low hover, the pilot can roll off the
throttle and align the aircraft with the
direction of motion wusing the pedals
prior to touching down.

(4) If the pilot is having
difficulty maintaining the approach
course, the pilot should consider making
a 360° turn to the left to line up on
the final approach again.

(5) Directional control is easier to
maintain at airspeeds above 60 knots,
but the pilot must plan to vreduce
forward speed prior to touchdown.

4. Ground the aircraft at the end
of the flight. The aircraft should be
grounded until the problem is resolved
by a maintenance technician.
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CHAPTER 4

PERFORMANCE DATA

SECTION I.

4-1. Purpose The purpose of this
chapter is to provide the best available
data for the 480 helicocpter. Regular use
of this information will enable you to
obtain maximum safe wutilization from
your aircraft. Although maximem
performance is not alwayes reguired,
regular use of this chapter is
recommended for the following reasone:

a. Enowledge of the aircraftt
performance margina will allow you to
make better decisions when unexpected
conditions or alternate misgsionas are
encountered.

b. Situations reguiring maximum
performance will be readily recognized.

c. Familiarity with the data will
allow performance tc be computed more
gasily and rapidly.

d. Experience will be gained in
accurately estimating the effects of
wariables for which data are not
presented.

HOTE
The information provided in this chapter
is primarily intended for flight
planning and is wost useful when
planaing operations im unfamiliar areas
or at extreme conditions.

4=2. Genaeral The data presented covers
the maximum range of conditions and
performance that can reasonably be
expected. In each area of performance,
the effects of aititude, temperature,
grosa weight, and other parameters
relating t£c that phase of flight are
pregented. In addition to the presented
data, your judgement and experience will
be necessary +to accurately obtain
performance under a given set of
circumatances. The conditions for the
data are listed under the title of each
chart. The effects of different
conditions are diecussed in the text
accampanying each phase cf performance.
Where practical, data are presented at
congervative conditicns. However, HNO
GENERAL CONSERVATISM BEAS BEEN APPLIED,
All perfocrmance data presented are
within the applicable limits of the
aireraft.

4=-3, Limits Applicable limits are

FAA REV. APPROVAL DATE: February 1, 1935

INTRODUCTION

shown on the chartes as darker lines.
Performance generally detericrates
rapidly beyond Llimita. If limite are
exceeded, minimize the amount and time.
Enter the maximum value and time above
limits in the aircraft log bock ap
proper maintenance action can be taken.

4-4. Use of Charts The first page of
each pection describes the chart(s) and
explaina the useage. The primary use of
each chart is given in an example and a
line with arrcws is provided to help you
follow the route through the chart. The
uge of a straight edge {ruler, etc.} and
a hard fine point pencil is recommended
te avoid cumulative errore. Other uses
of sach chart are explained in the text
accompanying each set of performance
charts.

4-5. Specific Conditions The data are
presented only for specific conditions
ligted under theé title for each chart.
Variables fer which data are not
presented, but which may effect that
phase of performance, are discussed in
the text. Where data are availabla or
reascnable estimates can be made, the
amount that each wvariable effecta the
performance will be giwven.

4-56. General Conditioms In addition to
the specific conditione, the following
general conditions are applicable to the
performance datad

a. Rigging. BRll alrframe and engine
controls are agsumed to be rigged within
allowable tolerances.

b. Pilot Technique. Normal pileot
technique is assumed. Control movements
should be smooth and continucus.

€. Aircraft Variation. WVariations in
performance between individual aircraft
are known to exist, however, they are
considered to be small and cannot be
individually accounted for.

d. Instrument WVariaticn. The data
shown in the performance charts do not
acctount for inetrument inaccuracies or
malfunctions. The data presumes that all
instrumente, indicators, and traneducers
are maintained in ©proper werking
condition and are properly maintained in
calibration.
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Regular use of this chapter will allow
you to moniter instrumenta and other
alrcraft systems for wmwalfunction by
comparing actual per formance
planned performance. Knowledge will also

FrA REV. APPROVAL DATE:

Rugust 12,

with
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be gained concerning the effecte of
variables for which data are not
provided, thereby increasing the
accuracy of the performance predictions.

4.8. Reserved
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SECTION II. PERFORMANCE PLAMMNIMNG

4-9. Purpose This section contains a
performance planning card, a temperature
conversion chart, and information needed
for use of the performance planning
card.

4-10. Pexformance Planning Card The
performance planning card is presented
in figure 4-1 and is provided tco assist
you in recerding data applicable to the
flight. This card may be reproduced as
necessary.

4-11. Performance Planning Seguence
The focllowing sequence is provided to
aid in preparing the performance
planning card.

a. Obtain departure point pressure
altitude by setting 29.92 in hg (1013
mb) at the altimeter barometric pressure
scale and reading pressvre altitude from
outer scale pointers. Record the value
in the space provided in the "Departure’
section. Estimate pressure altitudes
for climb, cruise, and arrival by adding
the altitude increase above departure
elevation, (if destination is below
departure elevation, subtract difference
in elevation). Record pressure altitudes
in space provided in the climb, cruise,
and arrival sections.

b. Ouiside Air Temperatures. OCbtain
the local cutside air temperature and
record it in the space provided in the
departure section. Estimate the 0AT for
the climb, cruise, and arrival by using
the temperatures from the winds aloft
and destination forecasts or by
subtracting 2 degrees C for each 1000
feet altitude increase above the
departure point, {if the destination is
below the departure point, add 2 degrees
C for each 1000 feet difference in
elevation). Record the temperatures in
the spaces provided in the climb,
cruise, and arrival section.

ROTE
Sae figure 4-2 for temparatura
conversion from degrees F to C or wvice
varsa and figure 4-3 - DPemsity Altitude
Chart.

FAA REV. APPROVAL DATE: June 12, 1935

c. Departure.

{1). Calculate and record the
departure gross weight and CG. Refer to
Chapter & and cross reference maximum
allowable takeoff/landing gross wt. BSee
figure 4-7.

{2}. Determine and record torgue
available. See figure 4-6.

(3). Determine the torgque required
to hover IGE. See Figure 4-9.

{4). Petexrmine if takeoff to hover
can be made by comparing the torgue
regquired for desired skid height with
maximum torgue available. For takecoff,
torgue awvailable mmst be greater than
the torgue reguired.

{5). Determine and record cobstacle
height.

(6). Determine and record distance
over 50 foot obstacle. (Figure 4-8)

d. Climb.

{1}. Determine and record speed for
maximam rate of climbk, CAS, reference
figure 4-13, convert to TAS for density
altitude. Determine torgus required to
cruise at this airspeed, reference
figure 4-11.1 through 4-11.3.

Virtually all flight computers contain a
ChAS to TAS conversion function. In the
abasnce of such a computer, CAS can be
converted to TAS by dividing CAS the
square root of the density ratio, Vo, as
listed in Figure 4-3. TAB can be
jonvartad to CAS by multiplying TAS by
3.

(2. Record maximm torque
available and maximam fuel Flow.
Reference figure 4-6. (Maximom fuel
flow can be determined from Figures
4-11.1 through 4-11.3 as follows: Enter
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PERFORMANCE PLANNING
DEPARTURE
PRESS. ALT FT QAT s GW LB
MAX TORQUE AVAILABLE P8I oG IN
TORQUE REQUIRED TC HOVER BSI HOVER HEIGHT FT
OBSTACLE CLEARANCE
OESTACLE HEIGHT FT DISTANCE FT
CLIHMBOUT IAS ENOTS
CLIMB
PRESS. ALT FT QAT “C GH LB
MAX RfC IAS EROTS MARYX TORQUE AVAILABLE PSIG

LEVEL FLIGHT TORQUE AT R/C IAS PSI

CHANGE IN TORQUE FOR CLIME PSI (MAX TORQUE AVAIL - LEVEL FLT TORQUE])

RATE OF CLIMB FT/MIN FUEL FLOW LB/HR
ESTIMATED TIME TO CLIMB

CRUISE
PRESS. ALT FT OAT oz GW LB
CRUISE SPEED. TAS ENOTS CRUISE SPEED. IAS KNOTs
{CRUISE SPEED MUST NOT EXCEED V)
CRUISE TORQUE PSI CRUISE FUEL FLOW LB/HR
ESTIMATED TIME ENROUTE

AFRIVAL
PRESS. ALT FT OAT o GW LE
MAX TORQUE AVAILABLE PSI HOVER HEIGHT FT
TORQUE REQUIRED TO EOVER PSI APPRCACH SPEED IAS ENOTS

FIGURE 4-1. PERFORMANCE PLANNING CARD

FAA REV. APPROVAL DATE: February 1, 1995
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EXAMPLE
WANTED

TEMPERATURE I DEGREES CELSIIS

KNOWN
TEMPERATURE -+32 F,

METHOD

EMTER TEMPERATURE HERE

MOVE RIGHT TC CLAGONAL LINE
MOVE DOWN TO DEGREES CELSIUS SCALE

REAL} TEMPERATURE 0 C.

REVERSE THIS PROCEDURE T COMYERT FROM CELSIUS TO FAHREMHEIT

level of the 480 Rotorcraft Flight Manual.
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DENSITY ALTITUDE CHART
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the ™Calibrated Torque w3 Airspeed”
curve at the maximam torgue and
determine the corresponding airspeed.
Then read the fuel fliow at this airspeed
from the "Airspeed vs Fuel Flow™ curve.)

{3}. Subtract level flight torque
required from maximum torque available
t¢ obtain excess torque for climb.
Record this wvalue.

(4). Determine rate of climb from
figure 4-14,

e. Cruise

{1). Select and record cruise speed
{TRS).

HOTE
Cruise spead must not excead V, for the
cruise altitnde and temperature and the
take-off groas waight and center of
gravity. 8See Chapter 1.

(2). Calculate and record gross
weight at beginning of cruise segment or
average weight during cruise segment.

{3}. From Figures 4-11.1 through
4-11.3 determine and record cruise
torgque and cruise fuel flow.

f. Arrival

{}}. Calculate and record gross
weight and maximum allowable gross wt.
See figure 4-7.

TYPE OF OPERATION

28-ac-022
06/12/95
Fev S

(2). Select and record approach
speed ([TAS}.

{3}. Using the method described for
departure in steps c (2}, (3), and (4)
above, determine whether & hovering
approach to landing can be accomplished.
Torgue available for landing must exceed
torque reguired. See figure 4-9.

HOTE

Performance information obtained may
make it necessary to alter the gross
weight, airspeed, altituda, or other
variables in order to safely operate the
aircraft. If any of these variables are
changed on one chart, corresponding
changes will be necassary on all other
charts where that information is used.

4-12. Effect of Engine Anti-Ice on
Powar Available Engine anti-ice results
in higher TOT, Nl speed and fuel flow to
achieve the same torgue setting.
Because the engine is derated, normally
torque will ke the limiting
consideration. However, in some
conditions, TOT oxr Nl may approach
operational 1limits thus limiting the
power available. Table 4-1 lists the
approximate effect of engine anti-ice on
engine performance. This tabkle ia based
on sea tevel standard day conditicns.

APPROX. EFFECT CN PERFORMANCE

(8 power levels above 78.5% N1)

Constant TOT (810}
(Takecff power)

37 SHP decrease, 1.B2% H1 decrease

Constant M1 of 101%

13 SEP decrease, 3B deg C TOT increase

Constant SHP and constant
coliective

0.8B8% N1 increase, 536 deg C TOT increase
and up to 20% increase in fuel
consumption

TABLE 4-1. EFFECT OF ENGINE ANTI-ICE ON POWER AVAILABLE

FRA REV. APPROVAL DATE: June 12, 1995
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SECTION III. AIRSPEED CALIBRATION

4-13. Description Airspeed
calibration charts are provided for two
different pitot tube locations. Fig 4-4
presents the airspeed correction for the
standard "chin mounted" pitot tube. Fig
4-5 presents the airspeed correctiocn for
the optional "nose mounted™ pitot tube.
The airspeed calibration charts show the
correction to be added to the indicated
cockpit airspeed to obtain calibraticon
airspeed. The charts show corrected
curves for descent/autorotation, level
flight and climb.

4-14. Use of the Charts The primary
use of the charts is indicated by the
examples. In general it is not essential
to know the correction to the indicated
airspeed unless the pilet desires to
achieve very precise performance from
the helicepter. The corrections are
sufficiently small that one or twoe knot
variation between the indicated airspeed
and the actual calibrated airspeed will
have an Iinsignificant effect on the
aircraft performance. To determine the
correction to be added, the pilot mmst
know the airspeed of interest and the
maneuver to be flown. By entering the
chart from the bottom, at the airspeed,
and moving vertically up to the curve

for the intended maneuwver, then left to
the scale on the left side of the chart,
the correction to be added to the
cockpit indicated airspeed <can be
obtained.

4-15. Altarnate Static Source. The
aircraft may be provided with an
optional alternate static source which
allows the pilot fto wse the interior of
the cabin as a static reference. Due to
inherent inaccuracies, this system
should only be used when necessary, for
example if icing conditions are
encountered and cannot be aveided. With
the cabin windows closed, the airspeed
indicator will read approximately 5
knots high at slow airspeeds (40 KIAS)
and 10 knots high at high airspeeds (115
KIAS). The altimeter error will range
from almost zerc at low airspeeds to 100
feet high at high airspeeds. (See Table
4-2.) With the windows open, the errors
range from approximately £ knots high
and 50 feet high at low airspeeds to 15
kncts high and 150 feet high at high
airspeeds. Heater and defroster
operation does not affect these errors.
Except as specifically menticned, all
data im this manual is kased on the
standard static system.

ALTERNATE STATIC SCURCE
ALTIMETER COBRECTION

INDICATED
AIXRSFEED

ADD TO BALTIMETER READING

(EMOTS) WINDOWS CLOSED WINDCHS OPEN

[FEET]

[FEET])

40

50

&0

)

80

90

TABLE 4-2. ALTERNATE STATIC SOURCE CORRECTION

FAA REV. APPROVAL DATE: February 1, 1925
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BECTION IV.

4=-16. Description The torque availakle
chart ahows the effects of altitude and
temperature on engine power available.

4-17. Chart Uses Figure 4-6 shows the
maximum torque available as limited by
either the tranemission or the engine.
The primary use of the chart is to
provide the pilot information on the
maximum power available either as a
function of the heliccpter limits or the
flight conditicns. Since both pressure
altitude and outside air temperature
effect engine power it is necessary that
the pilet enter the chart with both
values. By entering the chart at the
left side at the known pressure altitude
and moving right to the known OART, then
straight down to the bottom, available
torgque is obtained.

A S
CAUTION

]
The engine power output can excaed the
transmission structural limit (&7 PSI)
under certain conditions. Where the
torgue cbtained from this chart is less
than the transmission limit, the engine

FAA REV. APPROVAL DATE: February 1, 1995

2B-AC-022
02701795
Rev 4

TORQUE AVAILABLE

TOT will be at the 810 dagress C (14%0°
F) limit at the torgque obtained. It is
the responsibility of the pilot to
monitor and observe both ths torque
(transmission) and TOT {enginea)} limits
during all operaticns where maximum
power is reguired.

4-18. Conditions Tha maximum torgque
available chart is based upon engine
epeed of 103% N2 and main rotor speed of
364 PPM with Jet A fuel. The use of
aviation gasoline will not influence
engine power. Fuel grades Jet A, A-~Il,
JP-4 and JP-5 will all yield the same
nautical miles per pound of fuel. The
heavier density of the JP-~5 and Jet A
type fuels will only result in increased
fuel weight per gallon. Because JP-4,
JP-5, and Jet A have the same energy
value per pound, JP-5 and Jet R fuel
will increase rangs by approximately 2-4
percent per gallon of fuel over JP-4.
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SECTICON V. HOVER

4-19. Description

The Hover Performance chart (Figure 4-
9)shows weight limits, hover ceiling,
and the torgque required to hover at
various pressure zltitudes, ambient
temperatures (0AT}, gross weights, and
skid heights.

4-20. Chart Uses

The primary wuse of this chart is
illustrated by the example on the chart.
It is necessary to use both the hover
chart and the maximuem torgue available
chart to determine the power margin for
the intended operation. In general, to
determine the hover ceiling or <the
torque required to hover it is necessary
to know the pressure altitude, OAT,
gross weight, and the desired skid
height.

FAA REV. APPRGVAL DATE: August 25, 2004

4-21. Conditiocns

The Hower Performance chart is based
upen engine speed of 103% W2 and main
rotor speed of 364 RPM, grade Jet &
fuel, and a limiting engine TOT of 737
degrees C {1360 F}, the engine maximum
continuous TOT limit.

HOTE

The difference between the torque
required to hover at the desired
skid height, as determinsd from
this chart, and the transmission
structural limit (67 PSI), or the
maximum torque available as
determined from figure 4-6, will
be the power reserve available for
the intended flight operation.
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SECTION ¥I. POWER ASSURANCE

4-22., Description The power assurance
chart, Figure 4-10 provides the pilot a
method for assuring that the installed
engine will provide the necessary power
required to achieve the performance
presented in this manual.

4-23. Chart Use The primary use of
this chart is illustrated by an example
on the chart. The main consideration for
the pilot is to ensure that the
installed engine will deliver the power
necessary for the helicopter to achieve
the calculated performance. The engine
power assurance chart provides a means
for the pilot to double check the
installed engine power prior to takeoff.
This chart is intended to be used in the
helicopter and, although the calculated
hover torque, altitude, and OAT can be
used during pre-flight mission planning
to determine the expected TOT at a
hover, the chart should be used to plot
the actual data takenm at a hover just
prior to takeoff as the best means to
determine that the calculated
performance can be achieved. The pilot
gshould come to a stabilized hover,
record _the pressure altitude, ORT,
torque and TOT,; then land and plot the
actual data on this power assurance
chart. If the actual TOT is less than or
equal to the TOT determined from this
chart then the helicopter can be
gxpected to achieve the pre-flight
calculated performance for the mission.

FARR REV. APPROVAL DATE: June 12, 1995

If the actual TOY is above the TOT
determined from the chart, the pilot
should use his or her best judgement in
deciding whether or not to continue the
flight. The discrepancy could be a
result of gradual engine deterioration,
a dirty compressor, . improperly rigged
bleed air systems, FOD, or inaccuracies
in the engine instruments. The most
common solutions include inspecting the
bleed air rigging and conducting a
compressor  wash or rinse. The
discrepancy should be brought to the
attention of maintenance personnel.

4-24. Conditions The conditions for
this chart are 103% N; engine RPM and 364
rotor RPM at a stable hover. The skid
height and wind conditicons may have a
8light effect, but since this is just~a
check of torgue wversus TOT at the
ambient conditions present at takeofi
the effect should be minimal.

HOTE
Because turkine engines do not
completely stabilize for a few minutes
after power is set, if the initial TOT
at a hover fails to meet the power
assurance chart criteria, it may be
necessary to repeat the test by hovering
for at least two minutes before retaking
the data to confirm the engine

performance.

28~-AC-022
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SBECTION VII. CRUISE

4-25., Description The cruise charts
{Figure 4-11.1 through 4-11.3}) show the
torque pressure and fuel flow required
for lewvel filight at the various pressure
altitudes, airspeeds, and gross weights.

4-26. Chart Usa The first step for
chart use is to select the proper chart,
based wupon the pressure altitude.
MNormally, sufficient accuracy can be
obtained by selecting the chart nearest
to the pianned cruising altitude, or the
next higher altitude, If greater
accuracy 1is required, interpclation
bketvween altitudes will be required. You
may enter the charts on any side, TAS,
Torgue pressure, or fuel flow, and then
move wvertically or herizontally to the
gross  weight, then o the other
parameters. Maximum performance
conditions are determined by entering
the chart where the maximum range or
maximum endurance and rate of climb
lines intersect the appropriate gross
weight; then read airspeed, fuel flow,
and torgque pressure. For conservatism,
usge the gross weight at the beginning of
the flight. The following parameters
contained in each chart are further
explained as follows:

2. Airspeed. True airspeed is shown at
the bottom of each chart.

b. Torque (PSI). Since pressure
altitude and temperaiture are fixed for
each chart, forgue wvaries according to
gross weight and airspeed.

c. Fuel Flow. Fuel flow is provided as
a separate chart. All fuel flow
informaticon is presented with particle

FAA EEV. APPROVAL DATE: February 1, 1995

separator, engine anti-ice, heater and
defroster off.

d. Maximum Range. The maximum range
lines indicate the combipations of
weight and airspeed that will produce
the greatest flight range per gallen of
fuel under zero wind conditions.

HOTE
¥z is not shown on these charts becanse
it varies with OAT and takeoff C.G. See
Chapter 1 for Vg limitations. Where V,
is less than the airspeod indicated for
maxisum range, maximmms range will be
obtained at V..

e. Maximum Enduorance and Maximum Rate of
Climb. The maximum endurance 1lines
indicate the airspeed for minimam torgque
required to maintain lewvel flight for
each gross weight, OAT, and pressure
altitude. Since minimum torgue will
provide minimom {fuel flow, maximom
flight endurance will be obtained at the
airspeeds indicated. Maximum rate of
climb will alsc occur at this airspeed
as it provides the greatest excess
torque.

4-27. Conditions The cruise charts are
based upon operation at 103% engine N2
RPM, engine anti-ice, particle
separator, defroster, and heater off.

HOTE
At constant speed and shaft horsepower,
turning engine anti-ice on may increase
fuel flow by 20%, thus decreasing
ovarall range and time aloft by an egual
amount .
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SECTICH VIII. CLIMB — DESCENT

4-28. Description The upper grid of
the climb-descent chart, Figure 4-12,
shows the change in torque (above or
below the torgue reguired for level
flight under the same gross weight and
atmospheric conditions) to obtain a
given rate of climbk or descent. The
lower qrid of the chart shows the
relationship between descent-climb
angles, airspeeds, and rates of climb or
descent.

4-29. Chart Use The primary use of
this chart is illustrated by the chart

example.

a. The torgue change obtained from the
upper grid scale must be added [for
climb) - or subtracted {for descent) -
to the torgue regquired for level flight

FAA REV. AFPROVAL DATE: June 12, 1895

obtained frem the appropriate cruise
chart to obfain a total climb or descent

torque.

b. A rate cof climb ox descent may be
obtained by entering the bottom of the
vpper grid with a known torgque change,
moving upward te the gross weight, and
Jeft to the corresponding rate of climb
or descent.

c. By entering the lower grid chart with
any two of the three parameters the
remaining parameter can be determined.

4-30. Conditiona The climb - descent
chart is based on the use of 103% engine
N2 RPM, 364 rotor RPM and 2,850 1bs.
gross weight.
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SECTION IX. CLIMB PERFORMANCE

4-31. Description The climb performance
charts, Figure 4-13 and 4-14, show the
cptimum ¢limb speed [calibrated airspeed
versus density altitude), and the
expected rate of climb, fuel used,
distance, and time to climb as a
function of takeoff gross weight.

4-32. Chart Use The primary use of
these charts is illustrated by the
examples on each chart.

4-33, Conditions These charts represent
climb at the optimum conditions and also
allow the pilot to determine the effect

FAlA REV. APPROVAL DATE: February 1, 1995

of off optimum operating conditions on
the climb performance. Climb as limited
by the continuous power torgque and
engine rating are shown to allow the
pilot to determine the in flight cilimb
performance of the aircraft. No data is
shown for the 5 minute power rating as
that is considered a contingency rating
for initial obstacle clearance takeoff.
The climb charts are based on 103% HZ
rpm and 364 rotor RPM in a no-wind
condition. Actwal performance will vary
from the calculated performance when
winds are present.
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SECTICH X - AUTOROTATION

4-34. Height-Velocity Diagram

The Height-Velocity Diagram is shown in
Figure 4-15. Each curve was develcpsad
at the weight and altitude conditions
specified.

4-35. Minimum Rate of Descent - Power
Off

Below 6000 faet density altitude, the
minimum rate of descent is attained at
an indicated airspeed of approximately
50 KIAS and 334 rotor RPM. Abowve 6000
density altitude the airspeed for
minimum rate of descent decreases 2
knots per 1000 feet. (See Figure 4-16).
At airspeeds below 50 KIAS the rate of
descent Iincreases and glide distancs
decreases.

Fra REV. APPROVAL DATE: fZugusi 25, 2004

4-36. Maximum Glide Distance - Power Off

The maximum glide distance is attained
at an indicated airspeed of
approximately 80 KIAS and 334 rotor RPM
at se=a lewvel. The zirspesd decreases 2
knots for each 1000 feet density
gltitude above sea lewel (see Figure 4-
16}). Refer to Figure 4-17, Maximum Glide
Distance in Autorotation, for glide
distance in autcrotaticon.

4-37. Rotor EPM Control - Power OFF

Rate of descent will increase as the
rotor EPM increases from 334 RPM. Refer
to Figure 4-18, Variation of Rate of
Descent with Eotor RPM in Autorotation.
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SECTION XI

4-38. MNoisae.

In accordance with Appendix J of FAR36,
the fly-over noise level at a reference
airspeed of 91 KTAS is 82.4 dBa. Ho
determination has been made by

FAR REV. APPROVAL DATE: February 1, 1995

0z2/01/95
Eev 4

- HOISE

the Federal Aviation Administration that
the ncise levels of this aircraft are or
shonld be acceptable or unacceptable for
operation at, imktc, or out of any

airport.
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SUPPLEMENT NUMBER 1

CARGD HOOEK

SECTION I.

5=1=-1. Introduction

This supplement muet be attached to the
Basic Filight Manual when the Enstrom
Cargo Hock Kit No. 4220024 is installed
and wutilized for +transportation of
external carge. Operation in compliance
with Chapter 1, Operatiag Limitaticns,
cf the Basic Flight Manual is mandatory
except as modified by this supplement.
Other approved sections and supplemental
data are recomwended procedures.

5-1-2. Description

This aircraft is certified for operaticn
at groes weights up to 2850 pounds {12392
kg) for Restricted category cargec hook
operaticon. A lcg bock entry shall be
made when changing category of
operation.

FAA REV. APPROVAL DATE: August 12, 1996

GENEFRAL

The carge hook kit, part number 4220024,
compriees a Breepe-Eastern 22208 cargo
hook suspended below the pylon by four
cables. Tha Hook  incorporates an
electrical release on the cyclic along
with an emergency mechanical release
mounted on the pilot's collective. After
the initial inetallaticon of the cargo
hock kit, the cargo hock and suspension
cables can be removed or installed
without tools.

NOTE
B swivel link is not supplied with tha
Cargo Hook  Kit; however, it is
recopmended that a swivel link be
installed between the suspension cable
and the cargo hook.
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SECTION II. COPERATING LIMITATIONS

5-1-3. Type of Cperation This aircraft
is approved for multiple certificate
cperaticn under FAR 133 for Class B
Rotorcrafit-Load Combinatichs.

Normal operations may be conducted under
FAR Part 91 with the cargo hook
installed, providing external cargc is
not being transported.

5-1-4. Weight The total weight of this
helicopter and lcad combination shall
not exceed 2ZB50 pounds (1292 kg).

The maximum external load is 1000 pounds
{454 kg).

5-1-5. Centar of Gravity Limitations
See Figure 5.1.1., weight and balance.

5-1-6. Airspead Limitations The
maxinmum airspeed when operating with an
external load dis 80 knots or the
appropriate airspeed shown in figure 1-3
of the Basic Flight Manunal, whichever is
lower.,

5-1-10. Placards

I
CAUTTION
L]

Airspeed with external loads may ba
limited by controllability. The maximum
safe airspeed for satisfactory handling
charactaristics is dependant upon many
variables such as shape, CG of tha lcad,
length of the sling, location of the
suspansion points, and rate of climsb or
descent. Cauticn shounld be exercised as
tha onset of unsatisfactory handling
characteristics may be very abrupt.

5-1-7. Altitude Limitations Same as
the Basic Flight Manual.

5-1-8. PFotor Limitations Same as the
Basic Flight Manual.

5-1-9. Engine and Transmission
Limitations Same as the Basic Flight
Manual.

a. These placards mist be place in view of the pilot:

APPROVED FOR CLASS B ROTORCRAFT-LOAD

OPERATION. OCCUPANCY
CREW ONLY WHEN CARRING EXTERNAL LOAD.

LIMITEE TO ESSENTIAL

WITH EXTERNAL LOAD, VNE IS THE LOWER
OF 80 ENOTS OR AS SHOWN IN FIG. 1-3.

b. This placard is to be installed on the cargo hoock:

EXTERNAL LOAD LIMIT 1000 LBS (454 KG}

Faa REV. APPROVAL DATE: May 27, 1999
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SECTION III.
§-1~11. Preflight Operation Check

&. Visual Preflight Check

1. Inspect carge hock condition and
security.

2. Inspect four suspension cables and
their attaching hardware for security
and condition.

3. Inspect Manual Release cable and
Electrical Release wiring and
attachments for security and condition.

b. Electrical Release System
1. Turn Masgter Switch ON.
2. Turn Cargo Release Arm switch ON.

3. Place a 1load on the cargo hook
bean.

4. Press the Cargo Hock Release switch
on the pilot’s cyclic grip and note that
the hook releases. If the Carge Hook
Release switch is held OH, the hock will
not relatch. After the switch is
released, the hook will relatch.

5. Tarn the Cargoc Belease Arm and
Master switches GFF.

c. HManual Release System

i. Place a lecad on the cargo hook
beam.

2. Pull the Manual Release handle on
the Pilot‘s Collective and note that the
cargo hook releases.

FARR PEV. RPPROVAL DATE: FEBRUARY 1, 1995

02/01/95
Rev 4

NORMAL PROCEDURES

There should be at least 3/4-inch
between the release handle and the
collective when the cargo hook releases.

3. After the hook has released, lower
the manual release handle and note that
the hock relatches.

5=-1-12. Static Electricity Discharge
The helicopter muet be grounded hefore
coming into contact with any ground
perscnnel or picking up the 1lecad.
Provide the ground crew with the
following inetructicns: Discharge the
helicopter atatic electricity before
attaching the cargc by touching the
airframe with a ground wire. If a metal
eling is wused, the helicopter can be
grounded by striking the hook-up ring
against the cargo hook. If contact is
lost after initial grounding, the
helicopter should be regrounded.
Electrical ground contact should be
maintained until the hook-up is
completed.

5-1-13. Cargo Hook Operation Turn the
Cargo Release Arm switch OFF in steady
cruise flight. Turn the Cargo Release
Arm switch ON as desired during hock-up,
Take-cff and climb-out, and approach for
release. To release the cargo, Press the
cargo release button on the cyclic grip.

NOTE
The Cargo Release buttom on the cyclic
grip will not operate if the Cargo
Release Arm switch is OFF.
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SECTION IV. EMERGENCY PROCEDURES

5-1-14. Electrical Failure Pull the NOTE

manual release handle located on the The manual carge release will operats

bottom of the pilot's cellective te drop regardless of the position of the CARGO

the external lcad as desired in the RELEASE ARM switch.

event of an electrical failure or if the
electrical release failse toc operate.

FAA REV. APPROVAL DATE: FEBRUARY 1, 19395
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SEECTION V. PERFORMANCE
5-1-15. Use the data published 1in the significanfly reduced dependent upon the

Basic Flight Manual. Kote however that configuration of the external load.
the climb and cruiee performance may be

FAR REV. APPROVAL DATE: FEBRUARY i, 1%95
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SECTION VI. WEIGHT AND BALANCE

5-1-16. A new weight and balance should be recalculated per the instructions in
section 6 of the Baeic Flight Manual using the information listed below. Mote that
a portion of the carge hook inatallaticn normally remaine in the aircraft even with
hocok removed. This ia listed as the "Non-removable Instaliation.”

Welight Arm Moment
{1bs) {in} {in-1ba)
Cargo Hook
HNon~removakle Installaticn 2.48 135,33 3se.1
Removable Insetallation o.08 130.80 1278.4

Bxternal Load XX 139 [XX)x139

The Center of Gravity Limits remain the same as listed in the Basic Flight Manual
with the exception of the extension in the aft c.g. limit at weights above 2500 lhs
up te 2850 lbs. The maximum aft c.g. limit at and below 2850 lbs for cargoe hock

operations is 143.0 inches. See figure 5.1.1

Cross Raight, poumdy

e T 1% ™ L% 1z, !

€4 Lacatien, locf=z

Figure 5.1.1-

FAh REV. APPROVAL DATE: FEBRUARY i, 1995
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SUPPLEMENT NUMBER 2

ENOWEHOE

SECTION I -~ GENERAL

5~2-1. Intreduction This supplement
mast be attached to the Basic Flight
Kanual when the Enstrom Snowshoe Kit No.
4220016 is installed on the helicopter.
Operaticn in compliance with Section 1,
Operating Limitations, is mandatory
except ae modified by this supplement.
Other approved sectiona and supplemental
data are recommended procedures.

HOTE

This snowshoe kit, P/N 4220016, is
unavailable in France.

FAA REV. APPROVAL DATE: .June 12, 19%9%

5-2-2. Description The snowshce kit
conaists of four snowshoe pads, two on
each skid tube. These pads increass the
feotprint of the landing gear, allowing
landings in varicus snow conditiona. The
forward pade are 2 sg-ft (.19 8ag-m)
each, and the aft pads are 3.2 Bg-ft (.2
sgq-u}) each.
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SECTION II1. OPERATING LIMITATIONS
5-3-3. The aircraft may be operated the aft snowshoes installed, or without
with all four snowshoes installed, only ancwshoea. Other combinations are not

authorized.

FRA REV. APPROVRL DATE: FEBRUARY 1, 1995
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SECTION III.

5-2-4. add the following to the
»"Extericor Check":

Paragraph 2-11:

9} Snowshoes - Left side: Check security
and condition of Forward and aft pads.
Look for miesing hardware and damage to

pade or ekid.

B - immae M2 10QR

28-AC-022
QLf23798
Rev 9

HORMAL PROCEDURES

Paragraph 2-14:

6] Snowshces - Right Side: Check
security and condition of Forward and
aft pads. Look for missing hardware and

damage to pads or skid.
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BECTICN IV. EMERGENCY PROCEDURES

5=2=5. Same as Baﬁic Flight Manual.
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BECTION ¥. PERFORMANCE

5-2-5. Same as Basic Flight Manual.
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5-2-7. A new weight and balance ahould
be recalculated per the instructions in

Weight Arm Moment

({lbs} {in) {in-1bs)
Aft Snowshoes 21.40 isl.6 3394
Aft Skid Wear Plates (Removed) -2.0 160 -32G
Forward Snowshoes 9.0 1Co 200
Forward Skid Wear Plates {(Removed) -1.% Q0 -160

level of the 480 Rotorcraft Flight Manual.

SECTION VI. MWEIGHT AND BALANCE

FRA REV. APPROVAL DATE: FEBRUARY 1, 1995

5-2-6
28-AC-022
02701795
Rev 4

pection & of the Basic Flight Manual
vaing the informatjon listed below.
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SUPPLEMENT NUMBER 3

EXTERNAL FUEL FILTER

SECTION I.

5-3~1. Introduction This supplement
muet be attached to the Bagic Flight
Manual when the Enstrom External Fael
Filter Eit No. 4220035 is installed on
the helicopter. Operation in compliance
with Section 1, Operating Limitations,
is mandatory except as modified by this
supplement. Other approved secticne and
supplemental data are recommended
procedures.

FAA REV. APPROVAL DATE: FEBRUARRY 1, 1995

GENERAL

5~3=2, Description The External Fuel
Filter Kit comprises a Facet Flilter
Products Division P/H 1743640-01 filter
in the main fuel line betwesn the fuel
ghutoff valve and the engine. The filter
incorporates a sump drain wvalve and a
fiitter bypass with an impending bypass
caution light,
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SECTION IIXI. OPERATING LIMITATIONS

5-3-3. Same as Basic Flight Manual.

FAA REV. APPROVAL DATE: FEBRUARY 1, 1995

5-3~2
28-AC-022
02/01/95
Rev 4
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SECTION III. NORMAL PROCEDURES

5=3=4%. Add the following +to the c. With master switch on,
Exterior Check, Paragraph 2-11, "Aft depress impending bypass test button
Fuselage - Left Side - Area 27: located on top of the external fusl
%) Fuel Filter: filter - the AfF FUEL FILTER light

ghould come on.

a. Check eecurity and conditicn.

: add the feollowing to Paragraph 2-1%9,

b. Check lines for leaks and *"Engine Runup":
tightness. 15) Impending Bypass Caution Light

- check impending bypass caution
light. If the light is ON, the
filter must be serviced before
further flight.

FAR REV. APPROVAL DATE: January 23, 1998
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SECTION IV. EMERGENCY PROCEDURES

5=3=5.

a. Upon an in-flight indication of
the AfF FUEL FILTER light, the pilct
should perform a power on approach and
land a8 scon as practicable and check
the fuel filter fer contamination.

- b, Upon an in-flight indication of
the primary engine FUEBL FILTER light in

FRA REV. APPROVAL DATE: FEBRUARRY 1, 1595

addition to the A/F FUEL FILTER light,
the pilot should land immediately to
preclude engine stoppage in flight.

L
CAUTION

]
The pilot should be prepared for sngine
stoppage at any time during the landing
approach.
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SECTION V. PERFORMANCE

5-3-6. Same as Basic Flight Manual.

FAA REV. APPROVAL DATE: FEBRUARY 1, 1%95
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SECTION VI. WEIGHT AND BALANCE

5-3~7. A new weight and balance should
be recalculated per the instructions in
section 6 of the Basic Flight Manual
using the information listed below.

Weight Arm Moment
[(i1bB} (in} {in-1ba}

External Fuel Pilter XKit 5.24" 132.8 B828.7

" This includes the additicnal .2 gallon of unusable fuel in the filter. Note that
the useable fuel capacity of the aircraft does not change.

FAA REV. RPPROVAL DATE: FEBRUARY 1, 1995



SECTION

Supplement
Section I
Paragraph

Section II
Paragraph
Section III
Paragraph
Section IV
Paragraph
Section ¥
Paragraph
Section VI
Paragraph

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.

TABLE OF CONTENTS

DESCRIPTION
4 Baggage Box Extension . . . . . . .« . . + . .
Genaral . .+ . . + ¢« o« s 2 s s s s o o r oa s o+ om s e =
E—4-1 Introduction . . . + &+ « « ¢« = o« + 2 » 2 + =
5~4-2 Description . . « « « + ¢ 4 4+ + 4 s+ e 4 s e .
Operating Limitations . . . . + « + « « 4 4 4 . . .
5-4-3 s s s e r s e e e s e e s e e e e s
Normal Procedur&8 . . . « + « « & « « + s & + + » &
5-4-4 t s s x e e e s e e e e e e e e e e s
Emergency Procedures . . . « <« & ¢ & o 4 2 s 4 s o
5-4-5 T
PerfOrmance . . + 1+ « « » s o« + = & » &« « » a o = =
5-4-6 e e s o = e s e h o m a e e e e e e e
Weight and Balance . . + + & o« « + & s & = o v =+ =
5-4-7 e e e e e n s e s e e m e e e a e e a e e

L R T T

* - L] L] L] L] a a - a

I T T T T T T R

5=4~i
28-AC-022
0201795
Rev 4

LI I e
LI I T R A T I ]
LI I I ]

tn
I

=
1

(73}

e v oy
R
e o4
0
1
-5
!
4]




UNCONTROLLED COPY WHEN DOWNOADED OR PRINTED §=4-1

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.

28-AC-022
02/01/95
Rev 4

SUPFLEMENT NUMBER 4

BAGGAGE BOX EXTENSION

SECTION I.

5-4~1. Introduction This supplement
must be attached to the Basic Flight
Manual when the Enstrom Baggage Box
Extension Kit Ho. 4220029 is installed
cn  the helicopter. Operation in
compliance with Section 1, Operating
Limitaticne, ia mandatory except a8
modified by this supplement. OCther
approved sections and supplemental data
are recommended procedures.

S5=g-2, Description The baggage box
extension comprisea an additional floor
from the end of the standard baggage box
to the second tail cone former and

FAA REV. APPROVAL DATE: FEBRURRY 1, 1%95

GENERAL

fabric bulkhead at the aft end of the
exteneion. It 18 separated from the
standard baggage box by a removable
fabric bulkhead. This bulkhead is also
the main accees to the baggage box
extenaion. The extension was designed to
contain bulky, relatively lightweight
itema which normally do nct need to be
removed or stowed each flight, such ae
survival gear. as such, both the
capacity, which is determined primarily
by the aircraft center of gravity, and
the access are somewhat limited.
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SECTION II. OPERATING LIMITATIONS

5=-4-3. Maximum Capacity: 50 Pounds
(22.7 kg). The aircraft Grose Weight
(GW)} and Center of Gravity (0G} MUST
remain within the G6W and ©8 limits
gpecified in the basic flight manual
{reference paragraph 1-12 and figures
4-7 and 6-4 of the basic flight manual).

FAA, REV. APPROVAL DATE: FEBRUARY 1, 1935

L]
CAUTION

]
The pilot in command iz responsible for
insuring that the canter of gravity
remains within the limits published for
the ajircraft. It is possible to exceed
the center of gravity limits depending
upon aircraft empty weight and the load
carried.



S-4-4.
Extericr Check,
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SECTICN III.

Add +the feollowing to

Paragraph 2-11,

the
"aft

Fuselage - Left S5ide - Area 2", Item B

"Baggage compartment”:

wormmTaATrth T TWRAMD .

Tawmoare 71

1998

l

a.

b.

28-AC-022
01723798
Rev 9

NORMAL. PROCEDURES

Check carge is properly secured
and weight is known.

Check security and condition of
fabric bulkhead.
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BECTION IV. EMERGENCY PROCEDURES

5-4-5. Same as Basic Flight Hanual.
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BECTION ¥. PERFORMANCE

5-4~6. Same as Basic Flight Manual.
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SECTION VI.

5=4-7.

Baggage Box Extension Kit

Cargo in Extension Area

A new welght and balance should
be recalculated per the instructicns in

Rev 7

WEIGRET AND BALANCE

Weight Arm Homent
{1bs} (in) {in-1bs)
3.2 215.5 £92.8
XX 215.5 {HX}x215
HOTE

Oparation with a solo pileot may regquire additional ballast to be secured
in either the right froant seat or footwell to offset the weight in the

extended baggage box.

Fhh REV. APPROVAEL DATE: MNOVEMBER 27,

1996

28-AC-022
11/27/96

gection & of the Basic Flight Manual
weging the information listed below.
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SUPFLEMENT HUMBER 5

CAMERA DOOR

SECTION I.

5-5-1, Ipntroductiocn

This. supplement must be attached to
the Basic Flight Manwval when the
Enstrom Camera Door Kit No. 4220079
is installed on the aircraft.
Operation in compliance with Chapter
1, Operating Limitations, of the
Basic Flight Manual is mandatory
except as modified by this
gupplement. Other approved sections
and supplemental data are recommended
procedures.

Fad REV APPROVAL DATE: AUGUST 12,

GENERRL

5-5-2. Description

The camera door, part number 4220079,
provides a large wvertical sliding
window in the zright door of the
aircraft. This window is intended to
aliow an cbserver encugh room to use !
a camera without interference f£from

the plexiglass window. The window
may be opened or closed in flight as
desired.

1996
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SECTION IX.

5-5-3. General

The left cabin door must be installed
anytime the camera door is installed
on the right side of the aircraft.
5-5~4. RAirspeed Limits

When the camera door is installed,
the V.. is the lesscor of 100 knots ox
the speed defined in Figure 1-3 of

the Basic Flight Manual. This
applies with +the wiadow open or
closed.

08/12/%6
Rev &

OPERATING LIMITATIONS

5-5-5. Placards

The following placard must be
installed near the existing V.
placards above the main windshield:

V.., I5 THE LOWER OF 100 KTS OR AS SHOWWN IN RFM FIGURE 1-3
WHEN THE CAMERA DOOR IS5 INSTALLED

FAR REV APPROVAL DATE: August 12, 1996
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SECTION III. HNORMAL PROCEDURES

5-5-6. Preflight Check

The following shall be added to the
Exterior Check ([paragraphs 2-10 and
2-15 of the Basic Flight Manual)

a. Check camera door for
condition and security of attachment.

b. Check camera window
condition and security of attachment.

c. Check left cabin door for
condition and security of attachment.
Left cabin door 1is required when
camera door is installed.

FAA REV APPROVAL DATE: august 12, 1996
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SECTION IV. EMERGENCY PROCEDURRS

5-5-7. General

Same as Basic Flight Manual

FAA REV APPROVAL DATE: Bugust 12, 1996
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SECTION V. PERFUORMANCE
5-5-8. General

Same as Basic Flight Manual

FAA REY APFROVAL DATE: August 12, 19%¢
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SRCTION VI. WEIGHT AND BALANCE
5-5-9. General

A new weight and balance should be
recalculated per the instructions in
Section 6 of the Basic Flight Manual
using the information below:

ITEM WEIGHT (lb ARM {in MOMENT {in—lb}
Additional Weight of Camera Door 1.0 ipo 100

FAA REV APPROVAL DATE: August 12, 1996
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SUPPLEMENT HUMBEER. ©

INCREASED ROTOR SPEED AND TORQUE LIMITS

SECTION I.

5-6-1. Introduction

This supplement must be attached to
the Basic Flight Manwal when the
Increased Rotor Speed Kit No. 4230002
iz installed om the aircraft.
Operation in compliance with Chapter
1, Operating Limitaticms, of the
Basic Flight Manval is mandatory
except as modified by this
supplement. Other approved sections
and supplemental data are recommended
procedures.

FAR REV. APPROVAL DATE: August 12, 1926

GEMERAL

5-6-2. Description

The Increased Rofor Speed Kit, part
number 4230002, incorporates a larger
diameter lower puliey, P/H 4130510-
19, intc the basic aircraft. This
changes the nominal pOWer-on
operating range from 356-363 RPM to
365-372 EPM and changes the maximum
continoous torgue to 63 PSI and the
maximum take off torque to 68 PSI. It
does not change the engine RPM limits
(neither N, nor N;). It does not
change the autoreotation RPM limits.
it allows some changes in ¥V, and in
performance, as showm in this
supplement.
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SECTION II. OPERATING LIMITATIONS

5-6-3. Genaral

This increased rotor RPM kit shall
only be installed on aircraft
equipped with the Enstrom

P/N 28-13106-3 main rotor ring gear
carrier. In additicon, thie kit also
requires the P/R  412%100-3 ocil
cooling system installation.

5-6-4 Inztrument Markings

The dual rotorfturkine tachometer,
torgquemeter, and airspeed indicator
are shown in figure 5-6-1. Although
the red and green markings on the
duzl roctorfturbine tachometer have
not changed, the roter and turbine
scales are aligned alightly
differentliy to allow the rotor and
turkbine indicator needles to marry

properly.
S~§=5 Transmission Limits

The main transmission is subject to
the limits shown in figure 5-6-2.
Operating time above the maximum
continuous limit eof 63 PSI, in the
range of 63 - 68 P5X, is limited toc S
minutes duration.

HWARNING

Aircraft operating limits are based
on the transmission torque limits and
not the engine torgue limita,

5-6-6 Engine Limits

a. Takeoff Power. Takeoff power is
the maximum power permitted and ie
limited to a period of 5 minutes.
Takaoff power is. defined by a
combination of torgue and power
turbine speed (N;) but may be limited
by turbine outlet temperature {TOT)
in hot or high altitude conditions.
The takecff power limits are:
Torgque.........58 PSE
1 P [+ x 1
TOT.evesesweea.BlO°C

b. HMaximum Continuous Power.
Maximum continuous power iz the
max imum power pernitted for
continuous operation. Max imum
centinucus power is defined by =z

FRA REV. APPROVAL DATE: NOVEMEER 27,

combination of torgque and power
turbine speed (N,) but may be limited
by turkine outlet temperature (TOT}
in hot or high altitude conditicns.
The maximum continuous power limits
are:

TOrgUE..esass0q..53 PEI

Wae cnnannssnsnaa 1038
TOT.v.vavenaess1I??C

5-6-7 Airspeed Limits

The airspeed limits are shown in
figure 5-6-3, Autorotations are
limited to 85 knots or the power on
¥,.: whichever is less. Figure 5-&-4
shows the weight vs. €6 envelope with
the individual V., envelopes labeled.
The weight vs CG envelope hag not
changed from the Basic Flight Manual,
however the relaticnship with the V_
limita has changed somewhat.

5-6—-8 Envircumental Limite

Ambient Temperature. The maximum
operaticnal temperature is 48°C
{118*F). The minimum operational
ambient temperature is —32°C (-25°F).

1996

28=AC-022
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TURBINE

% RPM

/
ROTOR , 47
N -1 20 RPM X 100 /

0idE. e

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 (N>)

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

103% RPM Red Radial Maximum Nz Continuous

101-103% RPM Green Arc Normal Operating Range

101% RPM Red Radial Minimum Nz 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)

FAA REV. APPROVAL DATE: 10/09/19
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TURBINE I

% RPM

% ROTOR

RPMX100/;/
/

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
N> Varies Linearly from 113% in
Autorotation per Figure 5-6-2.

103% RPM Red Radial Maximum N, Continuous

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

101% RPM Red Radial Minimum N, Continuous

101-103% RPM Green Arc

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)

FAA REV. APPROVAL DATE: 10/09/19
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TORQUEMETER
58 PSI Red Radizl Maximum for Takeoff
63-60 PSI Yellow Arc 5 minute limit
0-63 PST Green Arg Continuous Operation

AIRSPEED INDICATOR

125 kts Bed Radial - Maximum Power On VNE

B5 kts Red Cross—-Hatched Radial HMzximum Autorotation W

FIGURE 5-6-1. INSTRUMENT MARKINGS {Sheet 3 of 3)

FAA BREV. APPROVAL DATE: December 17,108%3
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10 TN ENE AR | |
CONTINUOUS
NOTE
- INFORMATION SHOWN ABOVE MRCRAFT
‘ ~ LIMITS 1S FOR REFERENCE DMLY m
TRANSAISSION
g0 4 MAX TRANSIENT
7 I -
73 TORQUE LIMIT - 5 MIN f%
— 10 %
@ TRANSMISSION MAX ®
= &5 . REMOVE ENGINE
3
= &0 /
b %
il
0o
3 %
= 5D
: 7 %
L ]
o o %%
2 | ey Y
(=
e . g/ -3
/ ] /
0 / &/
/ = 4 /
pei] / '-ﬁ
Nz %
/ o~k
HJL‘!’.
10 ~ MAIN ROTOR
SPEED -
EQUIVALENT
EMGINE SPEED
_‘,.-' [REFEREMCE OhLY)
E} | | |
100 102 104 106 108 110 112 114

POWER TURBINE QUTPUT SHAFT SPEED - (% RPM)

FIGURE 5-6-2. MAXIMUM ALLOWABLE TORQUE AND N2
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Vne for 134-138.5 in. CG

13000 7 1 T HIRE FTI N
12000 1 \K\
oo 11
10000 S HN
i12850 LB - 2551 LB 7
9000 Envelope 3 I

BOGO

12550 LB - 2351 LB
. _El_l','glqpe 2

7000

: 2350ELB and Below=77 i i
nvelope1
5000 TS AR
4000
3000 f
2000 1H = 1
1000 .

0 10 20 30 40 S50 60 70 8% 080 {00 10 120 130

indlcated Airspeed, Knois
Figure 5-6-3. Airspeed Operating Limits (Sheet 1 of 3)
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Vne for 138.51-141.5 in. CG

13004 E
. .“h4-“"-..E§v"P.;n.§,__
11009 | ""'g'"'?"'§§ ]
10000 :“;"?;;??ijfngjj ;.;-{
112850 LB - 2551 LB+

Envelope 6

8000 9
8000 i

12550 L0 - 2351 LA
Envelope 5 .

7000

gooo [l
i2350 LB and Below =+

5000  Envelope 4

4000 :

2000 ;

2000 E

1000 REIERSEIEE

0 10 20 30 40 50 60 70 B0 90 100 110 {20

indicated Airspeed, Knots

Figure 5-6-3. Airspeed Operating Limits {Sheet 2 of 3)
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Vne for 141.51-143 in. CG

Figure 5-6-3,

0 10 2¢ 30 40 &0 60 70 B0 80 100 ti0

Indicated Airspesd, Knots

. FRA REV. APPROVAL DATE: AUGUST 12, 1996

Rirspeed COperating Limits {Sheet 3 of 3)

:2350 LB and Below<:

;. Envelope 7 il

.i..'.,. Seded for L Ad- .3'... _ 'i"‘f’ .t.,.i-. AR - E

efeden ) R O I A 4
120

5-6-8
28-RAC-023 -
08/12/96

-Rev &



5-6-9
28-aC-0D22

08/12/395
-Rey B

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.

Gross 'ﬂeight'vs CG for Vne Envelopes
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24030
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133 134 135 138
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V,,~CG-Gross Weight Envelope

Figure 5-6-4.
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The following placards must be
installed in place of the original Vv,
placarda:
e Vne-KIAS(KHOTS ) TAKE OFF GROSS WEIGHT UP T 2350 LES .G, AS SHOWN
m. (-] (-]
oo PRESSLRE |- CUTSIDE AIR TEMPERATURE °C F
pood ALTITUDE L] -5 200 1-180 | 651 45| 155] 26.5] 3.0 | 49.0
g xn Tl -0 | -0 o 20 40 1] 80 10 120
2 SEA LEVEL | 15 | 1z | 125 | 125 | 125 | 15 | 120 | us | 12
— 2000 ) 15 | uzs {1s pazs e Loz L2 |ows | 1o
By 40003 45 | 125 | 122 t 17 | 13 |8 | | wo | @
= 6000 12t | 119 | 114 | 109 | o4 | 100 |95 | @ | 89
g am 8000{ 3 | o | s i | o6 |92 | oes
% 1me 10000 | e | 97 ) 8g B4
o T W 120001 96 |83 189 1B
CE LOCATIONE IWCHES 14000 87 HS

20
L
b -]
230

=]
=

GROSS WEIGHT POUNOS

N 15 3 W W
CG LDCATIONS IMCHES

Yne-KIAS(KNDTS ) TAKE OFF GROSS WEIGHT 2350 LBS TO 2550 LBS C.G. AS SHOWN

t

PRESSIIRE OUTSIDE AIR TEMPERATURE °C °F
ALTITupEU-345 |-29.0 (180 ) 651 451551 6.5 3.0 | 49.0
Fi -3 | -0 ] 20 40 B0 B0 100 120
SEA LEVEL | 125 | 125 | 125 [ 125 125 ¢ 125 11g | 14 162
200010 15 |1 )15l | 135 120 ¢ 114 19 | 14 {99
4000, 125 125 121 L5 [H1] id | 59 94 r]
6000 | 12 | n7 | 105 | 89 94 8g B4 79
8OO0 | 1o 06 | 100 | 95 B9 8 79 74
10000 | 99 g5 80 B4 79 74
12000 | g 85 80 74
14000 | 78 75 -

GROSS WEIGHT POLNOS
SEEEEEEEERR:

OOIX IE W W
CG LOCATIONS IMCHES

Vne-KIASCKNOTS ) TAKE DFF GROSS WEIGHT 2550 LBS TO 2850 LBS C.6. AS SHIWN

_lh_

PRESSLIRE QUTSIDE AIR TEMPERATURE (L °F
ALTITUDE ]-34.5 |-20.0 |-i8.0 | 6.5 4.91 155 | XH.5] 38.0 4 49.0
Tl -0 ) -2 1] 20 40 60 B0 | 100 120
SEA LEVEL | 125 [ 125 | 125 | 135 125 125 1z | 1o | 63
2000 | 125 125 125 125 i1g 110 103 95 ga
4000 | azs | azs |20 | 1 103 | 9 85 82 75
5000 | 18 | 34 ) ies | &7 oy g2 75 B8 6i
8000 | 14 | @ 91 a2 75 67 60 54
10000 | g9 B4 75 68 Bl 53
12000 | M il i]] o
14000 | 55 55

—-

FAA REV. APPROVAL DATE:

AUGUST 12, 1996



UNCONTROLLED COPY WHEN DOWNOADED OR PRINTED

This electronic document is not linked to a subscription for revision (_:ontrol or distribuﬂon‘. Refer to theTechniga!
Publications Status link under the Technical Support Page of the Enstrom Helicopter website for the current revision
level of the 480 Rotorcraft Flight Manual.

5-g-~-11
2B-Ape-022
OBf12795
Rev &

Vne-KIAS(KNOTS ) TAKE DFF GROSS WEIGHT TD 2350 LBS C.G. AS SHOWN

e
m = =
o PRESSLIE CUTSIDE AIR TEMPERATURE °C °F
MTITHDEY =345 1-29.0 |-18.0 | 65§ 4.5[ 155 26.5! 3.0 49.0
gm Ti -0 | -2 0 20 40 60 80 | 100 | 120
3 an SEA LEVEL | 110 | 110 | 10 | o | vo { e [ | e | o
= 7 20001 120 ¢ e [ 110 | o | 1os | o3 T oo %5 g2
8 m 4000 | 1o [ 110 {107 | 103 109 o5 (@ |me [as
> 6000 | 107 | jo4 | 100 | 95 g2 B 85 81 78
“ 8000 | og a7 g3 89 85 gl 78 74
8 Ko 10000 | g o B Bl 8 74
T W R 120001 es (&2 |78 |74
CG EOCATIOMS IWCHES 14000 | 77 75
0 ¥ne~KIASCKNOTS) TAKE OFF GROSS WEIGHT 2350 LBS T 2550 LES C.G. AS SHOWH
G - o [
PRESSURE | OUTSIOE AIR TEMPERATURE °C °F
AMTITHDELY 345 |-9.01-180 | 65 45| 155 265 | 30| 49.0
8 »n Fi -0 | -0l o 20 | 40 | 80 | B0 | 10 ] 120
3 - . SEA LEVEL | 1ip | 110 {110 { 1D Ho_i o § 1s [ 100 | g5
= X0 2000 110 L0 10 Lo 105 19! g5 gi B7
i Em 4008 | 110 tig 107 101 o6 g! 87 g2 78
> 5000 ! jo6 | 103 | 97 a2 g7 g2 78 73 B9
g 8000 | o 93 BE g3 78 73 68 B4
G e 10000 1 g7 |84 {78 |73 |68 | 64
e g 12000 | 77} 74 |9 | o4
G LOCATIEME INCHES 14000 | gg 55

¥ne-KIASCKNOTS ) TAKE OFF GROSS WEIGHT 2550 LBS TO 2850 LBS C.G. AS SHOWM

FAA REV.

)
- PRESSLRE DUTSIDE AIR TEMPERATURE °C °F |
" ALTITUDE =35 1-29.0 1-18.0 ] 65] 45| 155 26,5 ] .0 45.0
3 poo, Fl =30 | -2 0 20 40 60 80 { ig0 | 120
SEALEVEL | 1o | 10 | 110 [ 10 | w0 | 0 | 14 | o 03
E An 2000 ] 10 iig 110 o 1064 o9 93 g7 B
2 m 4000 | 110 | o | 105 | e 3 87 BI 75 71
* 6000 105 | ici | o4 88 [ 76 70 65 50
g 8000 | o3 % 83 71 70 &5 59 54
g 10000 | i 78 71| e 5g 54
75 120001 70 |6 |60 | s
L CG LOCATIONS INCHES 14000 | sp 55
ARPFROVAL DATE: RUGUST 12, 1995
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Yne-KIAS(KMOTS ) TAKE DFF GROSS WEIGHT 70 2350 LBS C.G. AS SHOWN

a
PRESSLIRE OUTSIDE AIR TEMPERATURE °C °F
. ATITUDE|X -5 |-290 |-18.0] 65 45 1551 26.5| 380 42.0
E Fi-30 (-0 | 0 20 40 5O B3 | joo 120
e SEA LEVEL ) 105 | 705 | 105 | 505 | 1os 105 | 101 o7 o
s 2 2000 | s | aos | o5 | aos 1] a5 o4 o0 57
Eam 4000 | 105 | 105 | 102 | o5 o4 a0 87 g3 B0
a 60C0 | 107 | o a5 o g7 g3 [54] 75 73
g a 8000 | o4 = B B4 B0 76 73
19000 | g7 8 a0 76 73 B
T i2000 | 7 77 73 53
G LOCATIONS INCHES 14600 | 72 70
ﬂ Yne-KIAS(KNOTS) TAKE 0FF GROSS WEIGHT 2350 LBS TO 2550 LBS C.G. AS SHOWN
PRESSLIRE OUTSI0E AIR TEMPERATURE =C °F
" ALTITUDELX] =345 i-29.0 |-1ep | 5.5] 4.5 15.5 ; 26.5 { 383.0{ 49.0
E Tl -3 | -2 [ 20 40 EQ 80 | 1wo | 170
SEA LEVEL | 105 | 1os { 105 | 105 105 ins i | o5 Gj
- 20007 165 ! jos | 105 | 165 iog ! o5 q) g6 g
& 4000 | 15 105 102 85 )] 86 B2 77 73
o 20 6900 | 101 | % ey 87 82 77 73 B 64
g | 8000 | o e L 78 73 &8 53 5
1G000 | gz 74 73 68 53 59
- 12000 | » 59 54 =
CGC LOCATIONS THCHES 14000 | g3 (5 1]

FAR REV. RPPROVAL DATE:

PRESSLRE UUTSIDE AIR TEMPERATURE °(C °F
" ALTITIDE[ Y =345 (-8 [-180] 65| 457 |55 6.5 38.01 49,0
Szm Tl -3 | -2 1] 20 49 60 80 [[11] 20
g SEA LEVEL ) 405 | 105 [ 105 | 105 | 1gs 105 | 99 g3 15}
5 2000 105 {05 | os [0 | o9 93 i3]
2 = 7
g 400G | 1o | qos | g1 [ o B9 82 76 71 &
a 5000 ] ;o0 | o 2] 62 77 71 o 60 ! s5
g 8000 | op 85 78 72 65 50 54 49
1ODO0 | 76 3 73] 1] 54 40
12000 | g5 51 55 45
14000 | 53 o
}
AUGUST 12, 1996
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SECTION III. NORMAL PROCEDURES

5-6-10. <©General

~Same as Basic Flight Manual.
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SECEION IV. EMERGENCY PROCEDURES
E~6-11. General

Same as Basic Flight Manual.
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SECTICH V. PERFORMANCE DATA

5-6-12. General

The increased rotor RPM  and teorgue
limits result in changes to the aircraft
performance as shown in the following
paragraphs. For any performance not
covered below, refer to Chapter 4 of the
Basic Flight Manual.

5-6-13 Torgque Available

Figure 5-6-5 shows the effects of
altituds and temperature on the
avzilable engine power. See paragraphs
4-16 through 4-17 of the Basic Flight
Manual for cautions and further
information.

5-6-14 Hover

Hover pertormance is shown in figure 5-
€-6. This performance is based on 103%
#, znd 372 N, Jet A fuel, and 737
dagrees C TOT, All bleed air off.

E-/-15 Power Assurance

The existing Engine Power Assurance
Chart (Figure 4-10 of the Basic Flight
HMznual) is walid with the increased
rotor RPM. MNote that the "continuous
¥msn rimit" and "5 minute iimit™ lines
are shown at &0 P5I and 67 PSIL. With the
increased RPM, these limits are 63 PSI
and &8 PSI, respeciively, rather than
the lines shown.

5-6~-16 Cruise

Cruise performance is shown in figqures
5-6-7 through 5-6-10. These charts are
used in the seme manner as the charts in
the Basic Filight Manuzl. Thesz charts
arg based on 103% W, 372 N, and =11
pleed zir off.

FRR REV. APPROVAL DATE: Rugust 25, 2004

5-6-17 Climb

The Best Rate of Climb zirspeed (V) is
the same as pressnted in figure 4-13 of
the Basic Flight Manueal. The rate of
climb can be determined by adding 125
feet per minute to the rates shown in
figure 4-14 of the Basic Flight Mznual.

5-6-18 Autcrotation

The data presented in the Basic Flight
Hanual is walid with the increased rotor
EFM.

HOTE

The H-V Diagram (Figure 4-15) was
demonstrated at minimur power—on
RPM {365 N_) .

E-6-19 Hoise

In accordance with Appendix J of FAR 36,
the flyover sound exposure level at a
reference airspeed of 99.5 KTAS is B83.6
dBA. WMo determination has been made by
the Federal Aviation ARdministraticn that
the noise levels of this aircraft are or
should be acceptable or unacceptable For
operation at, inte, or ocut of any
girport.
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MAX TORGUE AVAILABLE (5 MINY nit27
ENGINE ANTI-ICE AND HEATER OFF o

1037 N2 & & &
SERF
&
OAT — © ¥ e
16000 ! , = o f; {[
Jo-io SN [T
AN A ]
I ] I I i
14000 I i \;} X \\ %t xt\ j
) D %
____T______:'____E_ro__O_QTO_':Qr }"'""
= I ! \I \ \ |
L 12000 ,' ] ' IR
et L eh L NVAYRY.
{
iy H | \
9 10000 DERSTTY ALTITL L
— LLEMITS h
e 1 [ i N XA
M 8000 E : \
—
< i ! B
Y T Il
6000 ; ' 1
& STANDARD TEMPERATURE— |\ Y\L
o R JES I S ety el BN TN
it TN
4 + } 3 3 .
o 40001 | | i \
| ] | | i i
""_T'_"'_——I__"—"—'r——_""f"— 1S 51
EXAMPLE: ! } ! { |
wanTED S [ T O R R R e 1
CALIBRATED TORGUE & NS S TR Y S W v | A
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CALIBRATED TOROUE - PSI

DATA BASIS: CALONATED FROM MDDEL SPEC C9B5S 22SEPB8Y. CHRRECTED
- FOR INSTALLATION LDSSES BASED DN FLIGMT TEE?.'

NOTE: AT COMBINATIONS DF ALTITUDE AND TEMPERATURE WHERE THE
TRANSMISSION 5 MINUTE RATING IS NO LONGER THE LIMITING
FACTOR, WITH ENGINE ANTI-ICE ON THE MAXIMUM TDRGUE
AVAILABLE MAY BE AS MUCH AS §.5 PSI LUOWER THAN CHART

VALLE.

J Figure 5-5-5. MAXIMUM TORQUE AVAILABLE {5 MINUTE LIMIT)
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Calm Wind

103 % N2

372 Main Rotor RPM
Al Blead Aif OFF

See Limitations section tor Altitude
and OAT limits

See Figure 4-7 for take off weight
limitations

EXAMPLE :

5000 FT Pressure Altitude
1w o
2750 LB Gross Weight

56 PSI HIGE
54 PSI HOGE

-
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Figure 5-6~7. Cruise Performance at Sea Levsl
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SECTION ¥I. WEIGHT AND BALANCE
5-56~20 General
Welight change is negligible.

Same as basic flight manual.
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SUPPLEMENT NUMEBER 7

ATR CONDITIONIHNG

SECTICH I.

5-7-1. ZIntroduction

This supplement muast be attached to the
Basic ¥Flight Manual when the Air
Conditioner OCption, as defined by
Drawing Number 4220176, iz installed on
the aircraft. Operation in compliance
with Chapter 1, OCperating Limitations,
of the Basic Flight Manual is mandatory
grcept as medified by this supplement.
Otner approved sections and supplemental
data are recommended procedurss.

§-7-2. Description

The Air Conditioner, Part Humber
4220176, is a wvapor Cycle system which
consists of either €wo or thrse
evaporator wunits in  the cakin, a
compressor which is kelt driven off of
the lower pulley asssmbly, and a
condenser with an attached blower in the
tailceons. Tha standard ionstallation

FAa REV. APPROVEL DATZ: August 25, 2004

GENERAL

consists of two evaporator units mounted
forward of the instrument console. Each
evaporator unit has an integral heat
exchanger and hlower. As an option, z
third evaporator unit may be installed
on the cabin backwall behind the pilot's
{left] seat. Fhis evaporator is ducted
Eo outlet wvents at the top center of the
cakbin. The evapocrators can he run
either as coolers with the air
conditioner running, or as blowers
without the air conditioner running.
The compressor is driven by a belt from
the Jlower pulley assenbly. The
compressor has an electric clutch which
engages and disengages the belt driwve.
The cocndenser is mounted in the
tailcone. Air enters the tailcons
through scoops cn either side of the top
of the condenser heat exchanger. The
S¥SteEm uses R-134a [HFC-134a)
refrigerant.
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SECTICH II. OPERATING LIMITATICHS

5-7-3. General

Same as Basic Flight Manual.

FAl REV., APPROVAL DATE: August 25, 2004
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SECTION III.

5-7-4. Preflight Check
2. Add the following to the EBefore
Extericr Check ({Paragraph 2-2):

{1} Check evaporators and ducting
for signs of refrigerant or oil leakage,
condition, and security.

the Aft
Exterior

o. Add the following to
Fuselage-Left Side-Brea 2,
Check (Pzragraph 2-11):

(1) Check compresscr and drive
belt for conditicon, correct tension, and
security.

{2) Check condenser lines for
signs of refrigerant or oil leakage,
condition, and security.

©. Add the fellowing to the Tailcone-
Left Side-Area 3 Exterior Check
tParagraph 2-12}:

{1} Check condenser cooling air
inlets for signs of debris. If signs
are evident, loosen aft baggage box
Eulkhead curtain and inspsct condenser
cooling fan for additional signs of
debris. Clean as required.

(2} Check ccndenser for signs of
refrigerant or oil leakage, conditiom,
and security at azir exit located in
bottom of the tailcone.

d. add the following to the Tailcone-
Right Side-hArea 4, Exterior Check
{Parazgraph 2-13):

(1} Ckeck condenser cooling air
inlets for signs of debris. If signs
gare evident, locsen aft baggage box
bulkhead curtzin and inspect condenser
cocling fan for additional signs of
debris. Clsan as rsquired.

5-7-5. Before Starting Engine
a. Add the following to the Before
Starting Engine (Paragraph 2-17}:

{1} Air Conditioning - Prior to
start, cycle air conditioner O¥%, listen
for magnetic clutch engagenent, turn OFF
priocr to start.

FAA BEV. APPROVAL DATE: Bugust 25, 2004
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NOBRMAL PROCEDURES

5-7-6. General Cperation

&. If air conditioner is eguipped
with third evaporator, a separate bilgwer
switch is provided for back seat
gvaporator.

k. Individual air conditioner jets
are located on either side on the main
instrument console and in the overhead
evapcrator ducting for the back s=zat.
These jets may be directed and copensd ox
closed by ths pilet and/or passengers.
5-7-7. In-Flight Operation

= The air conditioning system may
be turned ON or BLOWERS ONLY during
ground run and engine warm up oncs the
engine is at operating RPM {i.e., N,
abowva 93%}. Proper system operation
will be indicated by an increase in
engine torque of sapproximately 2 psi
when the system is turned ON.

b. The air conditioning system may
be operated in the ON or BLCOWERS ONLY
positions through out all phases of
Flight.

NOTE

The torgue, TOT, and M, instrument
indications will be higher than
"normal” when the air conditioning
system is ON.
5-7-8. Enginge Shutdown
g. Add the following to the Engine
Shutdown (Pzragraph 2-37}:

{1} Air Conditicning - Turn OFF
or BLOWERS ONLY prior te¢ reducing
throttle to engine idle,
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SECTICH IV. EMERGENCY PROCEDURES ’
I 5-7-2. Air Conditicner Malfunctions I 5-7-11. Compressor Lock-up

Lack of cooling may be an indication of The ¢il for the compressor is carried by
an air conditioner malfunction. If the the refrigerant. Loss of refrigerant
air coming out of the air conditicner and ¢il can result in a compresscr lock-
vents 1s not cocl within a reasonable up. Should this happen in fiight, the
amogunt of Time after turning the air fan belt will slip and detericrate with
conditioner O, turn the air conditioner a lot of smoke and ncise. Turn the air
OFF. The blowers may be operated with conditicner and evaporatoer blowers OFF
the air conditicner OFF if there is no and land as scon as practicable to
indicaticn that the blowers are access any other damage prior to

mal functioning. continuing flight.
g g g

[ 5-7-10. Electrical System Failure

Turn the air conditioner and all
evaporator blowers OFF with any sign of
electrical failure {e.qg., Caution
Warning Panel - GEN GUT}.

FRR REV. AFPROVAL DATE: Bhugust 25, 2004
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SECTIOHN V.

5-7-12. Torgque Available

The toroguwe available data shown on
Figure 4-6 and Figure 5-6-% of the
approved rotorcraft flight manual does
not change with the installatiocn of the
glr cenditioner system,

5-7-13. Take-off Performance

Wo change from the basic flight manual.
5-7-14. Hover Performance

2. When the air conditioner is ON,
add &5 ibs to the actual gross weight of
the aircraft and zead the hover
performance from the hover performance
charts (Figure 4-% or Figure 5-6-8) on
pages 4-16 and 5-6-17 of the approved
rotorcraft flight manuwal. Refer to the
fecllowing paragraph for an example.

b. Assume the following conditions
with the air conditioner OFF {Refer to
Figure 4-9}: 2,000 Ft pressure altitude,
30°C OAT, and 2,700 lbs aircraft gross
weight. The HIGE power reguired is 53
FSI. When the air conditioner is turned
O, add &5 pounds to the actual aircraft
gross weight (2,700 lbs + &5 lbs = 2,765
ibs) to compensate for the increase in
power required because of the air
conditioner. The HIGE power reguired is
5% PSI with the zir conditioner ON.

FAA REV. APPROVAL DATE: August 25, 2004

08/20/04
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PERE'ORMANCE

5-7-15. Rate of Climb Performance

Reduce rate of climb shown on Figure 4-
12 by 70 fpm for all conditicns with the
air conditicner system turned ON,

5-7-16. Cruise Performance

Cruise airspeed will be reduced by 2 kts
for all gross weights shown on Figures
4-11.1, 4-11.2, and £-11.3 of the
approved rotorcraft flight mznual and by
2 kts for all gross weights shown on
Figures 5-6-7, 5-6-8, and 5-6-9 of
Supplenent & of the approved rotoreraft
Elight manual when the air conditicner
is ON.
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SECTICM VIiI. WEIGHT AMD BALANCE
| §-7-17. General
A new weight and balance should be
recalculated per the instructions in
Section 6 of the approved rotorcraft
flight manual using the following weight
and moment arm information:
I ) Table 5-7-1. Weight and Balance Information
Weight Arm Moment
Egquipment [(lbsh {in) in-1bs)
I Compressor with Clutch, Beli, and 15 led .1 2481.5
Installation Components
I Condenser with Cocling Fan 17 211.3 3592.1
Forward Evapcocrators 1.9 34.8 £92.5
I Forward Evaporator Support Structure 2.8 37.4 104.7
Aft Evaporator and Ducting (If 12.8 115 1472
installed)
| Line, Fittings, and Miscellaneous 19.7 148.4 2923.5
Egquipment
Total (2 Evaporators) T4.4 131.4 9774.3
I Total {3 Evaporators) 87.2 124 11246.3

FARA REV. APPROVAL DATE: August 23, 2004
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SECTION VII.

E-7-16. General

a. A simplified plumbing schematic cf
the air conditioning svsten is provided
in Figure 5-7-1. This schematic shows
all of the components and the direction
of the refrigerant flow through the
system. It alsc depicts the high
pressure and low pressure service ports.

o. Operation <f the air conditioning
system is controlled by switches located
in the lower center avionics panel.
Figure 5-7-2 shows the switch and
circuit breaker locations for the air
conditioning system.

KNOTE

The location of the switches and
circuit breakers may be different
than shown in Figure 5-7-2
depending on the custoner
specified avionies installed in
the aircraft.

5=-7=-7
28~-AC-022
Q8/20/04
Rev. 13
SYSTEM DESCRIPTIGN
c. The system may be run with either

the blowers con or the air conditionsar
ornn. When the air conditicner is on, the
evaporatcr blowers are also on. The
evaporator blowsrs may run at either
high or low speed in either mode.

d. Figure 3-7-3 shows the leocation
and function of the warious air
conditioning system components installed
in the aircraft.
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" l SUCTION LINE o
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| I K "L
ORWARD 7 X B]  HIGHSERWCE BYPASS| L= Nt
EVAPCRATOR | o o o 1 PORT VALVE T h : :
[ ] [ | T 1 . .
—m— . R |3 |
I |
DRYERS
RECEIVER CONDENSER
BOTTLE

Figure 5-7-1.
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AFTDUCTING
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Figure 5-7-3. Air Conditioning System - General Arrangement
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SUPPLEMENT NUMBER 8

EMERGENCY FLOATS

Section I.

5=-8-1. Intrxoduction

This supplement must be attached
to the Basic Flight Manual when
the Emergency Float Kit, Humber
4220091 is installed on the
aireraft. Operation in compliance
with Chapter 1, Operating
Limitationa, of the Bagic Flight
Manual is mandatory except as
modified by thie supplement. Other
approved sections and supplemental
data are recommended procedures.

5-8-2. Descriptiocn

The emergency flocats are designed
to allow the aircraft to make a
safe landing on water during an
emergency situation. They are not
designed for day-to-day operations
involving take-offs and landings
to the water and are not certified
for take-offs from the water.

GENERAL

The Emergency Float Kit, part
number 4220091, consists of six
geparate floats, three mounted cn
each landing gear skid, and a
nitrogen cylinder mounted under
the belly of the cabkin. Each of
the 2ix flocats has two separate
compartments and ia stowed,
deflated, on top of the landing
gear skid tube in its own
container. The cylinder is
diacharged by pulling a handle
mcunted on the pilotfs cyclic.
This cylinder is plumbed to each
of the individual floate and, when
discharged, fully inflates them
within 15 eeconds.

28-AC-022
01/23/97
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Section II. OPERATING LEIMITATIONS

5-8-3. General

Operations with the floats stowed
must be conducted within the
limitations of the basic
Rotorcraft Flight Manual.
Operatlions with the floats
inflated are limited to emergency
landings and a one-time ferry
flight to a facility where the
floats may be inspected and re-
packed. During thie ferry flight,
which may include a take off from
the water, the crew is limited to
esgsential personnel only and the
airspeed must be limited to the
iower of B85 knots or the Wy in
the appropriate limitations
section.

§-8-4. Airspeed Limits

The airspeed limitations are the
game as those listed in the basic
Rotorcraft Flight Manual with the
floats stowed. The airspeed must
be kept below B85 knots during
float deployment and with the
floats inflated.

5-8-5, Altitude Limits

Do not deploy the floats more than
4000 feet above the intended
landing area.

5-B-6. Power On Operating Limits

_The tachometer shall be marked as
" ghown in Figure 1-~1 {page 1-2) for

the standard aircraft or as shown
in Figure 5-6-1 [page 5-6-3.1) for
aircraft equipped with the
increased rotor RPM kit (reference
supplement #6j.

The normal power on operating
range is 101-103% N,. For
aircraft equipped with the
increased rotor RPH kit (reference
gupplement #6), this is 385-372
rotor RFM. These aircraft may be
operated at N, speeds as low as
9% {357 rotor RPM) in hover and
low speed flight to avoid unusual
vibrations with light cabin loads
and more than 500 pounds of fuel.
See paragraph S5-5-9.

5&-B8-7. Placards
Installed above windshield:

Maximum airspeed B5 knots with
floats inflated.

28-AC-022
01723798
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Section III. MNormal Frocedures

5-§-8. Preflight Check

2dd the following to Betfore Exterior
Check [Paragraph 2-9}:

1. Inspect fleat inflation conkrol
handle lon pilot's cyclic} for
condition and security.

Add the following to Aft Fuselage -
Left Side - Area 2 (Paragraph 2-11):

1. Inspect floats assemblies for
condition and security. Any damage to
the covers is an indication of possible
damage £c the floats.

2. Inspect all visible hoses and
lines for condition and security.

2dd the following to Fuselage - Right
Side — Area 5 (Paragraph 2-14):

1. Inspect floats assemblies for
condition and security. Any damage to
the covers is an indication of possible
damage to the flcats.

2. Inspect all wisible hoses and
lines for conditicn and security.

3. Inspect cylinder for condition and
security. Check safety pin is removed.
Check cylinder pressure is within & 50
PST (345 kPa) of the value listed in
Figure 5-8-1.

5-8-9. Hover and Low Speed Flight

During hover and low speed flight under
certain loading conditiens with floats
installed, aircraft eguipped with the
increased rotor RPM kit (reference
supplement #6) may encounter high
vibraticns. These wvibrations may be
encountered when operating the aircraft
above 101% N, with more than 500 pounds
of fuel and light cabin loads (such as
solo pilot). These vibratlions normally

FAA REV. APPROVAL DATE: May 27, 1998

2B-AC-022
0s5/237/99
Rewv 19

do not occur with less than 300 pounds
of fuel or with heavier cabin loads.
In order to aveid these unusual
vibrations, any time the aircraft is
operated with light cabln loads and
more than 500 pounds of fuel, all hover
and slow speed flight, ineluding the
initial phase of the take off and the
landing approach, should be conducted
at 99% K, (357 rotor RPM). £l1l other
operations should be conducted at 101-
103% M. See "Emergency Procedures”
sectisn of this supplement for further
informatien.

E-8-10. Before Landing.

If the aircraft is egquipped with the
increased rotor RPM kit {reference
supplement #&), add the following o
the "Before Landing™ check:

1. Witk light cabin loads {solo
pilot) and more than 500 pounds of
fuel, MW, - 9%,

3. With heavy cabin loads or less
than 500 pounds of fuel, MN; - 101-1403%.

5-B-11. Ferry for Repacking.

1. Make sure that the situation which
caused the emergency has been
corrected.

2. Make sure that the aircraft 1is
safe to fly. Pay special attention to
the tail rotor and tail rotor drive
systems for signs of strikes.

3. For the ferry flight, personnel on
poard the aircraft is limicted to
essential crew only.

4. Maintain airspeed below B3 knots
iAs or the appropriate Vg, whichever
is lower.
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NOTE: Servicable prassure range is + 50 psig
{345 kPa) for corresponding ambient tempearature
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Figure 5-8-1. Nitrogen Cylindsr Pressure

FAA REV. APPROVAL DATE: May 27, 1993
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Section IV. Emergency Procedures

5-8-12. General

Refer to Chapter 3 of the basic
Rotorcrafk Flight Manual for general
including

emergency procedures,
autorotation enkry techniques,
limitations, and recommendations.

Touchdown speed should be reduced as
much as practicable, hewever any
"normal™ autorotation speed should
result in a safe landing. If possible,
landings should be made im an area free
of wunderwater ochstacles such as
submerged branches which may damage the
floats. Landings and autorotational
landings may be made on land with the
floats inflated, however the float
containers {covers} may be damaged in
the precess.

5-8-13. Engine Failure
1. Enter autcrotation
2. Check airspeed is below ES knots.

3. If landing is to be made in waker,
1ift guard and pull float control
handle te inflate floats. Be prepared
for changes 4in the aircraft pitch
attitude during the initial stages of
the float deployment.

\

CAUTION

l

Do neot inflate the floats more than
4000 feet above the intended landing
area.

|

CRUTION

|

Full inflation of the floats requires
approximately 15 seconds - maintain
sufficient altitude, if possible, for
full inflation of the floats in the
event of an engine failure.

4. Complete normal autorotaticonal
landing.

5E-8-14.
with Power

Emergency Landing on Water

1. Inspect the landing area for
obstacles, both above and below the
water.

2. 5low the aircraft to below &5

FAA REV. APPROVAL DATE: May 27, 1999

knots. The stower the airspeed is prior
to float dsployment, the less pitching
will be experienced during inflation.

3, Lift guard and pull the float
control handle to inflate floazs.

\

CAUTICH

\

Do not inflate the floats more than
4000 feet above the intended landing
area.

‘

CAUTIOHN

\

Full inflatien of the floats requires
approximately 15 seconds - maintain
sufficient altitude, if possible, for
full inflation of the floats in the
event of an engine failure.

4. Make a normal power-on landing.

\

CAUTION

\

With the aircraft in the water and the
engine running, the engine exhaust
will propel the aircraft forward.
Moving the cyclic aft to stop the
forward motion will cause the tail
rotor to strike the water. The pilot
should make allewance feor this forward
metion during the landing appreoach.

5. Make sure rotor has stopped before
exiting alrcralt.

5-8-15. Unusual ¥ibraticns

Aircraft eguipped with the increased
rotor RPM kit {reference supplement #6}
and fleats may encounter unusuzl
vibrations when operating at hover or
low airspeeds with light cabin loads
{sole pilot) and more than 530 pounds
of fuel if the aircraft is not operated
in accordance with Section 2 of this
supplement or the pylon support struts
are not properly rigged. These
vibrations nermally do not cccur if any
of the following three cznditions
exist:

1. Heavy cabin locads, such as more
than ones pilet and/or passenger on
board.
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2. Less than 500 pounds of fuel.

3. Low rotor RPM [357 REM). With the
increased rotor RPM kit, this is 99%
N, With the standard aircraft, this
is 101% WM.

These vibrations normally do not occur
at airspeeds above translatien. ALl
fiight below translational 1ift
airspeeds with light cabin loads and
more than 500 pounds of fuel should be
conducted at minimum RPM. If unusual
vibrations are encountered in slow
speed flight or hover, reduce the rotor
speed as required. It should not be
necessary to reduce the speed below the
minimum power on rotor RPM. If the
wibration persists, there are several
technigques which can be used to stop
them. The most appropriate will depend
upon the severity of the vibrations and
specific conditions of the flight.

FAR REV. APPROVAL DATE: May 27, 1939

28-AC-022
05/27/99
Rev 10

1. Reduce RPM to the minimum power on
speed.

2. Head the aircraft into the wind.
The vibration is usually more
pronounced with a tail wind.

3., Land the aircraft if a suitable
landing site is available. Putting one
skid on the ground will normally stop
the wibration. In extreme cenditions,
a hovering autorotation can be used.

4. Accelerate into forward iflight.
The wvibration normally ceases as the
aircraft passes through approximately
25 KIAS. This technique should be used
with cawtien as the wvibration may
increase between hover and forward
flight; however it may be especially
useful if the wvibration appears part
way inkto the take off profile.

If the aircraft seems unusually
susceptible to vibrations, service the
dampers and inspect the controls and
main rotor for looseness.
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Section V.

5-p-16. General

Except for cruise flight, the floaks,
when stowed, do not appreciably affeckt
the performance of the aircraft.

5=8-17. Cruise

The floats reduce the cruise
performance by an amount approximately
equivalent to an additienal 200 pounds
nf gross weight. To determine cruise
performance, first determine the
aircraft weighk, cruise altitude, etc.
Then refer to the appropriate cruise

FAR REY. APPROVAL DATE: May 27, 1999
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FPERFORMANCE

pecrformance chart in the basic
Rotorcraft Flight Manual [or Supplement
&, Section 5-6, as appropriate]. Use
the performance curve which is 200
pounds higher than the actual aircratt
weight. That is, if the aircraft weight
is 2550 pounds, use the 2750 pound
curve., For aircraft weights above 2850
pounds, extrapolate the data shown in
the figures. This 200-pound adjustment
applies to cruise performance only.
Hover performance, climb/descent
performance, V,;, etc. are not affected
by the addition of the floats.
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Section ¥I. Weight and Balance

brackets are permanent. A new weight
and balance should be calculated per
the instructions in Section €& of the
Manual using the

5-8-18. General

The flecats and the cylinder can be . {
easily removed from the aircraft. The Basic Flight

lines, hoses, control handle, and information belaw:
Weight Arm Moment
ITEM {1b) {in} (in-1b]

14.51 142.51 2067,

Permanent components 8
143.34 g78E.6

Fleats: Set of s5ix with skid tube GB.29
extensicns
Mitrogen Cylinder, Full 23.28 109.15 2541.1
106.08 135.72 143%7.5
]

Total Installed Weight

Weight without Cylinder §2.80 142.153 11856.

FAA REY. APPROVAL BATE: May 27, 1839
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CHAFTER &

WEIGHT/ BALANCE AND LOADING

SECTION I.

6~1. Genaral Chapter 6 containse
gufficient instructions and data so that
the pilot can compute any combination of
weight and balaace. This helicopter must
be flown within the weight and center of
gravity limits stated in Chapter 1,
Operating Limitations.

6-2. Helicopter Station Diagram Figure
6~1 shows the helicopter fuselage
stations. The station reference datum
is 143.4 inches forward cof the center of
the main rotor head, on the extended
centerline of the fuselage. The primary
purpose of the figure is to aid
perscnnel in the computation of
helicopter weight and balance and
loading.

NOTE
The right hand seat track of the forward
passengar seat is also stamped to
identify c.g. location for occupants in
that seat and should be used in
calculating c.g. when occupied.

6-3. Loading Charts

a. Purpose. The 1loading data
contained in this chapter is intended to
provide information necessary to
properly iload the 480 and calculate its
weight and center of gravity for the
intended flight.

b. Use. ¥From the figures contained in
this chapter, weight and moment are
cbtained for all variable load items and
are added to the current basic wesight
and moment found on Form F-511-5, Figure
6-4, toc obtain the groes weight and
moment. Removal or installation of
approved coptional eguipment will change
the helicopter weight and C.G. These
changes shall be recorded on Form F-511-
5, Figure &-4, and a running basic total
weight, arm, and moment will De
maintained. The pilet will use thia
running basic total when performing
calculations to insure the helicopter is
loaded properly.

6-4. Center of Gravity Limits The
groes weight and C.G. are checked using
Figure 6~5 to determine if the aircraft
is loaded within the proper limits for
flight.

GENERAL

HOTB
A check should he wade to determins
whether or not the CG will remain within
limits for the entire flight as fuel is
consumed .

6-5. Fuel Loading The purpcee of the
fuel loading chart, Figure 6-6, is to
provide moment/iI00 data for wvarying
quantity of fuel.

6=6, 0il Data

a. Cil MIIL-L-7808. Weight per gallon
is 7.74 poundz. Tank capacity is 1.5
gallons for a total weight of 11.&
pounds at station 153.

b, 011 MIL-L-235%99, Weight per gallon
is 8.4 pounds. Tank capacity is 1.5
gallons for a total weight of 212.8
pounds at station 153.

6-7. Personael, Cargo, and Baggage

a. The personnel and Cargo loading
chart, Figure &6-7, provides momentf100
for wvarying weights at the designated
fuselage stations. Each line has a
corresponding fuselage station
asgociated with it. The line labelied
*"Right Front Passenger® is the line
corresponding to the most forward
position of the seat when the seat is in
the center set of tracks. The lines
labelled "Trackable Seats™ represent the
forward most and aft moet positions the
crew seats can be locked into for both
the pilot seat and the right front seat
when it is located in the right most set
of tracks, ie. for the dual pilot
configuration. The line associated with
F5 101 represents the aft most poasition
the right front seat can achieve when it
iz locked full aft. The line labelled
"Rear Passengerg” iep for personnel or
cargo placed in the rear seats with the
seats locked down in position. The line
labelled ™Baggage Box (avg)" is an
average for the bhaggage box.

HOTE
It is the responsibility of the pilot in
command to calculate the weight and
balance for the aircraft for each flight
including legs within that flight where
the loading of personnel or cargo
changes.
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Figure 6-1. Helicopter Station Diagram
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WEIGHT SHEET
MODEL . SERIARL HNO. REG. HO.
WEIGHT POINT SCRLE-LES. TARE NET. WT. ARM HOMENT
IN. LBS.
LEFT GEAR w0 143.4
RIGHT GEAR (W) 143.4
TAIL Wy 369.7
o XXX | X X |

W (369.7)+ (W, +W)(143.6)

LCG=

Wt W+ Wy

Date

WEIGHED BY

IN.

CR

COMPUTED BY

Figure 6-2. Form F-511-1

F-511-1
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HODEL SERIAL NO. REG. HO.

HELICOPTER WEIGHT AND C.G. CALCULATIOR

WEIGHT ARM MOMENT i
LBS. IN. IN-LB.
HWEIGHT (AS WEIGHED)
PLUS: MISSING STD. EQUIPMENT X
LESS: OPT. & SURPLUS WT. (NEXT PAGE) X
LESS: ENGINE 0IL
PLUS: UNUSABLE FUEL (.3 or 1.7 gal per TCDS) (2.0 bs or 2.0 143.4 2B6.8 l
11.41bs)
WEIGHET EMNPTY COMPIUTED
SID. HELICOPTIER
ACTUAL
PLUS: ENGINE OIL 12.€ X 1927.8
PLUS: OPTIONAL EQUIPMENT (NEXT PAGE) X

ITEMIZED MISSING STD EQUIP:

WT. LBS, ARM IN MOMENT IN.LB

NOTES: AJC weighed/calculated C.G. using the following data:
0il: MIL-L-7808 is 7.74/Gal, MIL-L-23699 is B.4/Gal.
Fuel Wt.: 6.7 lbs

TOTAL BASIC WEIGHT & C.G. _J !

Figure 6-3. Form F-511-2 (Sheet 1 of 3)
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ENSTROM TH“EB,-éﬁﬂ OPTICNAL EQUIPMENT LIST
SERIAL NO.
REGISTRATION HO. DATE _ .
HO. ITEM WT. ABM
INSTRUMENTS - REQUIRED (STD. EQUIP.}
Airspeed Indicator .7 70.7
Altimeter _ 1.10 69.9
Clock .5 72.0
Compass .75 £8.5
o.A.T. .13 85.5
Dual Tachometer 1.6 69.1
Torgque Indicator 1.0 69.9
1l Indicator 1.8 70.0
T.0.T. Indicator 1.0 70.9
Fuel Oty. Indicator 1.0 70.1
Transmission 0Ll Temp. 1.0 695.4
Engine 0il Temp.fPress. 1.0 69.9
AMP/Volt 1.0 70.3
[uie COPTICNAL EQUIPHMENT WT. BARM MOMENT
IN/LB
.
1
! |
F-511-3

Figure 6-3. Form F-511-3 (Sheet 2 of 3)
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ERSTROM TH-28, 480 OPTIONAL EQUIPMENT LIST CONTINUED

EERIAL NO.
REGISTRATION NO. DATE —
RO. ITEM WE. ARM MOMENT H
|
1
113
F=511-4

Figure $-3. Porm F-511~4 (Sheet 3 of 3)
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Pigure 6-4. Form F-511-5
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FUEL LOADING
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Figure &-6. Fuel Loading Chart
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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 iIn the baggage compartment when
flying single pilot. Note that the Vi
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
Ib, ie. in general 1T a 200 Ib passenger
is riding in the right front seat then
approximately 50 1b 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 Ibs when it
is forward of FS 98 and load heavier
passengers in the rear seats.

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

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 Ilocation has the
effect of increasing the Ilongitudinal
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 Multiplier
Position Longitudinal Lateral
Moving forward

to aft +65 %9
Moving aft to

forward ~65 *39
Example:

Moving a 42.5 Ib 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-1bs

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 Shel¥)
Fuel 0

6-11
28-AC-022
Jul 16715
Rev. 19
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6-10. SBnylé Loadings. Sample loading calculations are provided below:
SINGLE PILOT
COMPONENT WEIGHT ARM MOMENT LATERAL | LATERAL
ARM MOMENT
BASIC EMPTY WEIGHT/CG 1770 146.83 259888.7
PILOT 180 99 17,820.0 -20.25 -3645
CP OR PAX IN CP POSITION 99 21.25
CENTER PAX 113.1 1.0
RIGHT REAR PAX 113.1 24
BAGGAGE (behind pilot 113 -24
seat) .
BAGGAGE [aft compartment}) 192 g
ZERO FUEL WEIGHT AND CG 1,950.00 | 142.41 277,708.7 -3645
FUEL {full) 605 144.63 87500 9 0
TAKEOFF WEIGHT AND CG 2,555.00 | 142.94 365,208.7 -3645
DUAL PILOT
COMPONENT WEIGHT ARM MOMENT LATERAL | LATERAL
AEBM MOMENT
BASIC EMPTY WEIGHT/CG 1770 146.83 | 259888.7 ]
DUAL CONTROLS 4.2 119 499.8 15 63
PILOT 170 9% 16,830.0 -20.25 -3442
CP OR PAX IN CP POSITION 170 99 16,830.0 21.25 3612
CENTER PAX i13.1 ’ 0.0 1.0
| R1cHr REAR Pax 113.1 0.0 24 1
BAGGAGE (behind pilot seat) 1129 -24
BAGGAGE (aft compartment) 192 0
ZERO FUEL WEIGHT AND CG 2,114 139.08 | 294,048.5 233
FUEL 605 144.63 87500 o 0
TAKEOFF WEIGHT AND CG 2,719 140.33 | 381,548.5 233
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DURL PILOT WITH CABIN BRGGAGE
F
COMPONENT WEIGHT RRM MOMENT LATERAL LATERAL
ARM HOMENT
| BASIC EMPTY WEIGHT/CG 1770 146.83 | 259888.7
DUAL CONTROLS 4.2 1149 49%.8 15 63
PILOT 170 99 16,830.0 -20.25 —~3442
CP OR PAX IN CP POSITION 170 99 16,830.0 21.25 3612
CENTER PAX 113.1 0.0 1.0
RIGHT REAR PRX 113.1 0.0 24.0
BAGGRGE (behind pilot 50 119 5,550.0 -24.0 -1200
seat)
BRGGRGE {aft compariment) 192 o
ZERO FUEL WEIGHT AND CG 2,164.00 138.63 | 295,998.5 -959
FUEL 505 144.63 87500 0 0
TAKEQOFF WEIGHT AND CG 2,769.00 139.94 | 387,498.5 -969
DURL PILOT PLUS BAGGAGE
COMPONENT WEIGHT BRM MOMENT LATERAL LATERAL
ARM MOMENT
BASIC EMPTY WEIGHT/CG 1770 146.83 | 259888.7
'DUAI, CONTROLS 4.2 119 499.8 15 63
PILOT 170 99 16,830.0 -20.25 -3442
CP OR PAX IN CP POSITION 170 93 16,830.0 21.25 3612
ECEHTER PAX 113.1 1.0 |
! RIGHET REAR PAX 113.1 24.0
i BAGGAGE (behind pilot 50 119 5,950.0 -24.0 -1200
,l geat)
BAGGAGE (aft compartment) &0 192 11,520.0 0 0
ZERO FUEL WEIGHT AND CG 2,224 140.07 | 311,518.5 -9569
FUEL 605 144.63 B7500 0 0
TRKEQOFF WEIGHT AND CG 2,829 141.06 | 399,018.5 -569 :
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DUAL PILOT PLUS PASSENGER WITH 60 LBS BAGGAGE
-
COMPONENT WEIGHT ABRM . MOMENT LATERAL LATERAL
ARM MOMENT
BASIC EMPTY WEIGHT/CG 1770 146.83 | 259888.7
DUAL CONTROLS 4,2 119 499.8 15 63
PILOT 170 99 16,830.0 ~-20.25 -3442
CP OR PRX IN CP POSITION 170 99 16,830.0 21.25 3612
CENTER PAX 170 113.1 19,227.0 1.0 170
RIGHT REAR PAX 113.1 24.0
BAGGRGE (behind pilot 119 -24.0
geat)
BAGGRGE [;é £t compartment} &0 192 11,520.0 0 o
ZERQ FUEL WEIGHT AND CG 2,344 138.56 | 324,795.5 403
FUEL 506 144,12 72925 0 0
TRRKEOFF WEIGHT AND CG 2,850 139.55 | 397,720.5 403
DUAL PILOT PLUS PASSENGER PLUS 90 LBS BAGGRGE
COMPONENT WEIGHT ARM MOMENT LATERAL LATERAL
ARM HOMENT

BASIC EMPTY WEIGHT/CG 1770 146.83 | 255888.7
DUAL CONTROLS 4.2 119 459.8 15 63
PILOT 170 99 16,830.0 -20.25 ~3442
CP OR PhAX IN CP POSITION 170 29 16,830.0 21.25 35;;4'
CENTER PAX 170 113.1 19,227.0 1.0 170
RIGHT REAR PAX 113.1 24.0
BAGGAGE (behind pilot 119 -24.0
seat})
BRGGAGE (aft compartment) a0 192 17,280.0 g 0
ZERO FUEL WEIGHT AND CG 2,374 139.24 | 320,555.5 403
FUEL 476 145.83 | 69415 0 0|
TRKEQOFF WEIGHT AND CS 2,850 140.34 | 399,970.5 403
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PILOT PLUS 3 PASSENGERS WITHE 60 LBS BAGGAGE
COMPONENRT WEIGHT ARM MOMENT ~LATERAL . LATERAL
ARM MOMENT
BASIC EMPTY WEIGHT/CG 1770 146.83 |  25%888.7
PILOT 170 99 15,830.0 -20.25 ~3442
FORWARD PARX 150 R 13,350.0 11.5 1725
CENTER PAX 170 113.1 19,227.0 1.0 170
RIGHT REARR PAX 170 113.1 19,227.0 24.0 4080
BAGGAGE (behind pilot 119 -24.0
seat)
BAGGAGE (aft compartment) 50 192 11,520.0 0 0
ZERO FUEL WEIGHT AND CG 2,490 136.56 | 340,042.7 2533
FUEL 360 145.83 52,500 4] o
TAKEOFF WEIGHT AND CG 2,850 137.73 | 392,542.7 2533 if
PILOT PLUS 3 PASSENGERS WITHOUT BAGGAGE
COMPONENT WEIGHT ARM HOMENT LATERAL LATERAL
ARM HMOMENT
BASIC EMPTY WEIGHT/CG 1770 146.83 259888.7
FILOT 170 99 16,830.0 -20.25 -3442
FORWARD PARX 150 89 13,350.0 11.5 1725
CENTER PAX 170 113.1 19,227.0 | 1.0 170
RIGHT REAR PAX 170 113.1 15,227.0 24.0 4080
BAGGRGE (behind pilot 119 -24.0
seat}
BAGGRGE {aft compartment) 192 0
ZERO FUEL .WEIGHT AKD CG 2,420 135.19 | 328,522.7 2533
FUEL 420 147.62 62,000 0 0
TAXECOFF WEIGHT AND CG 2,850 137.03 | 390,522.7 2533
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PILOT PLUS 31 PASSENGERS PLUS 110 LBES BAGGRGE
COMPONENT WEIGHT ARM MOMENT LARTERAL LATERARL
ARM MOMENT
BASIC EMPTY WEIGHT/CG 1770 146.83 259888.7
PILOT 170 99 16,830.0 -20.25 -3442
FORWARD PAX 150 89 13,350.0 11.5 1?25||
CENTER PAX 170 113.1 19,227.0 1.0 170
RIGHT REAR PAX 170 113.1 19,227.0 24.0 4080
BAGGAGE {behind pilot 119 -24.0
seat)
BAGGAGE {aft compartment) 110 192 21,120.0 Q 4]
ZERO FUEL WEIGHT AND CG 2,540 137.65 | 349,8642.7 2533
FIUEL 310 148.77 45,500 0 )
| TAKEQFF WEIGHT AND CG 2,850 1383.65 | 395,142.7 2533

PILOT PLUS 3 PRSSENGERS (HEAVY PASSENGER UP FRONT)
BATTERY RELOCATED AFT

COMPONENT WEIGHT ARM HMOMENT LATERAL
ARM
BRSIC EMPTY WEIGHT/CG 1770 146.83 259888.7
PILOT 170 99 15,830.0 -20.25
FORWARD PRX 200 89 17,800.0 11.5
CENTER PAX 174 112.1 19,227.0 1.0
RIGHT REAR PAX 170 113.1 19,227.0 24.0
BATTERY BELOCATED RFT no 135 to 2,697
i, change 200
BAGGAGE (behind pilot 1i% -24.0
| seat} '

BAGGAGE {aft compartment) 132 0
ZERD FUEL WEIGHT AND CG 2,480 135.35 | 335,669.7
FUEL y (1] 146.77 54,305.4 0
TAKEOFF WEIGHT AND CG 2,850 136.83 | 3859,974.6
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PILOT PLUS 4 PASSENGERS
BATTERY RELOCATED AFT
LATERAL LATERAL
COMPOHENT WEIGHT ARM MOMENT ARM MOMENT

BASIC EMPTY WEIGHT/CG 1770 146.83 | 259,888.7
PILOT 170 99 16,830.0 -20.25 ~-3442
FORWARD PRX 150 89 13,350.0 11.5 1725
INBORRD REAR FARX 150 113.1 16,965.0 -2 -300
RIGHT REAR FAX 150 113.1 16,965.0 14 2100
MIDDLE REAR PAX 150 113.1 16,565.0 26.0 3900
BATTERY RELOCATED AFT no change 125 to 200 2,697 -1618
BAGGAGE (behind pilot 119 -24.0
aeat)
BAGGAGE (aft 152 G
compartment)
ZERO FUEL WEIGHT AND CG | 2,540 135.30 | 343,660.7 3953“
FUEL 310 146.77 45,4%8.7 Q 0
TAFECFF WEIGHT AND CG 2,850 136.5% | 389,159.4 3983
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SECTIOR II. WEIGHT AND BALANCE FORMS

6-11. Forms 511-1, 511-2 and 511-5

These three forms are usually prepared
by Enstrom at the time of delivery of
the helicopter. Form 511-1 is the
initial weight record of the alrcraft.
It lists the actual scale readings or
indicates that the weight and balance is
based on a standard computation for this
aircraft. This form is the basis for
forms 511-2 and 511-5. Form 511-2 is
the basic delivered weight and balance
form for the aircraft as delivered.
Form 511-5 is a continucus history of
the basic weight and moment resulting
from structural and eguipment changes.
The last entry is the current weight and
balance Btatus of the basic helicopter.
Figure 6-3 shows a sample Form 511-2 and
Figure 5-4 shows a sample Form 511i-5.

6~12. Form F-1T0

a. Form F-170, Figure &-8, 1is a
summary of the actual distribution of
the load in the helicopter. It records
the balance status of the hellcopter
step by step. It serves as a worksheet
on which tc record weight and balance
calculaticns, and any correctlions that
must be made +o ensure that the
helicopter will be within weight and CG
limits. This form may be reproduced as
desgired for weight and balance
calculations.

b. Form Preparation.

{1) First Line: This line is always
reserved for the basic empty weight,
arm, and moment of the aircraft taken
directly from the last line of Form F-
511-5.

{2) Second line: This line is for the
pilot and co-pilot combined welght and
moment .

£3) Third and forth lines: These lines
are for the passengers, 1f any.

HOTE
In the 480, the seat C.G. locations for
calculating weight and balance ares &3
follows:

Pilot Seat F.S. 97, 98,
9%, 100, 101

Co-Pilot F.S. 97, 98,

Seat (When 99, 100, 101

installed in
the right most
seat track)

28-AC-022
01/23/98
Rev 9
R.E. F.S. 8% thru
Seat (Staggered 101 @ 1"
Forward} intervals
(4 passenger})
Aft Seats F.5. 113.1

{4} Fifth and Subsegquent Lines: These
lines are for any baggage or other items
of equipment carried aboard the
aircraft, and their weight, arm, and
moment .

{5} Zero Fuel Condition: This line is
a pub-total of all of the weights listed
in the welght column, and the moments in
the moment c¢olumn. The lateral moment is
the total of the moments in the "Lateral
Moment" column. The Zero Fuel Weight CG
is then calculated by dividing the Zero
Fuel Condition Moment total by the Zerc
Fuel Condition Welght total and
recording that value in the arm column.

HOTE
DO NOT total the "ARM" Columns.

{6} Fuel: This line is for the takeoff
fuel weight, arm, and moment.

{7) Takeoff Condition: This line is
the final tally of the Zero Fuel
condition subtotals added together with
the values on the Fuel line for both the
weight and the moment columns. The
aircraft takeoff CG is then calculated
by dividing the moment total by the
takeoff weight total and entering that
value in the Takeoff Weight arm column.

HOTE
0O NOT total the "ARM" column.

c. The final step in the Weight and
Balance form is tc plot the Zero Fuel
Weight and ©G and the Takeoff HWeight
and CG on the graph at the far right on
the form and connect the two polnts by 2
straight line. This will then be a
graphical representation of the CG shift
with fuel burn and from this data the
pilot can easily determine where the
aircraft will fall relative to the
aircraft weight and CG limits for the
intended flight. The lateral moment c&an
be compared directly to the moment limit
{+7500 in-1lbs) listed in Chapter 1.
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Chaptex 7

HELICOPTER AND SYSTEMS DESCRIPTION AND OPERATION

SECTION I.

7=1. General Dascription The Enatrom
model 4680 helicopter is a 5 place, 3
bladed, single engine helicopter. The
aircraft is designed for m@ission
fiexibility. It may be configured to
transport {5} people, or easily
converted to a (3) place primary trainer
or a solo pilot light cargoc transport.
Particular attention has been given to
make it @asily convertible.

7-2. Ganeral Arrangement Figure 7-1
depicte the general arrangement. Indexed
items include access openings and most
of the items referred to in the exterior
chack paragraph in Section II of Chapter
2.

7-3. Principal Dimensions Figures 7-2.1
and 7-2.2 depict the principal
dimensicns of the aircraft.

7-4. Turning Radius The turning radius
is about 21 feet when pivoted about the
mast.

7=5. Fuselage The fuselage consists of
the cabin, the center section and the
tailcone. The cabin coneistse of a
compoaite cabin shell with a honeycomb
floor and kackwall attached to a sheet
aluminum subflocr structure which is
also referred toc as the keel.

The Pbackwall and keel structures are
attached to a welded steel tubular truss
structure called the pylon. The main
keel beams are the supporting structure
for the cabin and forward landing gear
crogsa tube. The pylcn forms the
supporting structure for the cabin, fuel
cells, transmiesion, engine, aft landing
gear croes tube, and the tailcone. The
cabir shell is all compoaite, coneisting
of muitipie layers of fiberglase with
reinforeing where necesmsary to add
gtructural stiffness.

7-6. Tailcone The tailcone section is
bolted to the aft end of the pylon and
extends to the aft end of the
heiicopter. It is a tapered, semi-
monocogque structure comprised of
aluminum skins, longercns, and
gtringerse. The tailcene supports the
tail rotor, horizontal and vertical
stabilizers, and the tail rotor guard.
It houses the tail rotor drive shaft,
some electronic equipment, and the

HELICOPTER

baggage box.
7-1. Landing Gear Syateam

a. Skid Landing Gear. The main landing
gear conBists of two tubular aluminum
ekide attached to the airframe by means
of the forward and aft cross tubes
through four pivoting lege and four air-
©il clec struta. The satruts cushion
ground contact during landing. Drag
struta give the gear stability and
etrength and prevent fore and aft
movement during ground contact
maneuvers. Replaceable hardened psteel
skid shoes are installed on each skid to
regiat skid wear on hard surfaces.

b. Tail Rotor Guard. A tubular tail
rotor guard is installed on the aft end
of the tailboom. It acta ae a warning to
the pilot upon an inadvertent tail-low
landing and aids in protecting the tail
rotor from damage.

€. Ground Handling Wheels. Each
landing gear skid tubke has provisions
for eapily installing dual landing gear
ground handling wheel assemblies. Each
skid has four luge installed over which
the wheel asgemblies glide. Each
asgembly has a manually cperated over-
centering device to 1lift the skids clear
ef the ground. The ground handling
wheels muet be remsved before flight.

7-8. Cabin. The cabin consists of one
pilot seat on the left side of the
cockpit, two or three abreast seating in
the rear and one dual purpose passenger
or co-pilot seat on the right front.
The aircraft is equipped with two
complete eBete of flight controls, cne
optional. The instrument conscle and
radio pedestal are mounted at the
forward end of the cabin floor slightly
to the left of center.

7-9. Cabin Doors The two cabin doors
are compoeite reinforced structure with
tranaparent plexiglaes windows in the
upper section. Ventilatiocn 1s supplied
by tha optional sliding panels in the
windows. Positive retention dcor latches
are used. Docrs can be equipped with
opticnal jettisonable door releases.
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Anticollision/navigation light

Horizontal fvertical stabilizer assembly
VOR/LOC Antenna - if inatalled

#2 Com antenna ~ if installed

0il cocoler Exhaust

Right engine compartment access

Right Cabin Door

Static port - pitotfstatic syetem reference
Pitot tube - standard location

Transmission cooling air intake

Engine air intake and upper plenum

Upper pulley fan exhauet

#1 Com Antenna - if instaliled

Tail rotor driveshaft

Loran antenna - if installed

Tail rotor guard

Static port - engine inlet air cauticon reference

Figure 7-1. Gensral Arrangsmnent Diagram
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T-10. BSeats

a. Pilot and Copilet Seats. The pileot
and copilot seats are tracked
adjustable, conventional aircraft seats.
The seat includes a lap belt with an
inertial reel dual shoulder harness.

b. Rear Passenger  Seats. The
passenger seats are mounted to  the
backwall and ceonsist of twoe honeycomb
panels that fold down from the backwall.
Some medels are configured with tCwin
back seats and others are configured
with a cushion arrangement for three (3)
back seat passengers with individual
combination diagonal shoulder harness
and lap kelt restraints. The twin seat
arrangement uses the same shoulder
harness as the front seats.

c. ront Passenger Seat. The right
frent crew seat ({co-piloct seat) also
douirles as a passenger s=at when the
dual controls sre removed. The seat may
be left in the seat tracks for the co-
pilot positicn or may be moved over one
set of tracks to allow more roon for the
rear passengers. To move the seat, pull
uzr on both the adjusting lever and the
latch handle under the seat base and
slide the seat appreximately 172"
forward or aft until the cenzer posts
rest on top of the seat tracks in
betwearr holes. At that peint, the
forward and atft legs will ke positicned
in the heoles so the seat can be lifted
straight up and free of the tracks. To
re-install, rewerse the process.

HOTE

The co-pilot seat shall not ke moved
over to the center (left set of tracks)
unless the extended flooring has been
installed in the right chin window and
the right set of flight controls remcved
and stowed and the protective covers
installed.

The center track of the three on the
right side of the cabin is common to
both seat installaticon positions. In
the co-pilot position, the center track
is the left seat track for the seat. In
the staggered passenger position, the
center seat track becomes the right seat
track for the passenger seat.

ZB=-AC-0ZZ
12/17/829
Resw 11

d. Inertia Reel Shoulder Harness. An
inertia reel and shoulder harness 1is
incorporated in each seat. There is neo
independent control to manually lock the
harness. With the shoulder straps
properly adjusted, the reel strap will
extend to allow the cccuparnt to lean
forward; however, the reel automatically
igcks when the helicopter encounters an
impact force of 2 to 3 "G" deceleration.
To release the lock, it is necessary to
lean back siightly to release tensicon on
the lock. The shoulder straps must be
adjusted properly to prewvent rebound
eversheeot in the event of impzct.

. Dual Conteol Removal. The right
set of flight contrels is removable for
the single pilot plus cargo or passenger
case. To remocve the tail rozor pedals,
pull the pit pins at the kase of the
tall rofor pedsl pedestals and siide tne
cedestals and gedals ocut of the sockets.
To remove the cyclic, remove tha safety
pin and unscrew the knurled knok at the
base and pull the cyclic free. Unplug
the wire bundle from the junction box on
the right rear cabin wall. Cover the
exposed plugs with the cap furnished
with the box. To remowve the ccllective,
pull the pit pin at the base, slide the
collective forward out of its socket,
unplug the wire bundle from the right
rear wall cakirn junction kox. Install
cyclic and tail roter scocket cowvers. To
re-instail, revsrse the process.

7-11. Instruments and Contreocls

a. Ipstrument Panel. The standazd
locaticn af controls, indicaters,
instruments, ard data placards installed
on the instrument panel is presented in
Figure 7-3. The total instrument
comzlement ard location Tay Vary
depending upon the specific aircraft
opticns.

b. Pedestal Panel. The gpanels and
controls instzlled in the radic pedestal
are pressnted In Figure 7-3.1.

c. Other Irnstruments and Contreols.
Instrumencs, contrels, and indicaters
rot shown in the above iilustrzfions are
shown in the chapter/fsection which
describes their related systems.
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SECTION 1II. EMERGENCY BQUIPHENT

T-12, Portable Fire Extinguishar A
portable fire extinguisher is carried in
a bracket located on the ficor to the
left of the pilot seat.

7-13. Aircraft Fire Detection System

a. General. The 480 is equipped with
a Systron Donnsr fire detection system
congisting of a teat switch, a
firefoverheat detector, and a red FIRE
warning light on the instrument panel.
The system provides the flight crew with
the necessary warning of fire or
excesalve overheat in either the upper
or lower engine compartments. The system
ise powered by the aircraft 28-volt
electrical system and is protected by
the FIRE gircuit breaker.

b. FirejfOverheat Detector System. The
aircraft is equipped with a Systron
Donner model 801-DRE preumatically
operated firej/overheat detector system.
The System consists of a sensor tube, a
responder assembly, and separate test
and annunciator circuits. The detector
genscr tube contains helium gas under a
preset pressure and a hydrogen charged
core material. The appiication of heat
to the psenscr causes an increase in
internal ogas pressure which in turn
cperates a pressure diaphragm within the
reaponder assembly that closes an
electrical contact activating the red
cockpit FIRE warning light at the top of
the instrument panel. The pressure
diaphragm within the responder assembly
servee as one side of the electrical
contact and is the only moving part in
the detector. Mechanical damage tc the
pneumatic detector’s sensor tube cannot
result in a falee alarm. Any severe
damage or detericration to the unit will
provide a "no test”, not a false alarm.
Also, because of the action of an
electrical shunt plate installed at the
mating face of the reaponder connector,
the intrusion of conducting fluide into
the electrical connector cannot cause a
false alarm.

(1l). Averaging and Discrete Sensing
Functions. The detector has two sensing
functione. It responds to an overall
"average“ temperature threshold er tc a
highly localtized "discrete” temperature

cauged by impinging flame or hot gasses.
Both the "average " and "discrete"
temperatures are factory set and cannot
be changed in the field. Both the
averaging and the diacrete functicne are
reversible. When the sensor tube ig
cooled, the pressure ia lowered and the
reduction of internal pressure allows
the alarm switch to return toc its normal
position thus opening the electrical
alarm circuit.

{2¥. Detector Test Function. In
addition to the pressure activated alarm
gwitch, there is a second switch in the
detector which is held closed by the
averaging gas pressure at all
temperatures down to -65 degrees F. If
the detector sheould develep a leak, the
loas of gas preesure would allow the
integrity switch tc cpen and signal a
lack of detectcr integrity by inhibiting
the test function. The crew may test the
detector system by pressing the Caution
Panel test switch down and holding it. A
lack of detector integrity would prevent
the FIRE warning light from activating.
A properly functicning system will be
annunciated by the FIRE warning light on
the instrument panel illuminating as
long as the test ewitch is held. The
detector Bensor will withetand an 1100
degree C direct flame without
deterioration for 5 minutes.

7-14. First 3aid Kit one general
purpose firast aid kit is provided in
the cabin area.
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SECTION III. EHGINE AND RELATED SYSTEMS

7-15. Engine

The £E80 is eguipped with an Rolls-Royce
250-CZ0W free turbine, turboshaft engine
rated at 420 SHP but derated in this
installzticn &o Z85 SHP for & five
minute tTakscff rating, and 256 SHP for
maximum continuous cperation.

7-16. Engine Compenents

The engine consists of four sections:
the compressor section, the combustor
section, the turkine secticn, and the
power and accessory gearhox.

a. Compressor Section. Bir enters the
engine through the compressor inlet and
is comprsssed by six axial and one
centrifugal compressor  stages. The
compressed air is discharged through the
scroll-type diffuser into tws external
air ducts which convey the air to the
combustion section.

b. Combustor Section. The engine has
a single combustion chamber. Air from
the compressor discharge tubes enters
the single combustion chamber at the aft
end. The air is mixed with fuel sprayed
from the fuel nczzle and the combusticn
takes place. Combustion gasses move
forward cut of the liner to the two
stage gas producer turbkine.

c. Turbine Secticn. The turbine
section is mounted between the
combustion secticn and the power and
accessory gearbox and censists of a two
stage power turbine and a separats two
stage compresser turbine. The compressor
turbine drives the compressor and
accessories gear train while the power
turbine furnishes the output power of
the engine through the power gear train.
The hot exhaust gases discharge downward
through twin ducts in the turbine and
exhaust collector support.

d. Power and Accesscry Gearbox. The
main power and accessory drive gezr
trains are enclosed in a single gesr
case. The gear case serves as the
structursl support of the engine. 211
engine components, including the engine
mounted accessories are attached to the
case. Accessories driven by the power
turbine gear train are the power turbine
tachometer generator and thse powsr
turbine gowvernor. The gas producer gear
train drives the compressor, fuel pump,
gas preoducer tachometer generator, gas
producer fuel control, and the starter-
generator.

7-17. Engine Compartment Coecling

The engine compariment is cooled by
natural convection augmented by a fan
integral toc the uoper driwve pulley.

7-18. Air Induction System

The aircraft is equipped with dual full
flow swirl tube inertisl type particle
separators. Particle laden air is
directed intc the upper plenum chamber
through a series of swirl tubes which
impart a centrifugal spin to the air as
it enters the tubes, thereby inertially
separating the heavier foreign matter.
The particulate matter falls down into a
collector and is then purged owverboard
through cne of two bleed air driven
venturi-type ejectors that exit at the
aft face of the upper plenum. The
scavenge ejectors are manually
contrelled Ly a handle mounted on the
aft side of the center pedestal. During
takeoff, hovering, or cruaiss operations
in dusty atwospheric conditions the
scavenge ejectors can be turned on by
moving the SCAV AIR control to the ON
position (Figure 7-3.2].

7-19. Engine Inlet Air Caution Light

The ENG INLET AIR caution light is a
part of the segmented caution panel and
will illuminate any time there is a
pressure drop of at least 0.5 psi across
the inlet indicating that there is a
partial blockage of the particle
separator. This czuticon lignt is
activated by a differantial pressure
switch which senses air pressurs in the
lowsr plenmum and compares it to
reference pressurs at stztic poris on
either side of the tailcone. Pilog
action required when this canticn light
illuminates is discussed in the Chapter
3 Emergency Frocedures section of this
manual.

7-20. Engine Inlet anti-icing Systen
The compressor inlet guide vanes and the
front bearing support hub are the oaly
engins components with anti-icing
provisions. Anti-icing is provided by
the use of compressor bleed air. Anti-
icing is activated by moving the ANTI-
ICE control located on the aft side of
the center pedestal to the ON pesition
(Figurs 7-3.2).

7-21. Engine Fuel Control

The CZ20W engine has a Bendix fuel
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control instalied. The system controls
engine power output by controlling the
gas producer apeed. Gas producer speed
levele are established by the action of
the power turbine fuel governor which
eensges power turbine speed. The power
turbine speed (load) is sslected by the
operator and the power to maintain thie
speed 18 automatically maintained by
power turbine governor action on metersd
fuel flow. The power turbine gowvernor
lever schedules the power turbine
governor requirements. The power turbine
governor in <%turn, schedules the gas
producer epeed to a changed power output
to maintain cutput shaft speed.

4. Throttle. The throttle is a twist
grip type on the cocllective f£flight
control. The throttle is rotated to the
left to increase or to the right to
decrease power.

k. Engine Idie Release Control. The
engine idle release is a spring loaded
plunger mounted in the switch box on the
pilot’s collective. The plunger prevents
the pilot from accidentally retarding

the throttle beyond the engine idle

position. This acte as a safety feature
by preventing inadvertent engine
shutdown. The plunger need not be
depressed when performing engine atart
or runup, however, the plunger must be
depressed when accomplishing an engine
shutdown.

c. Governcr RPM Beep Trim Switch. The
GOV INCR/DECR switch is mounted in the
switch box on both the pilot‘s and the
cepilet’s collective controls. The
awitch is a three position momentary
type. The sBwitch must be held in the
forward (INCR) position te increase the
power turbine (N2} speed or in the aft
{DECR) position to decrease the power
turbine {M2} ppeed. Regulated power
turbine speed may be adjusted in flight
through the cperating range by movemant
of the switch as required. Electrical
power for circuit operation is asupplied
by the 28-volt electrical system.

d. Gas Producer Fuel Contrcl. The
Bendix gas producer fuel controcl has a
bypasa valve, metering valve,
acceleration bellows, governing and
enrichment bhkellows, manually operated
cutoff wvalve, maximoum pressure relief
valve, a torgue tube seal and lever
aspembly and a start derichment valve.
The maximum pressure relief wvalve is
incorporated to protect the system from
excegsive fuel preesure. Fuel enters the
control from the engine driven fuel pump
and filter assembly and is conveyed to

08/12/96
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the metering wvalve. The metering valve
is operated by lever action through
movement of the governor and
acceleration bellows. The atart
derichment wvalve ie only open during
lightoff and acceleration to idle. Gas
producer speed ie controlled by the gas
producer fuel control governor. The
governcr reset section of the gas
producer fuel contrcl, however, permits
the power turbine governor to override
the speed governing slements of the fuel
contrcl to alter the fuel echedule in
reapenee to changing load conditions
applied tc the power +turhine. The
start/acceleration contrel ie provided
as an adjustakle contrecl to allow
maintenance personnel to adjust the
start cycle for altitude or temperature.

e. Power Turbine Governor. The power
turbine speed is scheduled by the power
turbine governor lever and ths power
turbine speed scheduling cam. The cam
sets a governor sBpring load which
oppocees a speed-welight output. The
overspeed protection of the compound
power turbine governcr becomes effective
at approximately 108% N2.

f. Fuel Pump and Filter Aesembly. The
C20W incorporatee a singla gear-type
pumping element, a low pressure barrier
filtar and a filter bypase valve. Fuel
enters the engine fuel system at the
inlet port of the pump and passes
through the low pressure filter before
entering the gear element. The filter
bypass wvalve allows fuel to bypaas the
filter element if it becomes clogged.
The bypass return flow. from the fuel
control ie passed back to the inlet of
the gear element. Through paasages
leading to auxiliary filling ports on
the periphery of the gear element, a
portion of the bypase flow fills the
gear teeth when vapor-liquid conditions
exist at the inlet to the gear element.
The nominal paper filter is located
ineide the fuel pump assembly upstream
of the gear element. It is retained by a
cast cover attached to the pump housing
by two socket head cap screws. The cover
is located on the rear of the pump.

g. Fuel Nozzle. The fuel nozzle is a
single-entry dual-orifice type unit
which contains an integral walve for
dividing primary and secondary flow.
This same valve acts as a fuel shutoff
valve when the fuel manifold pressure
falls below a predetermined preassure,
thus keeping fuel out of the combustion
chamber at shutdown.
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ON CUSTOMER SPECIFICATION.

Figure 7-3.2. 8Slide Control Panel
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7-22. Fusl Filter Caution Light

A fuel filter differential pressure
gwitch is installed at the fuel filter
element to measure filter pressure drop.
When the pressure drop exceeds 1.3 PSID
the switch will activate the PFUEL FILTER
caution light on the segmented caution
panel to alert the pilot to impending
filter bypass. Pilot action when this
light 4is illuminated is addressed in
Chapter 3 Emergency Procedures.

T-23. Turhine Outlet Temperature (TOT)
Heasursment Systam

The TOT measurement system consists of
four chromel-alumel, single junction
thermocouplea in the gas producer
turbine outlet with an integral
terminal. The voltages of the four
thermocouples are electrically averaged
in the assembly and delivered by the
asgembly lead tec the airframe terminal
block for reference tc the airframe
temperature indicating aystem.

7-24. Compressor Bleed Air System

The S5th stage bleed air aystem permits
rapid engine reeponse. The system
conaists of a compresscr discharge
pressure seneing pert on the Bcroll,
tubing from the sensing port to the
bleed valve, a compresscr bleed control
valve and a bleed air manifold on the
compressor case. An annular slot over
the 5th stage blades bleeda compresscr
air intc a manifold which is an integral
part of the compressor case. The
manifold forms the mounting flange,K for
the compressor bieed control valve when
the conpressor cade halves are
ageembled. Compressor discharge air
pressure seneing for bleed control valve
operation is obtained at a sensing port
on the compresscr scrocll. The bleed
control valve is normally open until 73%
¥l and is closed by compressor discharge
pressure slowly until reaching £fully
closed at approximately 93% N1 at sea
level standard conditions. The walues
where the bleed air walve starts to
close and is fully closed will vary with
altitude and temperature.

7=25. Ignition and Start System

The satarter awitch, located in the
pwitch box on the pilot‘s collective is
a pushbutton type switch. When the
switch is pressed, the circuit to the
starter relay actuating ceil and the
igniter unit are energized. The ewltch
is released when the engine starts cr
the starter time limit expirea. The

0B/12/596
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circuit is protected by the START RLY
and IGN EICTR circuit breakera.

7-~26. Engine 0il Supply

- The lubrication-syatem is a circulating

dry sump type with an external
resgervoir, ecavenge filter and heat
exchanger. A gear-type pressure and
scavenge pump agssembly is mounted within
the gearbox. The oil filter, filter
bypass valve, and pressure regulating
valve are located in the lower right
hand aide of the gearbox housing and are
accessible from the bhottom of the
engine. The engine oil tank is located
on the right side of the aircraft in the
upper engine compartment where it is
easily accessible for preflight and
servicing through the right hand engins
compartment accese panel. The tank has
a capacity of 12 pints {1.5 galleons}.
The engine oil cooler is upstream of the
reservoir. The oil passes through the
oil cooler heat exchanger and is cooled
by air supplied by a high wvolume oil
cooler blower. An external scavange oil
filter is insetalled between the oil
cooler and the engine. 3all engine oil
system linea and connections are
internal except the pressure and
scavenge linea to the front compressor
bearing and the bearings in the gas
producer and power turbine supports.

7-27. Engine Chip Caution Light

Indicating type magnetic chip detectors
{drain plugs} are installed at the
bhottom of the gearbox and at the engine
oil cutlet connection. Both engine chip
detectors are of the non-fuzz burning
type, are connected in parallel, and
incorporate a Programmable Continuity
Sensor {PCS). Any time power is applied
te the segmented caution panel or the
caution panel teet ewitch is pressed and
held for at least 3 gmeconds, the PCS
will go through a 5 second continuity
check toc ensure that the circuit is
complete. During that time the ENG CHIP
caution light will remain ililuminated
then sextinguieh. If there is a break
anywhere in the circuit the caution
light will not respond to the S second
test. During normal operation, any chip
detected on either plug will activate
the ENRG CHIP cauticn light on the
segmented caution panel.

7-28. Bngine Instruments and Indicators

The engine instruments and indicatora
are mounted in the instrument panel or
the segmented caution panel. They are
described in the fcllowing paragraphs
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and are shown in Section II of chapter
1.

a. Engine Out Warning. The segmented
cautien panel logic circuit senses the
output from the gas producer tachometer
generator. Power is supplied through the
CADT/PHL circuit breaker and connections
are made to the ENGINE OUT warning light
and to a tone generator which produces
an cscillating tone. The warning system
is activated until the Ny reaches 58%
+/- 1% and is deactivated when the gas
producer speed is above that value. The
engine out audio is distinctly different
from the low rotor audic and when
activated the engine out audic tone
generator produces an oscillating warble
tone.

b. Audio Warning Microswitch. An
attdio warning micreoswitch is installed
in the collective control system. This
switch enables the pilot to disable the
audic signal by lowering the collective
to the full down position. The audio
microswitch is located at the base of
the pilot's collective.

C. Torguemeter. The engine
torguemeter, located in the instrument
panel, is driven by an engine mounted
pressure transducer, and is powered by
the aircraft 28-wvelt electrical system

through the TORQUE circuit breaker.

d. Turbine Qutlet Temperature {TOT}.
Two types of turbine cutlet temperature
indicators are used in the 480. The
“Passive” indicator directly uses the DC
voltage produced by the engine
thermocouple harness. This voltage is
displayed as temperature on the TOT
indicator. Bo external power is
required for the “Passive* indicator.
The “Active” indicator uses the same DC
voltage produced by the engine
thermocouple harness. The “active”
indicator, which 1is powered by the
aircraft Z28-volt electrical system
through the TOT circuit breaker, then
converts the BC voltage through filters
inte a signal which drives the indicator
pointer to show the turbine outlet
temperature. The ™actiwve” indicator
wilt not operate without 2B-volt
electrical power. In the event of a
main electrical bus failure, the
instrument can be driven directly from
the aircraft battery by moving the "NZ2-
NR-TOT" switch from "MAIN BUSS™ to "BATT
BISs".

The H2/HR Switch will only be labelad
"M2-MBR-TOT" when an “Active” TOT
indicator is installed in the aircraft.

28-AC-022
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e. Gas Producer Tachometer. The gas
producer tachometer generator, located
on the engine, generates an AC voltage
with & freguency that is & functicn of
the gas producer turbine (N;) RPM. The
electrical output of the tachometer
generator is used fo drive a similar
elecitric metor within the gas producer
indicator which in tuwrn indicates the
freguency in terms of percent RPM of the
gas producer turbine speed. The power
for the gas producer tachometer is
engine generated and does not depend on
the aircraft electrical system.

f. Power Turbine Tachometer, The power
turbine tachometer is a part of the dual
tachometer indicator located om the
instrument panel. This is a digital
system, powered by the aircraft Zg-wvolt
electrical system through the W2 circuit
breaker, and driven by either a Hall
Effect tachometer generator that
generates pnlses that are a function of
the power turbine {(H;) RPM or a
tachometer generator which generates an
AC wvoltage with a freguency that is a
function of the power turbine (M,] RPM.
The pulses or AC wvoltage are then used
to drive a stepper motor within the
indicator which in turn positions the
power turbine RPM peointer (marked "T7)
to indicate the percent RPM of the power
turbine on the outer scale of the dual
tachometer indicator. Because this is a
digital system, the RPM of the power
turbine is changed to a digital pulse
and then remains a digital value when it
is displayed to the pilot. The system
has a 0.5% resolution and system
accuracy. Therefore as the needle moves
it will appear to step from one wvalue to
the next rather than present a smoocth
movement as would normally be expected
from the usual analeog type display. The
advantage of this system over the
traditional analeg display 1is its
accuracy and reliability owver the life
of the instrument. The instrument goes
through a self calibration cycle every
time power is applied thus assuring that
the calibrated system accuracy is stable
for the life of the instrument. This
system requires 28 vDC for operation.
In the event of & main electrical bus
failure, the instrument can be driven
directly from the aircraft battery by
moving the "HZ/HR" switch from "MAIN
BUSS™ to "BATT BUSS".

g. Dual Engine 0il Temperature and
Pressure Gage. The engine oil pressure
is displayed on the right half of the
doeal oil pressure ! temperature
indicator located on the instrument
panel. The o©il pressure display is
driven by an engine mounted oil pressure
transdecer. The o0il temperature is
displayed on the left half of the same
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Indicator and 1is 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 1illuminate 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.

28-AC-022
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(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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SECTION IV. FUEL SYSTEM

1-29. Fuel Supply System

The helicopter is eguipped with either
“standard” fuel bladders or
“crashworthy® fuel bladders designed to
retain fuel in & crash and to minimize
fuel spillage should the tanks separate
from the aircraft or the lines separate
from the fuel cells. The system shown in
Figure 7.4 consists of two 45 gallon
bladder type fuel cells mounted either
side of the main rotor transmission.
Each bladder is housed in a composite
fuel cell structure and is
interconnected to the other bladder
through a 2.0 inch cressfeed line in the
lower 1/3 of the fuel cell and a 1/2
inch overboard wvent line. A 3/4 inch
main fuel feed line from the lowest
point in each bladder intercennects
throngh the main fuel shutoff valve in a
"tee® to provide the fuel to the engine
equalily from each cell. The main fuel
shutoff wvalve is a ball type wvalwve
manually operated from the cockpit. It
is activated by pushing the center
button in amnd holding it in while
pulling the konob £ully out until it
stops, approximately a 4 inch pull.
Each fuel cell is eguipped with sump
drains plus the system is eguipped with
a low peint drain before the fuel enters
the engine. The capacitance fuel
quaantity probe is mounted in the right
hand fuel cell. The fuel filler cap is
located in the top of the left hand fuel
cell. The right hand cell is filled by
crossfeeding action during gravity
refueling.

7-30. Foel mantity and Managemant
System (optional}.

a. General. The optional fuel
management system consists of a fuel
flow transducer and display unit. In
addition to displaying the calculated
fuel guantity im pounds, the sSystem
displays instantaneouns fuel flow in
pounds per hour, displays instantaneous
endurance in terms of hours and minutes
of flight time awvailable at the current
fuel flow, and displays fuel consumed in
pounds. Additionally, if an optional
Loran/GFS system is installed, the fuel
management system can provide the
Loran/GPS system with real time fuel
flow and fuel remaining through a serial
port.

HOTE

Refar to the Loran/GPS Operaticn Manual
for the systam functions, capabilities,
and operating instructions.

b. Fuel Flow and Endurance Displays.
The cockpit fuel flow and endurance
display is mounted in the center of the
instrument panel and consists of a six-
segment digital display. The left three
segments of the digital display are
dedicated to fuel flow in pounds per
hour based on 6.7 lbfgallon fuel
density. The right-most three segments
are switchable between displaying fuel
endurance in hours and minutes, based on
current fuel flow or fuel remaining, or
fuel used in pounds.

The total fuel quantity on board in this
display system is not auvtomatically
sensed by a fuel quantity probe. it
must be manually loaded by the pilot at
each refueling by noting the gquantity
displayed on tha analeg fuel gquantity
gaga and then loading that wvalue into
the digital display.

7-30.1. Fuel Quantity System.

The capacitance probe located in the
right fuel cell =enses and reports
actual fuel gquantity on board by
measuring the height of the fuel
electronically and then displaying that
quantity on the analeg fuel gquantity

gage.
RHOTE

The analog fuel quantity display ie the
Primary source of fual quantity
information because it is a direct
reading gage from the capacitance probe.’
If there is a discrepancy between the
digital and analog display of fual
remaining the pilot should rely only on
the analcg display.

a. Low Fuel Caution Light. The low
fuel caution light system consists of a
float switch located near the
capacitance fuel guantity probe. This
switch activates the LOW FUEL light in
the segmented caution panel when there
are approximately five gallons of fuel
or less remaining.
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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 1idle stop vrelease 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 N> 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 Tully
applied when the lever is approximately
aligned with the collective control.
Total movement of  the collective
friction lever from full “on” to full
“off” 1s approximately 100°. The control
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may be positioned on any intermediate
position for any desired level of
friction.

CAUTION

The collective friction mechanism 1is
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.
IT there is too much resistance, reset
the friction lever to where it 1is
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 Ilongitudinal and lateral control
systems are totally independent with no
intermixing before the individual inputs
reach the swashplate. Non-rotating
control 1inputs 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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bB. Cyclic Contrcl. The aircraft is
equipped with two cyclic sticks, each
located directly in  front of the
respeciive pilot and copilot seats. The
right hand cyeclic is remowvable at flcor
level. The two sticks are mechanically
intercennected so that the movemsnt of
one stick moves the other stick
similtaneocusly. The switches mounted an
gach cyeclic grip assembly contreol the
systens marked by each switch on the
grip. The "coolie nhat™ four way toggle
switch {momentary contect] at the top
center of the grip is used to contrel
the four way cyclic control trim svstem.
"The two detent {mcmentary conzact)
ICS/Radio trigger switch located on the
forward face of the grip is used to
transmit eon ICS {opticnal eguipment)or
onn the ssalected ccommunicaticns radio
{ootional eguipment). Each of the red
push button switches can provide the
‘pilot remote contrel of @ fregquency
selection on the communications or
navigetion radio or other functions
depending on the c¢pticnal egquipment
instalied.

c. Cyclic Trim Control. Cyclic trim
control consists of & oyclic trim switch
located at the top of each cyclic grip,
& pair of electricelly cperated IJack
screw actuators that vary spring tensicn
produced by the longitudinal-and lateral
trim units, and wvaricus connecting
linkage. The cyclic trim switches =ach
have five positions which are: normally
OFF in  the center, and momentary
FORWARD, AFTY, LEET, and RIGHT. Both trim
mechanisms include an elecirically
aopesrated reversible motor and a
cylindrical spring assembly cconnected to
the cyclic control linkage and koth are
mounted on the cabin backwall in the
doper engine compariment.  When a trim
switch 1s moved off center to any one of
the four trim directions, 28-wvolt,
direct current power from the aircraft’™s
electrical systen, tarouwgh the TRIM
circuit breaker, energizes ons of thse
trim mocters te apply trim spring force
in the desired direction. By momentarily
mowving the switch, wvery small trim
incraments may ke c¢btained. Trim forces
- cannot be applied in two directions
simultaneously; when both longitudinal
and lateral trim corrections are
desired, it is necessary to apply first
one and then the other. The cyclic trim
mechanism does not limit trawvel of the
cyclic control; the pilot may owverride
the trim forces at any time.

This type of trim system has been
installed because there is no hydraulic
system to blocck the normal feedback of
rotor forces to the cyclic. Without any
trim in either the longitudinal or
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lateral cyclic control system, as the
heliceopter accelerates inte flight in
any direction from a stabilized howver
the pilot would hawe to counter the
normal rotor reaction to increase in
airspeed by holding rather significant
cyclic forges- in the direction  of
flight. The trim systemn allows the pilot
to re-estaiblish a new zero cyclic force
trim point as the helicooter is
maneuvered throughout - its flight
envelope thereby maintaining wery low
cyclic forces snd thus workload. Becauses
the cyclic control inputs are not mixed
urtil they reach the swashplate, the
pilet will experience the roeior
asrcdynamic force feedbkack as it oocurs
at the 1roter. Thersfore, as the
helicopter accelerates intoe forward
flight he will experisnce & requirement
te trim first forward and tThen more
predominantly to the right as airspeed
builds and wice wversa as the zirspeed
decreazes. In additicn, in stabilized
forward flight, deviations from a
trimmed condition at a given airspeed
will be most immediately noticed by the
pilet as a regquiremeni for lateral
retrimming as the airspeed increases or
decreases, followed by & requirement to
retrim in the longitudinal axis as the
laterzl forces are zerced. The ratic of
the lateral foroce to longitfudinal force
feedback intc the cyclic is on the order
of three to one. Thus the pilot wili
almost always experience the highest
trimming sctivity in the lateral axis as
the helicopter is mansuvered. Since the
rotor force feedback is significant, the
trim unit foreces teo counter the rotor

" forces muest, of necessity, ke fairly

high also. Thersfore, if the pilot
chooses not te retrinm during mansuvers
or accelerstions and decelerations of
the helicopter, he will be forced to
supply rather significant force at the
cyclic. A preferred method of flying
this type cf fully reversible control
systen is to lead the cyclic movement
with trim. In this manner the trim
notors do all of the work and the pilet
rmust then only suprly small forcs input
to make the final adjustment to achieve
the desired cyclic positien as <he
helicopter is maneuvered.

7-35. Tail Rotor (Antitorque) Control
System -

a. General. The tail roteor contrel
system provides directional contrel of
the atrcraft by varying the pitch ia the
tail rotor blades. Depressing either of
the antitorgue pedals moves a system of
bellcranks and control cables that
travel through the failcone te the tail
rotor assembly.
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b. ABntitorgue Pedzls. The antitorgue
controcl pedals are located con the floor
directly in front of the pilet's and
copilot's seats. The right-hand set of
padals can be removed at flocr lewel.
Pushing forward on the left pedal
changes the aircraft heading toward the
left, &nd pushing forward on the right
pedal changes the aircraft heading
toward the right. A fuwil 8 inches of
pedal adjustment is awvailable, to suit
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the individual pilet, by removing the
gquick release pins located at the top of
the pedestal arms, repositioning the
pedals and reinstalling the pins. There
are two slocts available for adjustment
on the tep of each pedestal arm, ons
horizontal and cne angled. The pilot may
select either correspending pair to hold
the pedals so that the pedal bar can ke
positicned under the desired arez of the
boot or shoe for esase of pedal movement.
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SECTION VI. POWER TRAIN

7-36. Gsneral Description The power
train shown in Figure 7-& includes the
main rotor transmission, upper pulley,
kevlar backed drive belt, lower pulley,
lower pulley drive shaft, high speed
freewheeling drive unit, high speed
splined power output driwve shaft, short
tail rotor drive shaft, long tail roter
drive shaft, and the tail rotor gearbox.

7-37. HMain Rotor Transmission The main
rotor fransmission is a splash
lubricated ring and pinion geared
transmission that changes the direction
of drive, reduces the rotational speed
by a 7.154 %0 1 gear ratio, and
transmits all of the 1ifting and flight
loads of the main rotor to the pylon.
An o0il level sight gage is located on
the right rear of the transmission and
can be viewed by looking between the
blades cof the upper pulley fan below the
right rear of the upper plenum chamber.
A bayonet type chip detector installed
in the drain plwg is incorporated.
Starting with 480 Serial Number 5042,
the main rotor transmission is eguipped
with an oil filtration/coeling system.
This system consists of & heat
exchanger, an electric pump, a pressure
switch, a filter assembly, connecting
oil lines, and the mounting brackets and
hardware. The heat exchanger is located
on the transmission forward of the upper
pulley assembly. The electric pump is a
24 Vdc unit powered through the MRGB
POMP circuit breaker and located on the
left side of the pinion area of the
transmission. The pressure switch is
installed between the heat exchanger and
the inlet port of the pump. The pressuare
switch contreols a segment light {MRGE
PRESS] in  the caution panel that
indicates when the pump inlet pressure
is less than 4.4-5.9 psi/30.2-40.7 kPa
of vacuum. The filter assembly, located
at the left aft area on the bottom eof
the transmission, incorporates a 10-12
micron spin-on oil filter. The filter
assembly also incorporates the chip
detector and a check valve that is used
to prevent loss of oil in  the
transmission due to a break in the
system between the filter housing outlet
and the pump inlet. The oil
filtrationfecooling system does not
provide pressure lubrication for the
main rotor transmission; failure of the
pump does not adversely effect the

lpbrication of the main rotor
transmission. Total oil capacity in the
transmission is & pints/2.84 liters,
total capacity is 6.5 pints/3.1 liters
if equipped with the filtration/cooling
system.,

7-38. Tail Rotor Transmisaion The tail
rotor transmission, mounted at the aft
end of the tailboocm on the stringer
tube, supports and drives the tail rotor
assembly. The tail rotor transmission is
a splash lubricated, closed oil system
with a filler port, no breather, a sight
gage located on the aft end of the
transmission, and a chip dektector
installed in the drain plug. The total
0il capacity of the tail rotor
transmission is five ounces.

7-39. Tail Rotor Driwve Shaft The tail
rotor drive shaft is a two section drive
shaft connected to each other and the
main and tail rotor transmissions by
means o©f six  bolt flex couplings
comprised of multiple thin stainless
steel plates bolted to the coupling
drive flanges. These drive couplings
permit the normal small angular
misalignment caused by tail rotor thrust
and aerodynamic loading on the tailboom.
The short sectien of drive shaft
directly aft of the upper pulley
connects the main rotor transmission
pinion shaft to the long tail rotor
drive shaft and is easily removable to
facilitate maintenance on the main drive
system components. The long tail rotor
drive shaft is a single piece steel tube
supported by a series of grease
lubricated hangar bearings and covered
by a drive shaft cover.

T-40, Upper Pulley The upper pulley is
a grooved aluminum pulley keyed to the
main rotor transmission drive pinion and
designed with internal spokes that are
made in the form of fan blades. The
upper pulley has three functions: first
to provide rotaticnal speed reduction
from the engine power ocutput shaft speed
of 6136 RPM at 102% N2 to tail rotor
drive shaft speed of 2583 RPM by means
of pulley diameter ratio relatiwve to the
lower pulley; second to transmit the
engine power, delivered by the main
drive belt, to the main and tail rotor,
and third to provide a motive force to
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draw cooling air owver the main
transmission and out of the upper engine
cecompartment . The upper pulley is

supperted at the top of the “H"™ strut by
one grease lubricated bearing located at
the aft end of the pulley and the main
roteor pinion shaft. Drive belt tensicn
is maintained by the "H" strut.

7-41. Lower Drive Pulley The lower
drive pulley is a small diameter grooved
aluminum pulley designed to receive the
power from the engine by means cof the
drive shafting cut of the overrunning
clutch. The lower pulley rotates at
engine power oubtput shaft rotational
gspesd of €196 RPM at 103% MNZ. The lower
oulley has a dual functicn; first to
provide rotational speed reduction by
m=ans of pulley diameter ratic relatiwe
to the wpper pulley, and seceond to
transmit the engine power teo the upper
pulley by means of the main drive belt.
The lower pullevy is held in position at
the beottem of the "A™ strut by two
bezrings, one at either end of the
pulley. The lower pulley bearings are
either grease or oil lubricated. The
bearing housings transmit the driwve kelt
tension lcoads to the "H" strut so that
the engine and lower pulley drive
shafting cnly carry torque loads. The
lower end of the “E" strut is free
floating, i.e. not attached to the
airframe, and is held in position by twe
fixed link rods extending horizontally
from each cof the lower pulley bearing
housings to a vibraticn absorber on the
right side of the aft pylon. Theses rods
are used only for lateral positicning cof
the lower end of the "B" strut.

7-42, Drive Bearing Hot Caution Light
Because the leower pulley zrotates at
engine power output shaft spesd [cover
6000 RPM), the conditieon and oroper
lubrication of the lower pulley bearings
is critical for safe operaticn.
Extensive flight test data has
demeonstrated that if the bearings are
over or under greased they will tend to
run hotter than nermal, uwsually ncot over
140°c, and will self adjust back to
their normal cperating temperature of 30
to 90°C. If, however, the bearings are
in an abpormal cperating condition due
to impending failure or total loss of
lubrication then they wWill run
excessively hot which will damage the
bearing seals, destroy the lubricating
propartises of the grease, and eventually
cause hearing failurs. For these reasons
thermocouples have been installed in the
lower pulley housings and the electrical
signals from each thernccouple monitored
by a bearing temperature monitor. The
threshold of the monitor circuit has
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been set at 120°C, at which polnt a
switch in the monitor circueit will close
and activate the DRIVE BRG HOT cautficn
light on the segmented cauticn panel.
Should the bearing temperature
subsequently reduce, the switch in the
menitor unit will open agein at 100°C,
with the temperature decreasing, and
will extinguish the csutien light.

L
CAUTION

Any activation of this ecaution light
should be taken wvery seriously, the
flight terminated immediately with power
applied for the descent and landing, HOT
in autorotation, and itmmediate
corractive maintenance performed.

7-43. Lower Pulley Drive System Iigure
7-3 depicts the entire drive system
assembly. Engine powsr is transmitted zo
the drive system throughk the engine
splined power output drive shaft to the
high speed averrunning cluich lcocated on
the cabin side of the accessory gear
case of the engine. The ovarrunning
clutch then transmits the engins torgue
through a splined shaft that runs back
through the center of the engine power
cutput shaft te the rear <f the engine
&CCSsSS0ry gear case where it is coupled
te the lower pulley drive shaft by means
of & flex coupiing. The lower pulley
splined drive shaft then passes through
the hellow center of the lower pulley
and mates with a splined coupling bolted
to the aft end of the lower pulley. The
spliring cn the drive shafting isolates
the engine from any fore and aft leading
in the drive system and the flex
coupling between the engine high speed
drive shaft and the lower pulley drive
snaft allows for as much as 1.5 degress
of pulley-engine ancular nisalignment.

7-44. Overrunning Clutch The
overrunning clutch is installed an the
cabin =zide [front side) cof the engine
accesscry  gesrbox. The engins power
cutput drive shaft is a splined shartft
inside the accessory gearbox. The outer
hocusing of the overrunning clutch forms
the driving porticn of the clutch znd is
driven by a hollow splined shaft
extension of that housing that slides
into the engins power cutput shafi from
the front side cof the engine gearbox.
In the driving direction the sprags
engage and connsct the cuter housing to
an inner drive nowusing which transmits
the engine torque to a splined shaft
that passes through the center of ths
engine power cutput shafi to the rear of
the engine accessory gearbox where it is
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coupled to the lower pulley drive shaft
as described in paragraph 7-43. In the
overrunning direction the 1inner 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 1line and a bottom oil
return line, each running to the bearing
housing that supports the clutch. The
reservoir iIs 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 1is 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 i1t 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 vruns 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 1is 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
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power from the aircraft 28-volt
electrical system through the XMSN
circuit breaker. This 1is 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 107°C and
rising, and will extinguish when the oil
temperature reaches 100°C 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 1is 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 1its 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 kpPa 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 Tfiltration/
cooling system.

7-22.1
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SECTION VII. MAIN AHND TRIL ROTOR GROUPS

7-47. Main Rotor System The main roior
assembly 1is &  three bladed, high
inertia, fully articulated rotor system.
The main retor hub and control system is
depicted in Figure 7-5.

a. Rotor Elades. Fach blade is of
hellow construction consisting of an
extruded leading edge spar, with a 7.25
degree twist, and to which is bonded
upper and lower zluminum skins. The root
retention is composed of .a  bonded
doubler assembly and a single retention
Fin cennecting the blade rocot to the

blade grip and a non-adjustable drag”

brace connecting the trailing edge of
the blade to the grip. &4 cap is bonded

to the tip of each blade in which there

are provisions for spanwise and cordwise
balance weights. Two tracking tabs zre
riveted te the <railing edge of each
blade.

b. Roter EKub. The rotor head
assembly is composed of two ocppesing
torged aluminum hub plates separated by
an aluminum cylindrical spacer. Through
bolts hold these items tocgether along
with steel spline adapters. Three steel
universal blocks are mounced in roller
bearing units that permit  flapping and
lead~lag motions. Laminated phenclie
rads are used to limit blade travel in
both the lead-lag and flapping axes. L
thrust nut on the bottom of each
universal block transfers vertical blade
forces to both hub plates through the
universal block. The rotor blades are
secured to each universal block on ths
hub through a forged aluminum grip which
is in turn secured to a stesl spindle
assenbly through a retention nut and
supporting bearings. Centrifugal blade
loads are carried by a Tfail-safe
Lamiflex elastomeric besaring assenbly
mounted between the klade grip and the
spindle. Blade feathering loads into the
collective flight contrel svystem are
palanced throughout the flight regims by
Flanipetal weights that are a part of
the pitch change horn on the leading
edge of each blade grip. The Lamiflex
bearing and Planipetal welght
installation is only installed on 480's

Serial Numbers 5001 - 5008 and even

those aircraft may have been medified
wWith the tension-torsicn strap
assemblies. Starting with 480 Serial
Hlumber 5007, the lamiflex hearing and
planipetal weight assemblies are
reolaced by tensicon-torsion strap
assembliss. Starting with 480 Serial
umber 5042, the flapping bearings in
the uvniversal blocks are 0il lubricated
VErSes Jgrease lubricated. Oil

reservoirs for the flapping bearings are
mounted con the top of the main rotor
hukb. Either closed circuit aydraulic
dampers or elastocmeric dampers are
incorporated between each flapping pin
and the rotor hub to limit the lead-lag
velocity of the blades.

7-48, Main Rotor RPM Indicator The
rotor tachometer indicator is part of
the dual tachometer and is Ilocated on
the instrument psansl above the engine
instrument cluster. The tachometar inner
scale displays the rotor EFM. The inner
scale pointer is marked with an ™B".

The main rotor tachometer indicator is a
digitzl system, powered by the aircraft
28-volt electrical system through the WR
circuit breaker, and driven by &
magnetic pickup mounted in the main
rotor transmissicn. The pPickup
generates pulses that are a function of
rain rotor ring gear tooth passage.
These pulses are then used to drive a
stepper motor within the indicator which
in <urn positions the main roter REM
pointer marked "R"™ to indiczte the =2PM
of the main rotor on the inner scale of
the duzl tachometer indicator. Because
This is a digital system, the RPM of the
main roter is retained as a digital
pulse when it is displayed to the pilot.
The system has a 0.5% resclution and
s¥stem accuracy. Therefore as the
nesdle moves, it will appear to step
from one wvalue to the next rather than
pPresent a smocth moevement as  would
normally ke expected frem the usual
enalcg type display. The advantage of
this systen over the traditicnal anzlog
display is its accuracy and reliability
over the life of the instrument. The
instrument goes through a self
calibration cycle every time power is
applied thus assuring that the
calibrated system accuracy is stable for
the life of the instrument. In the
event of a main electrical bus failure,
this instrument can be driven directly
from the aircraft battery by neving the
"R2/HRY switch {located near ithe
tacnometer}l from "MAIN BUS"™ to TBATT
BUS".

7-43%. Low Rotor RPM Warning System &
low rotor warning system is installed to
provide a visuwal and audic indication of
low rotor RPM. The low rotor RPM circuit
is comprised of a magnetic sensor in the
main rotor transmission, a signal
conditicning unit located behind the
instrument panel, & rad warning light at
the top of the instrument panel, and a

warning tone generator and horn. The
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magnetic sensor is  located in  the
forward perticn of the main rotor
transmission housing. It is positiocned
to sense the passage of the ring gear
teeth. The signal is sent to a small
unit located in back of the instrument
panel. The unit receives the signal from
the sensor and activates the light and
the horn at 334 +/-1 rotor REM. The
light activates regardless of collectiwve
position. The awvdic system, howewver, is
controlled by a micreswitch located at
The base of the pilot's collective, With
a low rotor RPM conditieon, the audic
signal will be silent as long as the
collective is down and the microcswitch
iz cicsed. With the collective off of
the down stop the low rotor EPM horn
will activate generating a pulsing tone
of 2900 -Hz at §0-95 decibels. The system
threshcld can be adjusted using the
potentiometer on the top of the signal
conditicning unit. Power for the low
retor RPM warning system is provided by
the aircraft 28-wolt electrical system

through the LOW ROTOR circuit breaker.
There is no high rotor REM warning.

7-50. Tail Rotor System The tail rotor
assembly is a two kladed, teetering,
delta hinged rotor systen and is
depicted in Figure 7-7. The tail rcter
head is composed of a spindle and two
blade grip fittings mounted on a cowmmon
spindie by the use of matched DT or
angular contact kall bearings and ons
rneedle bkearing per grip. This rotating
assembly is tester mounted on a center
hub by the use of either two spherical
bearings or two needle bearings. The
center hub is splined to match the £ail
rotor gearbox output shaft for positive
mounting and driwving. The control af
this assembly is accomplished through
cables up to a sliding pivot wyoke,
thence throvgh pitch change links to the
Irlade grips. Blade pitch is controlled
by links- actuating both blades
simultansously.
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1. Fixed Drag Link Bolt 6. Main Rotor Retention Nut
2. Blade Retention Bolt 7. Universal Block
3. Lamiflex Bearing Houeing 8. Pitch Change Horn
4, Blade Grip Assembly Q. Planipetal Weight
5. Pitch Change Walking Beam 10. Main Rotor Lead Lag Damper

figure 7-6. Main Rotor System
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SECTION VIII. HEATING AND VENTILATION

7-52. Optional Bleed Air Heating and
Defogging System. Cabin heating and
defogging can be provided by an cptional
bieed air type system which consists of
bieed air plumbing, two bleed air

valves, twao heater ejectors, twao
defogging flow diverters, and asscociated
distribution system. (Only a fan

defogger is provided if this system is
not instailed). The hsater control valve
is located under the cabin flcor and the
heater control, labeled HEAT, is used
to operate the valve which modulates the
bleed air flow to control the amcunt of
heat supplied to the cabin. The heater
control is located on the aft side of
the center pedestal {Figure 7-3.2). The
defog control walve is also located
under the cakin flococr and its contreol,
labeled DEFR, is located on the aft sids
of the center pedestal (Figure 7-3.2}.
¥When turned on, the heater ejsecteors use
hot compressor bleed air to pull cabin
a2ir intc a small mixing chamber and then
expel the warm air inte the cabin
through eyeball socket type nozzles cn
both sides of the center pedestal near
the pilot's and copilot's feet. The
rozzles can be swivelled teo dirsct warm
air as the crew desires. The defcg
system diverts some of the blesd alr
tsed for the heater system and routes it
to a set of EwWo ejectors and
distributors mounted {forward of the
instrument console at the base of each
ront windscreen. The control can bhe

used to modulate the amount of bleed air
reuted to the defogging ejectors to
control windscreen defogaing. There is a
small effect on aircraft performance
which is addressed in the performance
section.

HOTE

The control for the defogger might also
be labeled “DEF" orx “DEFROSTY.

7-53, Ventilation System

a. Normal Fiew Threough Ventilation.
The aircraft is equipced with =sliding
window wvents in each cockpit door to
direct ram air into the cakin. There is
also a pop out type went on each side of
the cabin in the lower portien of each
rear opera window to provide additional
flow across the back of the cabin area.
additionally, the doors can be removed
for flight if desired.

k. BREM Air Ventilatien 3ystem. In
addition te¢ the normal flow through
ventilation, the aircraft can also
equipped with an opticnal PRAM  air
vencilation system. The contrel for this
system, labesled VENT, is located on the
aft side of the center pedestal [Figure
7-3.2]. When activated, RAM air {from
outside the cockpit £flows through a
distributien system with nozzles mounted
either side of the instrument panel.
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SECTION IX.
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 1is 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 1is normally
located on a platform aft of the right
cabin backwall and is protected by a
current limiter Ilocated 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 Tfor corrective action to
prevent a thermal runaway. When the
battery reaches 160°F (71°0C), the
monitor system will illuminate the red
"battery hot" warning light 1in the
center of the caution panel to warn the
pilot that a thermal runaway iIs imminent
if positive corrective action by
removing the battery from the charging
circuit is not accomplished immediately.

28-AC-022
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ELECTRICAL POWER SUPPLY AND DISTRIBUTION SYSTEM

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 1is
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 (GCY) 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 vradio console circuit breaker
panel. Additionally, the aircraft
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electrical system is protected from a
generator feeder TfTault 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
drive

indicator display

6. Generator Tfailure 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.

28-AC-022
Jul 16/15
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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 Ffield 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 1is
complete.

d. Circuit breakers. The main circuit
breaker panel for the aircraft is
located on the radio console. Each
individual circuit breaker 1is clearly
labeled for the particular electrical
circuit protected. 1In 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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SECTION IX.

7-60. Pogition Lights The position
lights conaist of four lighte and are a
part of the nav light/ anticolliaion
light clusters located on each tip of
the horizontal stabilizer (right side
green, left side red, and a white light
facing aft in each cluster}. Power for
the nav 1lighta is provided by the
aircraft 28-wvolt electrical system
through the HAY LTS circuit breaker
pwitch.

7-61, Anticollision Lights High
intensity flashing strope-type
anticollision lights are located on the
tipe of eaeach horizontali etabilizer.
Power and control for the coperation of
the strobe lights is provided by the
aircraft 28-volt electrical system
through the STROBE LTS circuit breaker
ewitch.

7-62. Landing Light A moveable landing
light is 1located in the lower nose
section of the helicopter. Power for
both the landing light and the control
motor to extend and retract the landing
light is provided by the aircraft 28-
volt electrical system. The landing
light may be activated by the switch on
the Filot's collective control
electrical switchbox labeled LDG LT. The
landing light power switch controlas a
relay that provides the current tc the
light. Therefore, the circuit from the
collective switchbox toc the relay is
protected by the LD LT RLY circuit
breaker, while the actual light circuit
is protected by the LDE LT circult
breaker. Positioning of the landing
light wertically may be accomplished by
the wuse of the perrated top, three
position switch labeled LDG LT CTRL on
either the pilot's or copilct'a
collective switchbox. The landing light
contrel ewitch is a momentary switch
spring loaded to the center-of f
position. When the switch is pressed
forward to the EXTD positicn the landing
light extends, {the light beam moves
upward}, as leng as the switch is held

02/01/95
Rev 4
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in this pcoeition. When the switch isg
pulled down toward the pilot, the
landing light retracts, (the light beam
moves downward), ae long ae the ewitch
is held in thie peosition. The landing
light may be positioned anvwhere within
a 45 degree arc of travel in this
manner. Releasing the switch to the
center-off position removes power from
the motor and stopa the -movement of the
light. A priority relay is instalied tc
ensure that in the case both pilots
activate the switch, the first one to
activate the motor has control of the
landing light. The landing 1light
positioning motor is protected by the
LDG LT ACTR circuit breaker.

7=63. Instrument Lights The instrument
lights are geeparated intec  three
groupings; panel inetruments, engine
instruments, and radio instrument and
are 8o labeled. Each grouping is
controlled by its own associated solid
state dimmer. Power to the dimmers are
provided by the "panel light" ewitch.
Clockwiee rotation of the contrel from
the OFF position activates the
assgociated circuit and increases the
lighting brilliance. Counterclockwise
rotation of the knob dims the selected
circuit.

7=64. Cockpit Map Lights 0Cne hand held
cockpit mapfutility light 1e provided
for the crew. The light is etowed for
flight in the bayonet type helder and is
within easy reach of the crew in flight.
The map light has a red filter that may
be positioned over the normal white
light, and a rhecstat at the back of the
light unit to contrel the intensity of
the light. The light is alas equipped
with a emall momentary push button type
rheoatat override switch located on top
of the rheostat that will activate the
light to full bright as long as the
switch is held depressed. Power for the
map light is provided from the aircraft
28-volt . electrical system. Circuit
protection for the map light ies provided
by a fuse.
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SECTION XI. FLIGHT INSTRUMENTS

7=-65. Airspeed Indicator The aircraft
is equipped with a 0 -158 knot airspeecd
indicator calibrated in knota and miles
per hour. The ailirspeed indicator
indicates the airaspeed of the helicopter
during forward flight by measuring the
difference between impact air pressure
from the pitot tube and the static air
pressure from the static ports mounted
just forward of each main cabin entrance
door. The standard pitot tube location
ia below the noee of the aircraft
between the chin windows. The pitot
tube can be located on the nose to
reduce the poesibility of it becoming
fouled with snow or cther feoreign
subsatances in adverse operating
gituations. A chart correcting the
cockpit indicated airapeed to calibrated
airspeed is presented in Chapter 4,
pPerformance Data, of this manual.

Notae
Airspesd indications at airspeeds below
20 knots are unreliable.

T~86, Optional Pitot Heater The
airgcraft may be equipped with an
optional electrically heated pitot tube
to prevent ice from forming in or on the
pitot tube. Electric power for the piteot
heater is supplied from the Z8-volt
airecraft electrical system through the 5
amp circuit breaker switch located in
the switch section of the inetrument
panel. The sawitch is labelled PITOT

HEAT.

T~67. Altimster and Encodar The
ajrcraft is eguipped with a nen-altitude
encoding ©pressure altimeter. The
altimeter provides a direct reading of
height above mean sea level when
properly adjusted for the local
altimeter setting. The aircraft can ke
equipped with an optional blind encoder
for wuae with the transponder. The
encoder is a sealed unit that is
calibrated toc provide the traneponder
coded pressure altitude information
based on a standard altimeter setting of
29.92 inches of mercury. The transponder
then tranemits that altitude information
to the ATC radar when traneponder mode C
is selected by the pilot.

7-68. Attitude Indicator The aircraft
can be equipped with an opticnal AIM
510-1AL, 2B~volt, gelf contained
attitude indicator. This unit was
apecifically designed for the helicopter
vibration envircnment and is eguipped
with a fixed pointer, moving card type
display and a pilot adjustable aircraft

reference symbecl. The indicator is
capable of 360 degrees in roll and BO
degrees in pitch, either up or down, but
only has markings for the firet 20
degrees either direction in pitch and 20
degrees sither direction in roll.

HOTE

This attitude indicator must be arsctsd
manually each timea electrical power is
applied to the aircraft. To prsvent
unnecassary stress on the ersction
wmechanism it is recommended that the
"Pull For Quick EBrect"” knoh be pulled
and held by the pilot prior to applying
battery or external powar to the
aircraft.

T-69. Instantaneocus Vertical Velocity
Indicators The coptional vertical speed
indicator displays the rate of
helicopter ascent cor descent in feet per
minute. The indicator is capable of
indicating up tec 6000 feet per minute
vertical wveleocity either direction and
is actuated by the rate of atmoapheric
pressure change.

7=70. Turn and S5lip Indicator The
optional turn and glip indicator
dieplays the helicopter slip condition,
direction of turn, and rate of turn. The
ball displays the slip condition. The
pointer displaye the direction and rate
of turn. The indicator receives power
from the 28-wvolt aircraft electrical
syetem and is protected by the T&SL
circuit breaker.

7-71. Outside Air Temperature Indicator
{OAT) The OAT indicator is located at
the top center area of the cabin to the
left o©of the front windscreen center
post. The indicator displays the CAT in
both Fahrenheit and Celsiuse.

7-72. Magnetic Compass The magnetic
compase is mounted in a bracket attached
to the <center post of <the front
windecreen over the center of the
instrument panel glareshield extepnsion
and in full wview of both pilct peats.
No deviation in magnetic indicaticnsa
will occur when the landing light or
pitot heat are turned on.

7=73. Caution and Warning Systems The
caution system consiste of a segmented
caution panel located in the lower
right-hand g¢orner of the instrument
panel, and a remote MASTER CAUTION
annunciator, which ie also a push-to-
reget switch, located on the instrument
panel in front of the pilot. The warning
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system consists of three individual red
warning lights located at the top of
the instrument panel. The purpose of the
caution and warning system is to provide
visual indication, suitable for day and
night operation, that a fault condition
has occurred.

a. Caution System. The caution panel,
depicted in Figure 7-9% and described in
Table 7-1 is composed of 15 individual
worded segments wnich, when illuminated,
identify specific fault conditions. The
worded segments are only visible when
illuminated. Each segment has two lamps
so that the failure of a single lamp
will prodoce only a dimming effect. When
a fault occurs, the asscciated worded
segrent on the segmented cautiocn panel
illuminates flashing at a 2 Hz rate, and
the MASTER CAUTION light also
iliuminates flashing at the sane rate.
When the pilot acknowledges the fault by
pressing in on his push-to-reset MASTER
CAUTION annunciator/switch, the MASTER
CAUTION light will extinguish and the
fzult on the segmented caution panel
will reset to a steady CON condition.
Each fault condition, as it occurs, is
indicated by the same seguence of events
&s described above. In each case, only
the new fault will flash until
acknowledged. Only faults ennunciated by
the segmented caution panel will
activate the MASTER CAUTION light; low
rotor, engine out, and fire warning
light activation will not. Imn addition,
because the "Engine [e-ice"” light
indicates a normal system status rather
than a fault, it will not activate the
Master Caution light.

{1y Caution Panel Test. Pressing
the caution/warning panel Test-Dim
toggle switch to the Test position will
illuminate all 15 segments of the
caution panel and the MASTER CAUTICH
light, plus the FIRE, ROTCR RFM, and
ENGINE CUT warning lights for test of
all cf the light bulbs znd the three
chip detector circuits. Release of the
Teat switch to the center-0OFF pesition
resets the segmented caution panel teo
its previous state before the Tast
switch was pressed. Ho fault condition
will be altered as a result of the test.
Bolding this switch in the test position
for 3 seconds or longer will activate
the chip detecter continuity test
circuits.

{2} Caution Panel Dimming. For
night flight the caution/warning panel
Test-Dim switch can be set to the Dim
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position to select a preset dim
conditicn for the caution panel. In this
condition, each fault as it occcurs will
trigger its asscociated cauticn segment
to a full bright and flashing conditicn
along with the MASTER CRUTION light.
Pressing the MASTER CRUTION light will
reset the cavtion panel fault segment teo
steady and dim. Subsequent faults will
ke annunciated in the same manner with
only the new fault triggered to bright-
filashing until it is acknowledged, not
the previcusly acknowledged faults.

b. Warning System. The warning system
consists of three indeperndent rad
warning lights at the &tor of the
instrument panel as showan in Tigure 7-2
and described in Table 7-2, znd cne red
BATT HOT warning light located in the
center o¢f the cautien panel and
described in paragraph 7-55. Z2escause cof
its location in the caution pansi, the
BATT HOT light operates irn exactly the
same manner as the cawvtion lights
described previsusly. The rerainder of
this paragreph applies only tc the FIRE,
EOTOR  R2M, and EMGINE ©OJT warnirg
lights. When each light is activated it
comes on steady and full bricht with no
dimming capabiZity. The wsrning lights
are for conditicens that reguirs
immediate pilot action.

{l] Low Rotar RPM Warning. This
warning system is described in paragraph
740,

(2] Engine Qut Warning Systen.
This system is described in paragraph
7-24.

13} Fire #Warning Syszem. This
system is described in paragrach 7-13.

CAUTICH
e

The FIRE warning c¢ircuit is the only cone
of the three warning systems that is
independent from all other circuits in
the aircraft. The EHGINE {OUT warning,
for instance, uses the logic circuitry
in the caution panel to evaluate the N,
signal as a trigger. It is important to
remenmber that disabling one system by
pulling a cirecuit breaker may
inadvertently disable or degrade the
capabilities of ancther system. Always
cross check other instruments to confirm
the operating state of the aircraft and
systens.
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Figure 7-9, Caution and Warning System
{Standard Configuraticn)
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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 N; 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 ailrcraft 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 Ffiltration/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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TABLE 7-2 WARMNING LIGHTS

LIGHTB COLOR D!ECRIPTIGHVQF FRULT

ROTOR RPM RED Main rotor RPM below 334 RPM

ENGINE 0UT RED Engine N1 below 58%

FIRE RED The fire detection system has detected either
a fire or an extreme cverheat condition in
either the upper or lower engine compartment.
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CHAFTER 8

HANDLING, SERVICING, AND MAINTEMAWNCE

SECTICHN I. GENERAL

B8-1. Location of Servicing Peoints Refer to Table 9-2 for approved
Servicing points are shown in Figure commercial oils and fluids.
8-1.
HOTE
8-2. Servicing Table Refer to Table 8-
1 for fuel, lubricants, specifications Refer to the TH-28/480 Maintenance

Manual, Section 4, for detailed service

and capacities.
and lubrication requirements.
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SECTION 1I1I.

8-3. Fuel Types

The primary, emergency and cold weather
fuels which can be used iIn the 480
helicopter are presented in Table 8-3.
The Tfollowing 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 1is 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 wused 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 PRISTs HI-FLASH™ conforms to
MIL-DTL-85470.

a. There is no special limitation on
the use of primary fuel, but certain
limitations are 1imposed when emergency
fuels are wused. 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

28-AC-022
Jul 16/15
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FUEL

than standard will be recorded iIn 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 Tfor 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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]
CAUTION

]
Observea the following precautions in all
fusl servicing and defueling operations
as applicable:

{1) Position auxiliary ground power
units on the windward side of the
helicopter.

{2) Do HOT fuel cor defual during
alectrical storms.

{3) Do not fuel or defuel while
ground radar sets are operating
within 300 feet of the helicopter.

{4) Serviciag personnel shall not
wear metal taps on their shoes.

(5) Ba sure that the battary switch
is in the OFF position and external
power is disconaected before
fueling or defueling the
helicopter.

{6§) Ground the helicopter at the
receptacle locatad on the top of
the left sngine access panel to the
filler nozzle before rsmoving the
filler cap.

(7)) The fuel truck shall be
grounded {(truck to ground and truck
to helicopter). The helicopter
shall be grounded to +the =ame
ground point as is the fuel truck.

(B) After completion of servicing,
wash down and remove any spillover
of jet fuel. Thiz fuel does not
avaporate as rapidly as gasoline
and constitutes a fire hazard for a
much longex time. Cleaning
materials or clothing which have
become saturated with jet fuel
shall be disposed of properly.

b. Servicing.

{1l) Ground the aircraft, truck, and
neozzle,

{2) Remowve the fuel cap.

(3) Pesition the nozzle into the
fuel cell filler neck. :

{4) Fill to the specified level.

{5} Remove the nozzle and replace
the fuel cap.

28-AC-022
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(&) Disconnect the nozzle ground and

rewind hose.
(7 Digsconnect the truck and

helicopter grounds.

CAUTION

Insart nozzle carefully in a generally
downward direction, avoiding contact
with the inside of the fuel cell. Fuel
nozzles wmust be hand held duriag
servicing.

WARNING

In the event of major spillage of fuel,
&ll powered equipment will be shut down.
All persopnel will leave the vicinity
and be positioned to prevent any scurces
of possible ignition from entering the
area. The fire department will ke
summoned to the area to contain and
disperse the spill safely.

Refsr to Table 8~1 for fuel tank
capacity.

c. Defueling and Draining.

{1} Ground the aircraft, and
defueling truck.

{2) Remove the fuel cap.

(3) Insert a suction pickup from =z
defueler truck into the fuel filler
opening and remove all possible fuel.

NOTE

Defueling may take more time than is
expected because the one and one half
inch fuel cell crossfeed line is
approximately one third of the way up
the fuel cell. Once the fusl level falls
below that line then the only crossfeed
line to move fuel from thes right cell
into the left cmll is the 3/4 inch
engine feeder line that connects both
cells. A cross check of the right fuel
cell quantity using the aircraft fuel
gage can be made to see how much remains
bacause +the fuel gquantity probe is
located in the right cell.

(4} To complete defueling, drain
remaining fuel into suitable containers
by opening the two fuel cell sump
drains.
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SECTION I11.

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
-18°C (0°F). 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 iIn 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.

28-AC-022
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ENGINE AND TRANSMISSION

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 Ilower 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 1in 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 Ilower 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 Ilower pulley bearing housings. |IFf
oil i1s visible then no additional oil is
required. 1If 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.

28-AC-022
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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 Ffills 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




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.

commercial products available which are
approved for wuse 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.

8-6.1
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SERVICE PORT AT THE 12:00 CLOCK POSITION

PROPER OIL LEVEL

SIGHT GLASS

VIEWED FROM FRONT OF
THE QVERRUNNING CLUTCH

SERVICE PORT

]

il

I™N— PROPER OIL
LEVEL

SIGHT GLASS Vgnted Clut_ch
Qil Reservoir

(If Equipped)
VIEWED FROM THE LEFT
SIDE OF THE ENGINE

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 Fflapping
bearing reservoirs using the TfTollowing
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) fTull.

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) Iis/are
empty after four (4) hours of Fflying.

8-8
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SECTION VI. LANDING GEAR

I §-11, Landing Gear Oleos

Check the landing gear oleos for proper
inflation by observing the condition
placard installed on the inboard side of
the lower oleo fairings {Refer to Figure
8-4}. The bottom edge of the upper oleo
fairing is used as the indicater feor
determining the condition of the oleoc.

HOTE

The landing gear oleo condition placard
ghould be used ag a gquide in determining
the condition of the cleca. Factors
such as optional equipment, loaded
baggage, ambient temperature, and the
surface the alrcraft is parked con can
affect the accuracy of tha placard
indicaticna.

Refer te Table B-0 for
condition/corrective action information
related to the condition placard.

Refer to the TH-Z28/480 Beries
Maintenance Manual when the landing gear
oleos require servicing.

HOTE

To prevent erronecus indicationa of the
aft olecs, 1lift uvwp con the end of the
tail cone to redistribute the weight of
the aircraft if the aircraft has been
moved using the ground handling wheels.
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I Figure 8-4. Landing Gear Olec Condition Placard
Table §-0. Landing Gear Oleo Conditicn Placard
H COLOR CONDITION/CORRECTIVE ACTION
GREEN SERVICEABLE - HO CORRECTIVE ARCTION
P YELLOW SERVICEAZBLE - MAY REQUIRE SERVICING IN THE NEAR FUTURE
&
.’ RED UNSERVICEABLE - REQUIRES SERVICING
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SECTION VII.

| s-12. cround mandiing

Ground Handling Wheels. A set of dual
ground handling wheels is provided for
moving the aircraft on the ground. The
ground handling wheels attach to the
skide at the lugs provided near the aft
oleo struts. The wheels are an over
center type. The wheels must be removed
from the skids prior to flight.

ROTE
Do not ground handle by pushing or
pulling on the stabilizer or by pushing
on the nose of the cabin.
13-13. External Power

A 28-volt DC unit with a minimum ocutput
of 300 amperes is required for starting.

2. Turn the helicopter battery and
Generator switchea OFF.

b. Turn the external power OFF.

T ¢. Plug the external power source
cable securely into the external power
— receptacle.

d. Turn the external power scurce ON.

e. Turn the helicopter battery switch
OH.

I 8-14. Parking

a. Retract the ground handling wheels
and remove, allowing the helicopter to
rest on its skids.

k. Install the main rotor tiedown
c. Install static ground.
d. Install the main rotor hub cover.

e. Install the tail rotor gearbox and
hub cover.

g-12
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GROUND CPERATIONS

I8-15. Snow and Ice Removal

a. Remove all ice and sSnow
accumulations from the top of the cakin,
the top of the fuselage adjacent to and
forward of the inlets, and from both
inlet particle separatcr swirl tube
assemblies prior to any flight.

b. The best method of unblocking
swirl tubes blocked by snow is to pull
the aircraft into a heated hangar, open
the rear inspecticn panel on the upper
plenum, and use a heat gun on LOW heat
to blow from the inside of the plenum
back through the swirl tubes until all
snow has melted. Shop air can then be
used toc gently blow remaining moisture
from the inside toward the outside of
the swirl tube panel. DRY OFF the rest
of the fuselage and blades and observe
the following CAUTION for resumed
operations

]
CAUTION

Install covers over the blades and
inlets prior to moving the aircraft from
a heated hangar out into any
precipitation where the outaide air
terperature is at or below freezing. Let
thse aireraft cool for at least 30
minutea before removing all covers for
flight. Remove all ice and snow that hae
built up on the fuselage before removing
covera. Minimize any delaye in atarting
the engine and rotor after removing all
covers to prevent BnOowW from re-
accum:lating on the fuselage and flying
surfaces.
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TABLE 8-1. FUELS, LUBRICANTS, SPECIFICATIONS, AND CAPACITIES
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SYSTEM

SPECIFICATION

CAPACITY

Fuel - Standard

ASTM D1655 Jet A or Al
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 Al
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/AP1 GL-5
(See Table 8-3)

6 U.S. Pints
2.84 Liters

Tail Rotor Transmission

MIL-PRF-2105/AP1 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

Maintenance Manual (10W2) for a complete listing of the approved Primary,

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-

Emergency,

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 PRISTy HI-FLASH™ 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 1) and the fuel cells for the crashworthy fuel system are
designed for a total capacity of 90 gallons (340.65 1); 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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The following

temperatures:

is the recommended oil

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

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 11

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 Il (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 Oi1l 560
(Generation 3/HTS Oil)

for the specified average daily
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TABLE 8-2. APPROVED COMMERCIAL OILS (CONTINUED)

MIL-PRF-2105/AP1 GL-5

MANUFACTURER MANUFACTURER”S DESIGNATION

Exxon Mobil Corp. Mobil 1 Synthetic Gear Lubricant LS 75W-90
Mobil Delvac 1! 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, | Syntorq GL-5 75W

Inc. Castrol Syntrax Limited Slip 75W-90
(Syntec Gear 0il)

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

TYPE SPECIFICATION LIMITATIONS

Primary ASTM D1655 Jet A or Al With anti-ice
ASTM D6615 Jet B additive
MIL-DTL-5624 JP-4 & JP-5 (See Note below)

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)

Emergency ASTM D910 AVGAS All Grades,
(without TCP) Maximum 6 hours
operation per
overhaul period.

With anti-ice

additive
Cold Weather MIL-DTL-5624 JP-4 With anti-ice
ASTM D6615 Jet B additive
ASTM D910 AVGAS-Jet fuel
mixture

(See Note below)

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-FLASH™ 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
Al.
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CHAPTER 9

SUPPLEMENMTAL THFORMATION

SECTION I. GENERAL OPERATION

9-1. Starting The helicopter can be
started in a maximum wind welocity,
including peak gusts, of 4% knots. The
maximum gust spread is 15 kaots.

9-2, Engine Starting Acceleration
Time. The engine should start and
accelerate to idle within the times
shown in Figure 9-1. 1If the start time
becomes significantly longer than those
shown in Figure 9-1, consult maintenance
personnel .

9-3. 0il Consumption The maximum cil
consumption allowed is 0.05 gallons/hour
at pormal cruise rated power. If oil
consumption increases, consult
maintenance personnel.

9-4. Control Movesents Abrupt control
movements should be avoided, including
rapid and repetitive anti-torgue pedal
reversal. This restriction im no way
limits normal control application.

9-5. S3lopa Landings Slope landings
have been demonstrated with the slope 90
degrees either =ide of the nose uwp to a
maximam of 15 degrees.

R
CAUTION

S
Cantion must be exercised when landing
on slopes that awvailable cyclic trawval
is not exceaedad. Alsc, if any droop stop
pounding is encountaered as the
collective is Iowared the landing must
be aborted and a slope with laess angle
salected.

9-5. Minimum Transient Rotor Speed The
minimum allowable transient rotor speed

following engine failwre or sudden power
reduction for practice forced landing is
300 RPM. This is a transient 1limit and
positive corrective action {lowering the
collective} must be taken immediately by
the pilot to regain at least 334 RPM
iminimum power off rotor RPM). Lowering
the collective to full down will quickly
restore rotor RPM tc the normal
operating range under mest flight
conditions. Throttle chops or engine
failwre from the high hover point on the
Height-¥elocity {H-¥} curve, along with
the forward cyclic displacement required
to achieve 20 degrees nose down attitude
for recovery, may result in the roifor
speed decreasing below the minimum power
off rotor RPM limit but not below the
minimimm transient limit of 300 rotor
RPM. The ([(H-¥) curve was developed
taking this characteristic into account
so that proper energy is available to
return the rotor to the ncormal operating
range prior to touchdown.

9-7. Flight Over Salt Water Salt spray
in turbine engines may result in a
deterioration in performance as well as
a less in compressor stall margin.
Flight in a salt water environment below
500 feet AGL and near a large body of
salt water will also have an impact on
engine health. Following any exposure to
2 salt water envirconment, ie. hovering
over salt water or £light operations
within 5 nautical miles of an ocean
coastline below sS40 feet AGL,
appropriate entries should be made in
the aircraft log book reflecting flight
altitudes, duration of exposure, and
other pertinent information sc that
maintenance personnel can perform an
engine compressor wash and rinse the
airframe with fresh water.
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ESTIMATED PERFORMANCE  ALLISON MODEL 250-C20W

ENGINE AVERAGE STARTING TIME WITH MIL-T-5624 GRADE JP—4 FUEL

AMBIENT PRESSURE — 25.92 IN. HG ABS.
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FIGURE 9-1. ENGINE AVERAGE STRRTING TIME
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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 1is 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 1is not as
pronounced a tendency for the fuselage
to pitch up and roll left in response
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to the rotor stalling as may be
experienced in other helicopters, but
if the rotor 1is 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% Na.

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 RiIng 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 1iIn 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 Tfrom
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.




9-4

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.

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 Tor 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 Tfactors 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 1increasing 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.
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9-12. Ground Resonance
Ground resonance 1iIs 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. IT 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. IT severe vibrations are
encountered again, immediately hover
the aircraft, allow the vibrations to
dampen, and perform a hovering
autorotation.
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