MAINTENANCE MANUAL

THIS IS THE 280

Ownership of the Enstrom Model 280 Helicopter will
provide you with a smooth, distinctive, and comfortable
mode of flight geared t¢ the concept of modern
transportation, For business or pleasure, the field of
operatlons is practically unlimited, as point-to-point travel
can be accomplished from either prapared or unprepared
areas, The distinctive appearance of the 280 is symbolic of
prestige and s high performance capabillties. Under the
graceful lines of the 280 Is a ruggedly constructed
heticopter designed for easy servicing, minimum main-
tenance, depandabllity and economical oparation,
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INTRODUCTION

This Maintenance Manual is one of the group of
publications that comprise a compiete information file for
the Enstrom 280 Hslicopter manufactured by the Enstrom
Corporation, Menominge, Michigan. The information pre-
sented is intended to provide malntenance personnel with
information and procedures necessary to repair and
maintain the aircraft in Hying commission.

TABLE OF CONTENTS

The table of contents at the beginning of the Manual
presents, in sequence, the principal text headings within
each section, a complate list of Illustrations, also in
numaerical arder,

MANUAL ARRANGEMENT

information is presented by text and lilustrations under
section heading. The descriptive text for the major systems
defines the function, location, and physical character-
istics.

Operating instructions are included when reguired {o
perform specific maintenance tasks. Instructions |dentify
and locate switches, lights, and indlcators and give normal
sequence of operation.

Maintenance procedures are presented as a group in
continuoyus sequence; a general slalement of the type of
maintenance that ¢an be performed is made at the
baginning of each group. Procedural groups contain all or
part of the following, as applicable: -

Testing or oparational check
Troubleshooting

Adjustment

Removal

Cleaning

Inspection .

Repalr, parts replacement, or fabrication
Part repair, testing, and adjustment
Installation

Under each type of maintenance heading the following
information is provided, if applicable:

Tools and equipment
Materlals
Maintenance procedures
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AIRCRAFT EFFECTIVITY

The Manual is written to include all conflgurations
applicable to the Enstrom 280 Helicopter, Aircraft
differances are determined by serial number and appear as
effectivity notes on affected illustrations and in related
text. Where no effectivity notes appear, it may be assumed
that the configuration shown or discussed is applicable to
all airgraft,

MANUAL CHANGES AND REVISIONS

Subsequent te the publication of the initial issue of the
Enstrom 280 Helicopter Maintenance Manual, changes in
aircraft and equipment, in support concepts and in
procedures, as well as Information developed by
gxperience, affect the contents of the Manual, To ensure
that coverage in the Manual continues to reflect  such
changes, revised Informatlon Is released by one of the
following methods; .

A, Revision — An alteration -of portions of the Manhual
accomplished by the replacement, addition and/or
deletion of pages.

CAUTION: Do not discard the present Manual when a
revision is recelved, Consult the “A” page to
determine usabilily of old pages to prevent
having a publication with missing pages.

The “A” page that accompanies each revision lists all
pages replaced, added, or deleted, The Manual should
be disassembled and all affected pages removed and
destroyed. The replacing and added pages should then
be inserted and checked against the “A” page listing.

B. Reissue ~ In cases where large numbers of changes
are involved, a complete reissue of the Manual is
warranted. Preceding issues of the Manual then
becomes obsolete and should be discarded,

C. Saervice Information Letters and Directive Bulleting —-
Service information is to be considered as part of the
Manuyal,

C.-1 Service Information Lefter
To be used to transmit informatlon, recommen-
dations and genera! service instructlons to the
customer,

C.-2 Service Directive Bulletin
To be used to direct the customer to make
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mandatory changes, Improvements or Inspections
to his aircraft.

C.-3 Physical incorporation in the Manual of the service
Information wlll be accomplished at the next
revision date and listed on the Service Information
Summary page.
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LOG OF REVISIONS

Revislon
‘Date

Pages Revised

Ingerted Removed
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LIST OF EFFECTIVE PAGES

Insert latest changed pages, destroy superseded pages.

Page No. Is5ue Page No. lssue

* The asterlsk indicates pages changed, added, or deleted
by the currant change.
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SERVICE INFORMATION SUMMARY

The foliowing servige information has been incorporated in

this Manual;
Number

8. Note No, 0007
5. Nota No. 0013
5, Note No, 0022
5. Nota No, 0024
S. Note No, 0027
&, Note No, 8031
5.D.B, No. 8035
. No, 0014
. No. 0015
. No, 0017
. No. 0024
. No. 0032
. No, 0034
. No, 0033
. No. 0035
L. No. gQ37
. No. 0038
. No, 0038
. No. 0041
. No, 0042
. No, 0045
. No. 0047

PROBPNDDNDDDND B
e rr

Date

Oct. 24, 1968
Sept. 19, 1972
Oct. 16, 1974
Dec. 17, 1974
Dec. 9, 1975
Deac. 5, 1975
March 1, 1976
May 11, 1973
Dec. 19, 1969
April 14, 1970
Sept. 24, 1971
June 4, 1973
Sapt. 20, 1973
July 25, 1973
Dec. 17, 1973
March 14, 1974
March 14, 1974
May 22, 1974
Jan. 6, 1975
Jan. 17, 1975
Aug. 11, 1975
March 11, 1976



NOTES




NOTES




MM-2-1
ENSTROM 280 '

DESCRIPTION

One of the first steps in obtaining the utmost performance,
servicea, and flying enjoyment from vyour 280 is to
familiarize yourself with its equipment, systems, and
controls.

THE HELICOPTER

The Enstrom Model 280 Helicopter is designed for high
performance, mechanical simplicity, and maximum
versatility. By virtue of component longevity and minimum
maintenance requirements, the 280 enjoys the lowest
operating cost of any helicopter, The rugged, rotor head,
combined with the {31 |bs.) rotor blades, give unheard-of
stabllity and excellent autorotational characteristics.

INTERIOR ARRANGEMENT

The cabin Interior is a full, three-place, side-by-side
seating arrangement with a spacious 58" width for
maximum pilot and passenger comfort and safety. The
wide choice of ‘interior color styling is available to
complement any exterlor combination. The instrument
panel is on the vertical plane and is conveniently located
for dual pliot viewing. Simple, clean controls blend
tastefully into the interior. Excellent visibility is offered
through the clear view tinted Plexiglas wrap-around
windshleld and doors to overhead and lower deck
windows. Extra-width, swing-open doors close securely
with simple-to-operate safety lock handles,

AIRFRAME

The airframe is composed of thres main sections: the tail
gone assembly, cabin assembly, and pylon assembly.

The tail cone assembly is a semi-monocoque structure and
attaches to the pylon assembly with three bolts for easy
removal and installation. The rear of the tail cone supports
the horizontal stabilizer, tail rotor gear box, tail rotor, and
tail rotor skid,

The cabin is fabricated from molded. fiberglass and is an
integral unit. It is attached to the forward side of the pylon
assembly by six bolts and encompasses the structural
aluminum seat portion plus instrument panel, cyclic,
collective, and tail rotor controls. The wrap-around, tinted
Plexiglas windshield and full glass doors, plus vpper and
lower deck windows, provide for excellent visibility. The
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extra-width, swing-open doors close securely with
simple-to-operate safety lock handles. The helicopier can
be flown with elther left, right, or both doors off,

The pylon structure assembly is fabricated from steel
tubing and houses the engine, the belt engagement and
idier assembly, clutch, cooling fan, fuel tanks, and main
rolor drive system. A skid-type landing gear attaches to the
lower section at four points. Ground handling wheels are
provided for moving the helicopter, or can be easily
removed. Four air-oif struts soften landing loads and aid in
leveling the helicopter while on the ground,

AIR INDUCTION SYSTEM

The air indugtion systermn ¢onsists of a filtered non.ram air
intake located on the right side of the engine compartment.
It incorporates a spring-loaded, auvtomatic alternate air
source,

POWER PLANT

A Lycoming H10-380-C1A-205 HP four cylindar opposed
engine is used in the 280 Helicopter. The engine is
delivered with platinum spark plugs.

NOTE: It is recommended thal the appropriate
Lycoming Operator's Manua) be consulted prior
to any adjustment or répair to tha engina,

QIL SYSTEM

The Lycoming engine amploys a wet sump lubrication
system. 1t has a capacity of 8 quarts. A bayonet-type oil
quantity gauge with graduated markings Is part of the oll
tank filler cap and Is accessible through the left<hand side
cowling of the engine, Engine oil cooling s accomplished
by an oil cooler with thermostatic valves and by-pass
provisions. It s Iocated on the right-hand side of the
engine ¢compartment,

Qil System Indicators - Qil Temperature and Pressure
Gauges. Standard type gauges are provided for both the
engine oil temperature and oil pressure indications, Both
gauges are marked to provide visual engine operating
limitations and are located on the instrument panel.

ENGINE CONTROLS

Threttle, A twist-grip type throttle is Jocated on the
collective pitch control stick for direct control of engine
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powear. It is manually connected to the fuel servo-throttle
valve on the engine.

Mixture Control, A Vernier mixture control push-pull
control knob Is provided on the center of the console. 1t is
pushed in.during all flight operations. Shutting off the
engine is accomplished by placing the mixture control-in
the ldel Cut Off positien,

Magneto Switch. The magnsto switch is a key-operated
switch located in the center of the Instrument panel. For
starting, place the switch In the Both position.

Ignition Safety Switch, This switch closes the circult to the
starter button on the collectlve control.

Starter Button. The starter button Is located on the end of
the collective control, Push to engaga.

Master Switch. The master swltch is located on the
instrument panel next to the master switch circuit breaker.
It is a single-throw, two-position switch,

CABIN HEAT

The cabin heat control is located at the left-hand side of
the pilot's seat on the forward face of the seat structure.
By moving the control in or out, the operator regulates the
amount of cabin heat through two output louvers located
on the seat structure just above the lower deck windows.

CLUTCH ENGAGING LEVER

The clutch engagement lever Is located at the right side of
the pllot’s seat on the forward face of the seat structurs.
The clutch lever Is provided as a means of engaging and
disangaging the rotor drive system.

FUEL SYSTEM

The system consists of two interconnected 20 U.S. gallon
each fuel tanks, which feed simultaneously to the engine.
The tanks are located on the left and right side of the
aircraft over the englne compartment. The tanks have a
tatal fusl capaclty of 40 U.S, gallons, with a total of 2
gallons unuseable fuel, one gallon unuseable fuel in each
tank. Each fuel tank Is gravity fed to a central distributing
line which connects to the electric boost pump and engine
driven pump. The fuel control vaive is an off-on type and is
logated on the firewall next to the pilot's left shoulder.
Each tank has an Individual drain valve in the bottom,
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Thera Is also a main gasolator filter located aft of the
firewall tn the engine compartment. The control is on the
right-hand side of the engine compartment and extends
beyond the slde panel.

Auxillary Fust Pump Switeh, The fuel boost pump switch
and fuel pressure warning lights are located on the switch
circult breaker panel. The green warning light will stay
illuminated as long as the fuel boost pump is operational,
The red light will Hiuminate at any time the fue! boost
pump is shut off or fails to function properly.

Fuel Quantily Indicator. The fuel quantity gauge continu-
ously Indicates the total quantity of fuel. It 13 hooked up
through & simple type liquidometer float located in the
right-hand fuel tank. A transluscent strip on each tank
provides a direct, visual Indication of fue! level.

Fuel Flow-Fuel Pressure Indicator. The fuel pressure
providas pounds per hour and pressure readings of the fuel
as dellverad to the flow divider, The Indicator is marked for
normal operating range from 0 to 115 pounds per hour and
0-6 and 12 psi index lines,

TRANSMISSION SYSTEM

The main transmission unit provides an 8.7871 reductlon
ratio between the engine and the main rotor, The
transmission incorporates a freg-whesling unit in the upper
pullay assembly, which Is mounted on the cutput pinion
shaft. The free-wheeling unit provides a dlsconnect from
the engine in the event of a power failure and permits the
main and tall rotors to rotate in order to agcomplish safe
autorotation landings. Five and ane-half pints of No, 90 wt.
oll are used in the transmlssion, The main rotor
transmission has a sight gauge which is located on the aft
right-hand side and is visible through an opening in the
baggage compariment, A vent line Is located on the
forward slde of the main rotor transmission. Positive oil
pressure Is maintained, to the main thrust bearing, by
centrifical force of the ring gear. All other bearings are
splash fed,

Main Rotor Transmission Temperature indicator. A maln
rotor transmission gauge is located on the instrument
pangl and Is redlined at 220° F,

Tall Rotor Transmisslon, The tall rotor transmission, a
right-angla transmisslon mounted at the aft end of the tail
cone, supports and drives the tall rotor. The tail rotor
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transmission transmits power from the tail rotor drive shaft
to tha tail rotor assembly through steel spiral beveled gears
housed In an aluminum alloy housing. The tail rolor
transmission is equipped with a self-contained lubricant
supply and level gauge at the rear of the housing and a
magnetic plug can be removed to Inspect for metal
particles, Its capacity is 5 oz. of No. 10 oil. Large sight
gauge indicates full with ship leveled,

ROTOR SYSTEM

Maln Rotor. The main rotor is a three-blade, fully
articulated system; that is, the blades are hinge-mounted
to be free to Iead-lag, flap, and feather. The fully
articulated systemn in the 280 Helicopter provides smooth
control responses In ali modes of flight; and due to the
kinetic energy stored in the heavy rotor blades, allows for
easy-lo-perform, safe autorotation landings in the event of
power failure, The rotor assembly |s mechanicaily simple
and consists of three all-metal bonded blades, upper and
lower rotor bub plates, universal blocks, blade gnip
assemblies, and léad lag hydraulic dampers. The excellan}
hydraulic dampers govern the lead-lag motion and aid in
the dynamic stability of the 280,

Tall Rotor. The tail antistorque rotor ¢ounteracts the torque
of the maln rotor and functions to maintain or change the
helicopter heading. The tail rotor s a two-bladed,
teetering, delta-hinge type assembly. Each blade is
connected to a common hub, Blade pitch change is
accomplished by movemant ol the pilot's directional
contral pedals that are connected to a pitch control
assembly mounted on the tail rotor 90° gear box. This
blade pitch provides control of torque and change of
directlonal headings. Power to drive the tail rotor is taken
from the input shaft of the main transmission.

Rotor Tachometer, The rotor RPM indicator is part of &
dual-purpose tachometer which also reads gngine RPM.

Stabilizer. An all-metal, fixed-position stabilizer adjusted
to a -6° is installed on the tail cone assembly for
Ionglitudinal stability.

FLIGHT CONTROLS

Cyclic Control. The cyclic control stick is similar in
appearance to the control stick of a fixed-wing aircraft, The
directlon of stick movement results in a change of the
plane of rotation of the main rotor and will produce a
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corresponding  directional movement of the helicopter
through the longitudinal and lateral modes of flight, The
stick grip ingorporates a trigger-type swltch used for radio
transmissions angd intercom. A trim switch is also located
on the cyclic stick grip to control the longltudinal and
lateral trim forces.

Collective Pitch Control. The collective pitch control laver
is located to the left of the pilot's position and controls the
vertical mode of flight. The amount of lever movement
determinegs the angle of attack and the lift developed by the
rolor blades and results in an ascent or descent of the
helicopter. A rotating, grip-type throttle is located at the
end of the ¢ollegtive control,

Directional Control Pednls. The directional ¢control pedals
are located in the cabin forward of the pilot and/or
co-pilot. When moved, these adjustable padals change the
pilch of the tail rotor blades and thereby provide the
method of changing directional heading.

FLIGHT INSTRUMENTS

The standard flight ingtruments which are installed in the
280 as basic equipment comply with the requirements
under visual flight rules for day or night operation. The
pansel arrangement provides ease of visual observance and
includes space provisions for installation of additional
instrurments to meet individual requiremants.

Alrspaed Indicator. The single-scale alrzpeed indlcator Is
calibrated in MPH and provides an indicated airspeed
reading at any time during forward flight. The reading is
obtained by measuring the diiference between Impact air
pressure and the static vent. The pitot tube, which provides
the impact alr pressure source, is located below the cabin
nose section. Static air pressure for instrument operation
is derived from two static vents |ocated on either side of
the tail cone assembly. The openings in the pitet tube and
statlc vent porta must be maintained obstruction-free and
clean at all times for proper instrument operation.

Altimeter, The altimeter Is a sensitive type that provides
distance-height readings from 0 to 25,000 feat, The long
hand in a single complete sweep of the dial totals 1,000
feet, and the short hand totals the thousands of feet
altitude, The Instrument is ventad to the same static port
vents as the alrspeed indicator.

Compass. A standard aircraft quality magnetic compass Is
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mounted on the front of the cockpit within easy sight of
pilot or co-pilol. It is to be used in conjunction with a
compass correction card located adjacent to the
instrument,

Free Alr Temperature indicator. The free air temperature
indicator is a direct reading, bi-metaillc instrument with a
staintess steel probe. This instrument provides ambient
temperature Information which, when utilized, will assist in
determining performance capabllities of the halicopter at
the existing climatic condition, The indicator is located in
the top of the canopy.

ELECTRICAL POWER SUPPLY SYSTEM

Direct Current Power System. The baslc power supply
system s a 12-volt direct current system, with a negative
greund to the helicopter structure, A belt-driven alternator
is located on the aft part of the engine and Is used in place
of a genarator. One 12-volt battery 1s located In the
right-nand side of the pilot's compartment and serves as a
stand-by power sourcé supplying power to the system
when the alternator is inoperative,
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280 INSTRUMENT PANEL

15,

Manifold pressure/fuel flow
Fuel quantity

il preasure

Main rotor gear box

Qit temparature

Ammeter

Cylinder tamparature
Allimetar

Alrspasd

Rotorfengine tachometar

. Panel light dimmer switch
. lgnitlon switch

Master switch and circuit breaker

. Fuel pressurg Indicator and

boast pump switch

18.
17.
18.
19.
20,
21
22
4.
24,
25,
26,
27,
28.

Engine haur mater
(Not Shown)
Clogk (Not Shown)
Instrumant lights
Navigation lights
Antl-collizsion lights
Landing light
Alternator switeh
Panal light ¢irguit breaker
Sank indicator
Mixture control
Compass
lgnition safety switch
Trien motar switeh
EGT gauge
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Electrical Power Panel. The foliowing switches/combi-
nation ¢lreuit breakers are located on the switch clrcuit
breaker panal mounted on the instrument console within
easyteach.of pliot or co-pilot: magneto key switch, master
swiich, alternator switch and alternator clrcuit breaker,
boost pump switch, navigation position lights switch,
anti-collision strobe light switch, landing light switches,
panel light switch, starter switch, and trim motor switch.

LIGHTING EQUIPMENT

The basic helicopter is equipped with the required lights
necassary for VFR night operation plus additional lighting
squipment for utility and convenience purposes. The
glectrical panel on the right-hand side of the instrument
console contains the protective circult breakers and control
panals for the lighting equipment.

Position Lights. Two position lights are located one on
each horizontal stabilizer tip and one light is located aft of
and below the tail rotor gearbox.

Anti-Collision Lights. The anti-collision lights have a
strobe flashing action that provides for adequate identifi-
cation of the helicopter. They are operated by the
anti-collision swiich located on the panel.

Landing Lights, The landing lights are of the permanent
extend type, one i3 mounted on the nose and the other on
the underside of the aircraft and set in the desired angle for
the best forward and down illumination. The switches for
operation of the landing lights are located on the
instrument panel in the electrical console section. The
light on the underside of the aircraft is primarily designed
to provide illumination white hoverlng.

Instrument Panel Lighting. The upper panel instrumeni
lights are half-fixture eyebrow units which direct the light
downward over the face of the instrument, The elsctrical
pane! is illuminated by two internally lit identification
placards.

AVIONICS

All avionic tray Instaliations, radios, transponders, etc. are
installed in the lower instrument console. The gyros,
navigation Indicators, etc. are installed in the upper panel.
The radio Intercom and transmit trigger switch Is located
on the cyclic control, The radio jack box for the headsets is
located on the aft interior wall in the center of the
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helicopter,

GROUND HANDLING WHEELS

Each landing gear skid tube has a manualty operated
over-centering device to lowar the wheels or retract them
for flight. The ground handling wheels should be retracted
and the helicopter allowed to rest on the skids when
engine run-up is being performed or when helicopter Is
parked.

BAGGAGE COMPARTMENT

The compartment for storage of baggage is provided in the
tall cone assembly aft of the engine compartmeant. Access
to the area is through a single door located on the
tight-hand side and has a lock for external locking. The
capacity of the compartment is approximately 10 cu. ft.
and has an aliowable loading capacity of 60 Ibs, at Station
135,
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PRINCIPAL DIMENSIONS OF THE ENSTROM 280

Xk & AT
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SPECIFICATIONS

Power Plant

Type

Designation

Cylinders

Normal pawar

Normal RPM

Speclfic fuel consumption
Weight

Qil

Porformance

Maxtmum speed

Best rate of ¢limb
Normal fuel capacity
Rate of climb at sea levsl
Hevering ceiling - IGE ft.

Operating RPM's

Engina

Tail Rotor

Main Rotor

Main Rotor Autorotation Range

Ratlos

Lowear to upper pulley
Maln Rotor Gear Box
Tail Rotor Gear Box

Engine to maln roter

Dimensions

Width (ovarall)

Rotor diameter
Helght {overall)
Length (overall)
Cabin width at seat
Tread - Landing Gear

Rulor System
Number of blades
Chord - each

Disc area

Main rotor RPM
Tail rotor dlameter
Number of bladas
Chord

Lycoming Opposed
IJIIO-SEO-C‘IA

205 HP

2900 RPM

.5 1bg, hp/br.

322 |bs.

8 qts. at 15 |lbs.

112Vne

58 m.p.,h. - LA.S,

40 U.8. gal, at 240 |bs.
950 FPM

5600

2750-2900

22"
32
gl
27'8"
58"
74"

3

9.5"

804 sq, ft,
330

4.67

2

3.375"
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SPECIAL TOOLS
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SPECIAL TOOLS LIST

NOTE: Special tools may be purchased from The Enstrom
Helicoptar Corporation, Menominee, Michigan,
Attention: Parts Department.

ltem Nomenclature Part No.
1 Wheel Bar, Ground Handling T-0001
2 Reflectors T-0008
3 Main Rotor Track Kit, 3 Reflectors :
and Light T-0008-901
4 Pin Guide, Main Rotor Blade T-0009
5 Holsting Sling 3,000 Lb. Cap. T-0011
6 Rig Adapter, Tall Rotor T-0012A
7 Socket, Retention Thrust Nut,
Main Roter Spindle T-0013
8 Grease Injector Adapter T-0014
= Wrench Damper Shaft T-001%
10 Wrench Swash Plate Gimba! T-0016
11 Transmission Hoist Eye T-0017
12 Mandrel Assembly, Tail Rotor Balance T-0012
13 Wrench — Tall Rotor Input Nut T-0020
14 Retainer, Collective Trim Capsule T-0022
15 Tab Bender T-0026
16 Gauge, Tab Angle T-0027
T-0028A
17 Kit — Puligr Idler T-0029B
T-0029A1
T-0029B1
18 Wrench, $pindle Tali Rotor T-0033
19 Bending Fixture, Teflon T-0035
20 Seal Installer (Blade Grip) T-0038
21 Gauge — Pulley Alignmant T-0044
22 Puller — Dogleg Rod End {(Not Shown) T-0045
23 Air Gauge — Floats T-0047
24 Wrench — Retention Nul —
Main Rotor Hub T-0048
25 Wrench — Pinion Nut T-0053
26 Fixture — Dogleg Installation T-0054
27 Bearing Locator — Tail Rotor T-0055
28 Fixture — Damper Cycling T-0057
29 Dog Leg Crimp Tool {Not Shown) T-0079

30 Centering Tool «— Swash Plate (Set of 3)  T-1575
3 Locator — Cyclic Stick T-1775
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PREFLIGHT INSPECTION

After familiarizing yourself with the equipment of your 280
the primary ¢oncern will be its operation,

This checklist is designed to be used as a reference guide
while performing the preflight Inspection. Detailed
intormation is found in the Handbook of Maintenance
Instructions. Thoroughly familiarize yourself with this
Manual before ulilizing this checklist, Prior to starting the
complate preflight inspection, check the following items in
the cockplt: master switch OFF, magneto switch QFF, all
pther switches OFF, fuel valve QN.

Exterlor

CAUTION: Remove all covers and locking devices.

Check teft hand door for security.

Check windshield for cracks.

Check pitotl tube for obstructions.

Check landing lights for operation and security.

Check induction Intake scoop for obstructions,

Check right hand shock strut—piston extension should

be %" to 1%" from red ling-~struts ¢lean,

7. Check right hand landing gear for security. (Ground
handling wheels secured.)

8. Check right hand door for sacurity,

9. Drain fusl sump.

10. Check right hand engine compartment,

11. Check air intake scoop for obstructions,

12. Check right hand fuel tank — FULL — 100/130 octane
cap secured, Drain tank sump.

13, Check main gear box oil level.

14, Check baggage door — locked.

15, Check right hand static port-opening unobstructed.

16, Check tail cone for general condition.

17. Check tail rotor drive shaft for security,

18, Check stabilizers for security,

18, Check navigation and strobe lights for operation andg
sacurity.

20. Check tall rotor pitch links for binding or locseness,
Check tall rotor blade for security and leading edge for
nicks, bonding separation and general condition,

21, Check tail rotor guard for damage and security. Also,
check tall rotor gear box for oil quantity,

22, Check left hand static port-opening unobstructed,

23. Check malin rotor blades for nicks, bonding separation
or looseness.

24. Check main rotor pitch links for binding or looseness.
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. Check cyelic and collective walking heams for security.
. Check blade dampers for proper security and oii level.
. Check left hand fuel tank — FULL — 100/130 octane

cap secured, drain tank sump,

. Check engine @il — 6 quarts minimum, 8 quarts

maximum.

. Check fuel system for leaks.

. Check exhaust manifold for cracks and locseness.

. Check engine for oil leaks.

. Check belt drive system.

. Check left hand shock struts—piston extension should

be %" to1% " from red line—struts clean,

. Check left hand landing gear for security. (Ground

handling wheels secure.)

Interior

10.
. Set master switch ON.
12,
13,
14,
15,
16.

Check and adjust tail rotor pedals,
heck seat belts fastened.

Doors latched,

Cotlective full down and friction on.
Check clutch disengaged.

Check throttle CLOSED,

Check mixture IDLE CUT OFF.
Check fuel valve ON.

Check magneto switch OFF,

Radio switched QFF,

Check fuel quantity,

Check fuel pressure warning light (press to test).
Check trim motors for operation.

Check controls for fresdom of operatlon.

Sel aitimeter.
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START

EXTERIOR INSPECTION
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HELICOPTER INSPECTION AND LUBRICATION
CHECK SHEET INSTRUCTIONS

These check sheets are designed to be used as a
“Reference Guide" when performing Inspections; the
sheats when completed may be kept as a parmanent part ot
the hellcopter's records, Adherence to Malntenance Manual
Information is mandatory and should be consulted when
utilizing thls check sheet. Each perlodic inspection
includes every preceeding Inspection; the 100 hour periodic
inspaction includes all 50 and 100 hour items. A complate
lubrication check sheet must accompany the signed
Ingpection check sheet,

OVERRUNNING CLUTCH SERVICE
INSTRUCTIONS

Three screws are provided in the flange of the overrunning
clutch. Turn cluteh untll two screws are horizontal and the
third screw Is above. Remove the top and one of the
bottom scraws, Qil should seep out of lower hole. If oil
does not seep out, add ofl through top hole with a
spring-type oller. Reference lubrication chart page MM-3-5,

UNSGREW TO / !
CHECK

OVERRUNNING CLUTCH

LUBRICATION NOTE:
+40° F. to +120" F. — D.T.E. heavy medium oil mobil
-10° F. to +20" F. — Arctic “C" - mobil or equivalent
-10° F. to -30° F.  — Arctic light oll - mebil or
equivaient.
-40* F. to +120° F. — MIL-L-7808 turbo oil #15 - humble
or equivalent.
MIL-L-23699 turbo oll #2380 -
humble or equivalent.
-30° F. to +120* F. — G.E. #F-50 versilube
Maobil #220 ATF fluid
Enco #B-10103 or Exxon



LUBRICATION CHART

MM-2-5

100 HOURS 25 HOURS

(]
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ENSTROM HELICOPTER INSPECTION GUIDE

Serial No. Owner

N Address

Total Time:

Engine Circle type of inspection:
Airframe 50 100 Periodic Special

c> |8 S > |8 ©
. §2 |85 2% _ §Z |85t
Nature of Inspection 5 L s ~x s x Nature of Inspection 0% 8x |8x
23568 (|58 25558 |60
nPoldc |©c nooloc |@c
SELE(Z0 (20 SILE|S0 |20
25 50 25 50
Period | 75 100 Period | 75 100
|I. Main Rotor Blades 2. Proper security of lower nuts 100
A. Inspect main rotor blades for: 3. Proper lubrication 25
1. Cleanliness and corrosion 25 D. Inspect hub for:
2. Obstructed drain holes at tip 25 1. Evidence of cracks 100
3. Nicks, dents, scratches 25 2. Fretting of spline adapters 100
4. Proper security of attachment 3. Proper lubrication 25
to hub 100 4. Proper security of lock
5. Evidence of loose bonding 100 washers and lock plates 100
6. Defective rivets on drag link 5. Proper torque of retaining nut
attaching fitting 100 400 ft./Ibs. 100
1I. Main Rotor Assembly E. Inspect damper for:
A. Inspect blade spindles 1. Evidence of leakage 25
assembly for: 2. Proper fluid level if necessary AR
1. Damaged blade attaching 3. Proper security of attachment 100
pins 200 4. Evidence of loose rod end 100
2. Evidence of ratcheting or F. Inspect control rods for:
binding of bearings 100 1. Evidence of damage 100
3. Proper spring back on blade 2. Evidence of loose rivets 100
grip ) 100 3. Condition of oilite bushings 100
4. Ewde_nce _of lamiflex G. Inspect bell crank for:
deterioration 588 1. Evidence of cracks 100
5. Condition of nylatron 2. Proper bearing operation 100
6. Proper security of up and 3. Proper security of hardware 100
down stops 100 4. Proper lubricati
P wn . per lubrication 25
7. Condition of "0 rings 200 H. Inspect pitch change horns for:
8. Security of spindle nut 200 - Inspect pitch chang or:
9. Proper lubrication 25 1. Proper security to blade grip 100
B. Inspect flapping hinge pin for: 2. Evidence of cracks 100
' P pping hinge p . 3. Condition of rod ends and
1. Ewden_ce of bmdlqg or security of barrels 100
ratcheting of bearing 100 I Inspect swash plate for:
2. Evidence of sheared split pin 100 ’ p_ P .
3. Evidence of worn dampers 1. Evidence of roughness or
attach ears beyond binding of cyclic bearing 100
permissible limits 100
4. Proper security 100
5. Proper lubrication 25
C. Inspect universal blocks for:
1. Evidence of damaged lead
lag stops 100
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ENSTROM HELICOPTER INSPECTION GUIDE

Serial No. Owner
N Address
Total Time:
Engine Circle type of inspection:
Airframe 50 100 Periodic Special
s |B=|Bs 53 (85 (8s
X 2c _|S€9 | . =5 S22 |59
Nature of Inspection SLP| 8% Sx Nature of Inspection gSv|8x Sx
2535858 583|82(8¢
SIE|S6 (=6 ELE[S0 |20
25 50 25 50
Period | 75 | 100 Period | 75 | 100
2. Evidence of roughness or 3. Check teetering bearings for
binding of collective bearing 100 roughness
3. Evidence of looseness of 4. Proper lubrication 25
universal joint 100 C. Inspect tail rotor pitch change
4. Evidence of cracked upper for:
swash plate casting 100 1. Cracked or damage castings 100
5. Evidence of cracked lower 2. Proper operation of pitch
swash plate casting 100 control mechanism 100
6. Evidence of loose collective 3. Damaged or worn pitch
guide tube bushing beyond change guide bolts 100
permissible limits ) 100 4. Evidence of looseness,
7. Proper clearance from main roughness or binding of pitch
gear box ) 100 change bearing 100
8. Evidence of loose bushings 5. Proper security of all nuts and
and rod ends on collective bolts 100
walking beam 100 IV. Main Drive System
9. Evidence of cracked or Al belt tensioning for:
damaged collective walking " nspegt © gnsmnmg or
beam 100 1. Fretting of gldg plates ) 50
10. Evidence of loose or worn 2. Worn bushing in slot on side
dog leg rod ends 100 plates ’ 50
a. Security of dog legs to 3. Evidence of worn spring
push pull rods 100 capsu_le 50
IIl. Tail Rotor Assembly 4. faetx;,l:my of clutch engagement %
A. Inspect tail rotor blades for: 5. Worn bushing on threaded rod
1. Cracks, nicks, dents, and guide 50
scratches beyond 6. Worn bushing on bell crank 50
permissible limits 25 7. Binding or excessive
2. Evidence of separation of looseness of hardware 50
bonded joints 100 8. Proper extension of thread rod
3. Defective tip rivets 100 guide with clutch engaged 50
4. Security of blade in grip 100 9. Check condition of drive belt 100
5. Cleanliness and corrosion 25 B. Inspect idler assembly for:
B. Inspect tail rotor hub assembly '1 Excessive looseness or.
for: . bolting bushing in 3/4” rod 50
1. Evidence of looseness, 2. Defective aluminum yoke
bnne_lllng or binding of_ casting or forgings 50
bearings (disconnect pitch 3. Side straps for cracks 50
links and rotate blade 2 or 3
turns) 25
2. Security of retaining nut and
proper safety 100
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ENSTROM HELICOPTER INSPECTION GUIDE

Serial No. Owner
N Address
Total Time:
Engine Circle type of inspection:
Airframe 50 100 Periodic Special
Nature of Inspection EER R AR Nature of Inspection S37|8x 8%
$03|c2(82 $83|82(82
SELE|S0 |20 SLE|Z0 |20
25 50 25 50
Period | 75 | 100 Period | 75 | 100
4. Idler support bracket for 3. Proper security of fan blades 100
cracks 50 4. Fan blades, necked, dented,
5. Proper track on belt 50 cracked or scratched 100
6. Idler bearings for proper 5. Fan dish for cracks 100
operation 50 6. Defective rivets 100
7. Beltroller for proper E. Drain main rotor gear box and
lubrication 50 inspect for:
8. Beltroller for proper belt 1. Presence of metal particles 100
clearance_(1/ to 3/8 F. Inspect main gear box
parallel with belt engaged) 50 assembly for:
9. Worn or loose idler support 50 1. Security of ﬁounting bolts 100
C. Jackstrut and pulley assembly 2' Evidence of leakage 100
for: 3. Security of fitting 100
1. Evidence of cracked upper 4. Proper oil level daily
pulley 100 5. Worn or broken ring and
2. Evidence of cracked upper pinion gears 100
jackstrut support 100 6. Cracks or damage 100
3. Binding or excessive 7. Cleanliness and corrosion 100
looseness of upper bearing 100 8. Obstructed vent line 100
4. Proper lubrication of upper 9. Overrunning clutch for proper
bearing ) ) 100 fluid level 50
5. Bond separation of jackstrut 10.Proper torque pinion nut
beyond permissible limits 100 Note: Pinion nut is to be
6. Evidence of cracked lower torqued to 2000 in./lbs. 100
pulley o 100 at 10 hours after being | 100
7. Proper lubrication of lower removed for any
jackstrut 25 reason. 50
Note: sR;gqve\I)ee}Z?epurge G. Tail rotor drive shaft for:
greasing. Grease in a ; groper Iudbgcatl_on of bearings 25
way not to turn seal - Damaged bearing ; 100
inside out. 3. Proper seating of snap rings 100
8. Proper security of lower 4. Loos_e, cracked, or broken
pulley bearing brackets 100
9. Main drive belt for cracks 100 5 SR:é)ubriet;beanng inserts 100
missing sections beyond L .
permissible limits 50 6. Etralghmeﬁls ofglrlvi shaft
D. Inspect cooling fan for: etween piliow blocks. 100
- INSpe 9 : 7. Evidence of twist in drive shaft | 100
1. Evidence of looseness 100
2. Proper fan clearance 100




MM-3-9
ENSTROM 280

ENSTROM HELICOPTER INSPECTION GUIDE

Serial No. Owner
N Address
Total Time:
Engine Circle type of inspection:
Airframe 50 100 Periodic Special
53 8« |8« S3 8« |8s
i 265258 ’ 2552|582
Nature of Inspection AR AN Nature of Inspection S8PSx|8%
583lsg|8s 583/82|82
SILE|=0|=0 SIE|=0|=0
25 50 25 50
Period | 75 | 100 Period | 75 | 100
8. Evidence of cracks or damage| 100 1. Damage or chafing 100
9. Excessive worn couplings 100 2. Cleanliness and corrosion 100
10. Proper lubrication of couplings| 500 3. Security of hinges 100
H. Drain tail rotor gear box and 4. Proper operation of the
inspect for: fasteners 100
1. Presence of metal particles 100 D. Inspect tail cone for:
I. Inspect tail rotor gear box for: 1. Cracksin mountarea 100
1. Security of mounting screws 100 2. Proper security of mounting 100
2. Evidence of excessive 3. Defective rivets » 100
backlash 100 4. Doublers under pillow block
3. Evidence of leakage 100 mount ) 100
4. Proper oil level daily 5. Cracked, wrinkled, or buckled
5. Evidence of cracks or damage| 100 skin 100
6. Evidence of loose or worn 6. Cracked or damage bulkheads | 100
pitch change studs 100 E. Inspect stabilizers for:
7. Security of fitting 100 1. Damage or cracks 100
V. Fuselage 2. Security of attachment 100
A. Inspect exterior of fuselage for: 3. Evidence of cracks in stabilizer
1. Evidence of buckling or tube ) 100
damage 100 F. Inspect tail rotor guard for:
2. Evidence of pilot tube bent or 1. Damage or cracks 100
obstructed 25 2. Security of attachment 100
3. Defective rivets 100 VI. Cabin
4. Tail cone static ports A. Inspect interior of fuselage for:
obstruction . 25 1. Cleanliness and corrosion 100
5. CIean_I[ness and corrosion 100 2. Proper stowage of gear 100
6. Legibility of decals and 3. Damage or deterioration of
markings } 50 seals 100
B. Inspect all cowlings for: 4. Torn or deteriorated backwall
1. Cracks, tears and buckling 100 and headliner 100
2. Damaged or worn fasteners 100 5. Presence and legibility of
3. Cleanliness and corrosion 100 decals 100
C. Inspect engine side cowl doors 6. Cleanliness cracks, or crazing
for: of plexiglass door and windows| 100
VIl.Pylon
A. Inspect pylon assembly for:
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ENSTROM HELICOPTER INSPECTION GUIDE

Serial No.

N

Total Time:

Owner

Address

Engine

Airframe

Circle type of inspection:
50 100 Periodic Special

A. Inspect flight controls for:

cx> B, |® cx> |8, |®
_ §% |85 |85 _ §% |85 |85
Nature of Inspection SO P|8x 8% Nature of Inspection COG 8x |Bx
Q =|lcOT |0 17 S|l 0 |£0
383|82(8¢8 38382 |88
SIL&E|Z0 |20 SILE(=0 |=20
25 50 25 50
Period | 75 | 100 Period | 75 | 100
1. Evidence of cracks and dents 1. Freedom of movement 50
in areas of 2. Evidence of binding or
a. Belt tensioning 50 ratcheting 50
mechanism 3. Excessive looseness 50
(1) Over center mount 50 4. Proper range of travel 50
pad 5. Proper operation of pedals 50
b. All cluster and welded 50 6. Proper operation of friction 50
points 7. Proper security 100
VIIl.  Landing Gear 8. Proper operation of collective
A. Inspect landing gear for: bungee 50
1. Security of attachment 100 B. Inspect cyclic and collective
2. Condition of wear plates 50 torque tubes for:
Note: The landing gear is 1. Corrosion 100
designed to pivot on 2. Cracks, bends or damage 100
the bolts, therefore it 3. Proper security 100
is necessary to just 4. Evidence of binding 50
snug up on hardware. 5. Proper lubrication of rod ends 100
3. Damage or cracks 100 C. Inspect all pulleys and fairleads
B. Inspect landing gear oleos for: for:
1. Damage 1. Excessive wear 100
2. Evidence of leakage 100 2. Security of attachment 100
3. Evidence of corrosion 100 3. Proper alignment 100
4. Proper inflation 100 D. Inspect all bellcranks for:
Note: 3 3/8” to 5 3/8” from 100 1. Corrosion 100
oilite sleeve to under 2. Cracks, bends, or damage 100
side of upper 3. Proper security 100
mounting flange or 4. Evidence of binding 50
statically 350 PSl in 5. Proper lubrication 100
front 450 PSl rear, on E. Inspect tail rotor pedals for:
igEO4P52IF;§;rfront 1. Security of attachment 100
C. Inspect ground handlling 2 Frgedom ofopergtion 100
" wheels for: 3. Evidence of binding 100
1. Cleaniness and . 100 4. Proper lubrication 100
. Cleanliness and corrosion 5. Security of cables 100
2. Damage and cracks 100 E h oull rods for:
3. Proper Lubrication AR - Inspect ;_)us .pu rods for:
4. Proper inflation of tires 100 1. Defective rivets 100
5. Tires cut, blistered or worn 100 ;2:, gg::js dents, scratches igg
IX. Cabin Section Flight Controls 4. Security of check nuts 100
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ENSTROM HELICOPTER INSPECTION GUIDE

Serial No. Owner
N Address
Total Time:
Engine Circle type of inspection:
Airframe 50 100 Periodic Special
sz |8« |8x sz |8« (8%
. =5 |29 |9 . =S |29 |9
Nature of Inspection S8v|Ss |85 Nature of Inspection S87|Ss |85
3832 |s¢g 38382 |88
SIL&E|Z0 |20 SILE(=0 |=20
25 50 25 50
Period | 75 | 100 Period | 75 | 100
5. Worn rod ends beyond 3. Security of fittings 100
permissible limits 100 4. Proper bonding 100
6. Proper operating clearance 50 5. Presence of water daily
G. Inspect seat structure for: 6. Proper operation of drain
1. Corrosion 100 valves 100
2. Defective rivets 100 B. Inspect fuel lines for:
3. Evidence of bent or cracked 1. Evidence of leakage 50
bulkheads 100 2. Damage, cracks, or chafing 50
4. Security of mounting 3. Proper security 50
brackets for: C. Inspect fuel shut off valve for:
a. Trim motors 100 1. Evidence of leakage 50
b. Collective A frame 100 2. Binding 50
c. Collective torque tubes 100 3. Security of cable 50
d. Cyclic bell cranks 100 4. Proper operation 50
e. Tail rotor pedals 100 "
5. Security of cabin mount bolts D. }gipect auxiliary boost pump
H. Inspegt all safety peltg for: 1. Evidence of leakage 50
1. Fraying or deterioration 100 2. Security of mounting 100
2. Security of attgchment 100 3. Proper operation 50
3. Proper operation of buckles 100 E. Inspect main fuel strainer for:
4. Inertia reels for: . .
a. Proper locking 100 1. Proper operation of drain
b. Security of attachment 100 2 Yalve . 100
c. Evidence of damage of : nt_ernal cleanliness 50
cracks 100 3. Evidence of Igakage 50
. . § 4. Proper security 100
I.  Inspect cabin equipment for: . .
: . F. Inspect finger strainer for:
1. Fire bottle security 100 1. Internal cleanliness 50
a. Date of last check 100 2. Evidence of leakage 50
2. Proper stowage of all gear 50 3' P N g 100
3. Cabin heater and defroster y roper security
for: XI. Oil System
a. Proper security of all A. Inspect oil cooler for:
ducting 100 1. Damage 100
b. Proper operation 50 2. Evidence of leakage 50
c. Obstruction in openings 100 3. Security of mounting 100
X. Fuel System 4. Obstructions in air flow 50
A. Inspect fuel tanks for: 5. Proper security of drain valve
1. Evidence of leakage 50 B. Inspect oil lines for:
2. Chafing or damage 100
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ENSTROM HELICOPTER INSPECTION GUIDE

Serial No. Owner
N Address
Total Time:
Engine Circle type of inspection:
Airframe 50 100 Periodic Special
sz |8« |8« s3 |8« |8«
fl i R R Nature of Inspection Som|83 B2
Nature of Inspection SL7|S% |8 P SLP|S% |8
$03|c2(82 so3|c2 |82
SIE|=S0 |20 SILE|Z0 (=0
25 50 25 50
Period | 75 | 100 Period | 75 | 100
1. Cracks or chafing 50 D. Inspect all cockpit switches for:
2. Proper security 50 1. Proper operation
3. Evidence of leakage 50 2. Security of mounting and 50
C. Drain and refill oil sump leads 100
1. Drain oil cooler 50 E. Inspect map light for:
2. Security of drain plugs 50 1. Proper operation 25
Xll.  Ignition System 2. Proper security 50
A. Inspect magnetos for: F. Inspect all exterior lights for:
1. Security of mounting 100 1. Proper operation 25
2. Frayed or damaged leads 50 2. Security of mounting 50
3. Oily, burned, or pitted points 100 3. Crack or broken glass 25
4. Timing 100 G. Inspect ground wire for:
B. Inspect ignition harness for: 1. Proper installation 100
1. Frayed, worn or damaged 2. Proper contact 50
shielding 100 H. Inspect alternator for:
2. Proper security 50 1. Security of mounting and
C. Inspect spark plugs for: leads 50
1. Dirty, burned or cracked 2. Broken, worn, burned or oily
electrodes 100 brush holder 100
2. Security of leads 50 3. Evidence of overheating 100
3. Proper torque of plugs 100 4. Belt tension (used 8 ft./Ibs.,
XIlI.  Electrical System new 12 ft./Ibs. pulley drag) 100
A. Inspect engine compartment 5. Check electrical systems for
for: proper operating voltage
1. Proper security of wires 50 I Inspect fuel transmitter for:
2. Chafed or frayed wires 50 1. Proper security 100
3. Security of mounting of 2. Evidence leakage 50
electrical panels 100 3. Proper static reading 50
B. Inspect starter for: J. Inspect battery for:
1. Worn, burned or oily brushes 100 1. Correct specific gravity 50
2. Security of lead 50 2. Proper condition of case,
C. Inspect circuit breaker and terminals, cables, battery box,
fuse for: and hold-down bolts 50
1. Blown fuses or popped circuit 3. Evidence of electrolyte
breakers 50 spillage ) 50
2. Proper security 50 4. Proper preservation of
3. Presence of spare fuses 50 surrounding area 50
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ENSTROM HELICOPTER INSPECTION GUIDE

Serial No. owner

N Address

Total Time:

Engine Circle type of inspection:
Airframe 50 100 Periodic Special

sz |8« |8x 53 (8« (S«
; 235|352 |52 Nature of Inspecti SSp|Es B2
Nature of Inspection g ] 7|18 8% ature of Inspection SSv|8x (S
gg3lgg|ge 28318288
SEILE|S0 |20 SILE(=0 |=20
25 50 25 50
Period | 75 | 100 Period | 75 | 100
5. Properly vented 50 6. Security of hose 50
6. Check battery terminals 50 F. Inspect engine mounts for:
XIV. Engine Compartment 1. Deteriorated rubber 100
A. Inspect engine baffling for: 2. Proper safetying 100
1. Cracks and chafing 28 3. Cracks or damage 100
2. Worn or damaged fasteners 50 G. Inspect intake pipes for: 50
3. Cleanliness 1. Dents and cracks 50
B. Inspect accessory section for: 2. Evidence of leakage 50
1. Evidence of leakage 50 3. Proper security
2. Security of mounting of H. Inspect exhaust for:
accessories 50 1. Cracks 50
3. Chafing of lines 50 2. Heater muff for leaks 50
4. Proper security of lines 50 3. Proper security 50
C. Inspect oil strainer for: 1. Inspect cylinders for:
1. Cleanliness and presence of 1. Fins broken or damaged
metal particles 50 beyond permissible limits 100
2. Damage screen or relief 2. Cracked, broken or damaged
valve seal 50 air deflectors 100
3. Proper security 50 3. Security of air deflectors 100
4. Proper location of blast tube 50 4. Proper security of hold-down
D. Inspect injector for: nuts 100
1. Security of mounting 50 5. Evidence of leakage 100
2. Evidence of leakage 50 6. Damaged rocker box covers 100
3. Cleanliness of finger strainer 50 J. Inspect push rod housing for:
4. Proper security of fittings 50 1. Dents, cracks, and damage 100
5. Proper operation, travel of 2. Evidence of leakage 100
mixture and throttle control 50 3. Proper security 100
6. Proper safetying of controls 50 K. Inspect firewall and fire curtain
E. Inspect injector air ducting for: for:
1. Proper security 50 1. Damage or cracks 100
2. Cracks or damage 50 2. Cleanliness 100
3. Cleanliness qf air filter 100 L. Inspect engine cooling shroud
4. Torn or deteriorated hose 50 for:
5. ll;’(r)cé;:er operation of blow in 5 1. Damage or cracks 100
2. Security of mounting 100
M. Inspect magneto for:
1. Security of mounting 100
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ENSTROM HELICOPTER INSPECTION GUIDE

Serial No. Owner
N Address
Total Time:
Engine Circle type of inspection:
Airframe 50 100 Periodic Special
sz |8« |8x sz |8« (8%
. = 5 c 9 |c? . = S c Qg9
Nature of Inspection S8v|Ss |85 Nature of Inspection S87|Ss |85
$03|c2(82 so3|c2 |82
SIE|=S0 |20 SILE|Z0 (=0
25 50 25 50
Period | 75 | 100 Period | 75 | 100
2. Timing 100 NOTES: |1| Each progressive
N. Inspect engine driven fuel inspection includes every preceding
pump for: inspection (example: the 100 hour
1. Security of mounting 100 inspection includes all 50 and 100
2. Evidence of leakage 50 hour items). 2| A completed
3. Lines for security 50 lubrication check-_off shget mus_t
0. Inspect engine compression accompany the signed inspection
for: form.
17 cyl!nder E— 100 It is certified that this helicopter has
zg gy::zgg: been thoroughly inspected per
4 cylinder handbook of maintenance instructions
Y T — and found to the airworthy and
XV. Post Inspection Run Up appropriate entries made in the
A. Inspect the following for proper helicopter’s logbook. It is further
operation: certified that the airworthiness
1. Belt engagement directives and manufacturer’s service
2. Engine: bulletins have been complied with,
a. Oil and the helicopter’s papers are in
(1) Pressure proper order.
(2) Temperature
b. Cylinder temperature
c. Magnetos
(1) Left
(2) Right Mech Sig Rating
(3) Off
d. Idle operation ’ L X
(1) RMP Date Pilot Sig (if required)
(2) Mixture
e. Fuel pressure
(1) Fuel boost pump
(2) Engine driven pump
(3) Fuel shut off
f.  Free wheeling unit
g. Transmission
h. Alternator
i. Radios or avionics
B. Inspect rotor blades for:
1. Evidence of blades out of
track
C. Inspect aircraft for:
1. Evidence of leakage
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Engine

ENSTROM HELICOPTER INSPECTION GUIDE

Serial No.

Total Time:

Owner
Address

Airframe

Circle type of inspection:
50 100 Periodic Special

Lubricate the following items as stated. See lubrication chart in Maintenance Manual for exact service points.

[ =} [ =
So DESCRIPTION 2 Sy DESCRIPTION 2
- g 28 g
o o o o
zZa Za

GREASE: AEROSHELL 14 (G-403) GEAR LUBRICATE: MOBIL

2 |Clutch Flex Cable 100 . [Main Rator Gear Box (Change)

2 Tail Rotor (Lubricate) 25 Normal capacity 5 ¥ pints 100

2 |Tail Rotor (Purge) 50 SAE 10W

18 [Main Rotor Hub (Lubricate) 25 i

18  |Main Rotor Hub (Purge) 50 1 Tail Rotor Gear Box (Change) 100

3 Main Rotor Walking Beam 25 SOCONY-MOBIL, SUMMER-DTE

1 Drive System Lower Strut Bearing 25 HEAVY/MEDIUM OIL WINTER-ARTIC
Note: If seal is leaking, bearing is to “C”

be greased every 5 hours.

5 Tail Rotor Drive Shaft Bearings 25 1 Over Running Clutch 50
GREASE: TEXACO MARFAX 0, 00,
orl PETROLEUM BASE

HYDRAULIC OIL — MIL-H-5606 A

2 Tail Rotor Couplings 100 .

2 |Ground Handling Wheel (Hand Pack) AR 4 |Landing Gear Oleostruts AR
GREASE: AEROSHELL 16 SPEC. ENGINE LUBRICANT Add oil
MIL-G-25760A Single  Multi- as

Temp. Visc. Visc required.

1 |Belt Roller 50 (Above 60 F.) 50 40-50 Drain

1 Tach Drive Shaft 50 30-90 F. 40 40 and refill

GREASE: ANDOK-B (MIL-G- 0-70 F. 30 40 or 20/30 every 50
18709A) FUEL — AVIATION OCTANE hours.
100/130, 40 gallons capacity
1 Upper Swashplate Bearing 100

NOTE: See service support items for alternate lubricants.
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SPECIAL INSPECTIONS

Backfire Damage to Inlet Alr System

The Model 280 Helicopter is equippaed with a fuel injection
system, a backiire is uncommon but under certain
condltions can occur, Once the inlet air duct Is separated
from the air box, total or partial obstruction is apt to occur
resulting in loss of power.

If a2 backflre is encountered at engine start-up, it is
mandatory to inspect security and condition of the inlet
ducting prior to flight operations, It is also recommended
that immediate inspection of the duct attachments be
accomplished for security.

Over-Running Clutch Assembly

Monitor cluteh oil level as described in Enstrom Main-
tenance Manual (Section 3). Inspact ¢clutch and pulley area
for signs of leakage which would indicate possible oil loss
from the assembly. If complete oll loss Is suspacted or If
clutch assembly has been subjected to abnormal engage-
- ment (normal rotor engagement |s defined in Enstrom
Flight Manual), the upper pulley should bs rotated by hand
in revarse direction to check for roughness or nolse, If any
abnormality Is detected, the unit should be replaced. It
should also be noted that slight end play of assembly to
050 of an inch is normal, On helicopters with abnormat
clutch engagements, the tail rotor drive shaft couplings
and pins should also be closely Inspected for possible
damage.

This over-running clutch inspection should be performed
immediately on helicopters with abnormal ¢lutch engage-
ments, or on shlps with clutch assemblies that are
suspected of operating without proper lubricant level. This
same procedure should also be performed at normal
100-haur inspections.

Inspection of Tall Rotor Teetering Hinge Bearings

There have been a number of cases of accelerated
degradation of the KPBA Bearings in the Tall Rotor
Testering Hinge. Inspection of these bearings is currently
speclfied at the 50-hour inspection of the aircraft,
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We now recommend that inspection of these bearings be
included in the daily preflight, Any visible clearance of the
inner race of the bearing with reference to the outer race
(.010 = .015") shall require replacement of the bearing. Be
sure to check for clearance in all radial directions as
clearance develops only along the load axis., When
replacing these bearings be sure that the bearings are
Instalied (with 28-15203 Shims if necessary) to minimize
end play of the 28-15208 Center Hub within the 28-15202
Spindle.

AFTER.HARD LANDING

1. Check main rotor transmission 10 pylon attachment
bolts; Magnaflux or replace. Check transmission
tubular mount for bent or bowed tubes and de-
formation of tubes at attachment bushings. Check
transmission housing and bottom cover for cracks.
Check maln rotor shaft for runout at hub end,
Maximum runout permitted Is .12 in. Dye check main
rotor shaft In area within 2 inches below hub and
particularly adjacent shoulder radius,

2. Check tubular pylon assembly for broken or bent
tubes, Note if primer is cracked or flaked at clusters
(joints). Check tubes and fittings for cracks. Tubes
only mildly bowed can be straightened if heat is
applied.

3, Main rotor system should be checked for damage to
droop stops. Check maln rotor blades for oil-canning
of skins and any evidence of cracks in finish at bond
lines or bond line separation. Replace blade if this
damage is noted, o

4, Magnaflux or replace all slx cab to pylon bolts.

Magnaflux or replace the three tall cone to pylon bolts.

Control system should be carefully inspscted from

rotor blade pitch arms back to cyclic and collective

controls. Inspect for loose rivets, cracked or deformed
bellcranks and push-pu!l tubes and for elongated
holes, Inspect swash plate for cracks or damage.

Inspect system for freedom of operation and proper

rigging.

7. Replace tall rotor assembly if blades show strike
damage,

8, If tail rotor guard is damaged, check ail attachment
polnts for cracks and elongation of holes. Replace tail
rotor guard,

o o
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8. Check tail rotor drive shaft for elongated taper pin
holes and cracks. Replace shaft if damage is noted.
Replace all taper pins if tall rotor has sustalned
damage,

10. Chack tail rotor transmission housing for cracks, and
gearings and bearings for damage (must turn freely).
Check output shaft for runout {maximum is .005 ins.),

11. Check landing gear for damage to legs at wealded
fittings. Check all fittings for cracks and elongated
holes. Magnaflux or replace bolts. Aluminum cross
tubes may be bowed .75 Ins, maximum, If more,
carefully straighten or replace. Check shock struts for
loss of fluld and seal damage.

In addition, a general inspection of the alreraft is
recommended.

AFTER FLIGHT IN HEAVY TURBULENCE

Flight of the Enstrom Model F-28A and 280 helidopters in
normal to heavy turbulence should not be cause for
concern, In case extremely severe turbulence is ex-
perienced, however, the following ingpections are advised.

1. Inspect maln rotor droop stops for damage.

2, Carefully inspect main and tail rotor blades for skin
- wrinkles and indication of hond Hne fallure. Replace
blade If damage is avident,

3. Inspect main rotor blade dampers for rate. f rate has
changed, dimensionally check piston rod at threaded
bore and cylinder housing bore for increase in
diameter. Replace If damaged, Replace damper rod
end, It main rotor track has not been affected, It s
unlikely that dampers have been damaged.

4, Magnaflux or replace maln rotor transmission to
airframe bolts,

5. Check tail rolor drive shaft for elongated taper pin
holes.

6. Inspsect cyclic and collective control systems for loose
rivets and elongated holes,

AFTER LIGHTNING STRIKE

Although the possibility of a lightning strike is remote and
damage rarely results, the . following inspections are
recommended if a lightning sirlke is experienced:

1. Inspect main and tall rotor blades for arcing damage.
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Exit polnts of ¢charge can be expected on the traiiing
edge and should be obvious, A hole at the trailing edge
of the blade requires that it be raplacad,
Inspect rotating systems for arc damage,
Inspect control systems for arc damage.

. Check electrical and avionigs systems tor damage. The

fiberglass cabin shell does not provide a complete
faraday cage effect so Instruments, avionics and all
glements of the electric system are subject to damage .
from transient voltages induced in the system by a
tightnlng flash. Replace defective equipment and
wiring. ‘

AFTER FLIGHT IN HAIL
Inspect the following:

1.

4,

Main and tail retor blades for loss of control In the skin
areas and for bond [lne crack or separation. Check
tralling edge bond line for separation. Raplace blade If
damage is noted.

Engine cooling fan for damage to blades and blade
retention fasteners. Check fan shroud for deformation.
Inspect fan shroud to oll cooter boot for damage.

. Alrcraft for obvious damage resulting from impinge-

mant of hall on alfrarme surfaces. Check Plexiglas
windshiald, windows and doors for damage.

Pitot tube for deformation.

AFTER ROTOR OVERSPEED
If averspeed is less than 425 rpr:

1.

Inspect main and tail rotor blades for visible damage
and distortion. Check bond lines for cracks or
separation, Repiace blade i any damage is noted.
Disconnect pitch links and check each blade for
freedom of feathering. Remember that spring
resistance of Lamiflex bearing will be felt in main rotor
retention. If unusual resistance is noted, remove blade
grip and inspect bearings.

If overspeed is over 425 rpm:

1,

2.

3.

Ingpect rotor blades as above, Check retention pinsg for
straightness.

Remove blade grips and check retention pln holes {or
glongation,

Remove Lamifiex bearings and inspect for damage and



MM-3-20
ENSTROM 280

delamination. Check conditlon of Teflon or Nylatron
tape on spindle and replace if groovad,

Disassemble maln and tall rotor hub and retention
assemblies, inspect carefully and Magnafiux or Zyglo.
Replace any damaged parts and reassembie per
Maintenance Manual,

AFTER MAIN ROTOR BLADE STRIKE

1,

Carefully Inspect all blades for distortion, dents,
scratches, bond line cracks or separation. Replace
damaged blades,

Inspect blade dampers for damage. Piston rod may be
bulged at rod end threads. Cylinder may be oversize on
bore from hydraulic pressure. If damage Is noted,
replace damper, Replace damper rod end.

Magnaflux fork end of tlapping hinge pin for cracks.

Also Magnaflux or replace bolis retaining damper to
hub and hinga pin,

. Check runout of mafn rotor shaft at hub end. Maximum

runowt s .012 ins.

Replace or Magnaflux main rotor transmission to pylon
attach, bolts.

inspect tall rotor drive shaft for damage. Check taper
pin holes and taper pins.

. Check pylon tubular structure for damage at trans-

mission mount,

AFTER TAIL ROTOR STRIKE

1.
2

If it Is certain that there has been a tall rotor strike,
replace the tail rotor assembly,

Check the tall rotor control system from contro! cable
attachments to pitch arms for obvious damage.
System should work freely without binding.

Inspect tall rotor transmission housing for cracks or
distortion. Check condition of gear testh. Check
runout of output shaft, A maximum of .005 ins. is
permittad, Transmission should turn freely without
"hard spots.”

. Inspect tail rotor driva shaft for damage. Taper pin

holes should be- free from elongation. Replace taper
ping,

Magnaflux or replace the thres tall cone-to-tubular
pylon bolts, ‘
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Inspect tall rotor guard and fittings for damage,
Replace if damaged,

SPECIAL INSPECTION REQUIREMENTS FOR
HELICOPTERS USED IN ADVERSE CLIMATIC
CONDITIONS

Helicopters operated in coastal areas require special
attention because of corrogion problems resulting from
axposure to salt laden atmosphere. Accordingly, special
Inspections are required:

1.

Main rotor blade leading edges must be inspected for
evidence of exfollation (or inter-granular corrosion).
Leading edge of blade should be protected with
polyurethane tape 4.0 inches wide. If tape has any
holes or large blisters,.it should be replaced. inboard
of the tape, exfoliation, If prasent, will be avidenced by
“cratering” or flaking of the surface as contrasted to
the “frosty" look of abrasion., Areas showing ex-
follation damage not deeper than .025 inches may be
repaired by using No. 320 grit abrasive paper or finer {0
remove roughness of leading edge surface. Use finer
grades of paper to restore surface roughness to
orlginal finish, Avoid any abrupt changes in surface
contour, Prime, refinish leading edge, and apply new
polyurethane tape to cover all of the affected area.
Equal lengths of tape must be installed on sach blade,

. Steel fittings which are not plated or otherwlse

protected from corrosion should have a film of grease
applled to protect the surface.

. To inhibit corrosion, helicopters operating near or over

salt water or spray should be washed with fresh water
as frequently as possible.

Helicopters operated in desert areas or in sand l|oaded
atmosphere require these special inspections:

1.

2,

Check condition of polyurethane tape on main rolor
blade leading edges and replace if damaged. Install
equal lengths of tape on sach blade. If no tape is
installed and blade leading edge shows heavy
abrasion, refinish with No. 320 or finer abrasive paper.
Use finer grades of paper to restore original finish.
Prime, refinish, and apply polyurethang tape over
entire reworked area,

Teflon-lined rod ends in the control system,
particularly in the main and tall rotor pitch links, may
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davelop clearance rapidly in sandy or abrasive areas
and should be |nspected frequently for condition,
When noticeable c¢learance (.005 to 008 Inches)
develops in the rod end, they should be replaced.

3, Inspect the engine air inlet fliter frequently in sandy
conditions and remove to shake out accumulated sand
and dust.

Inspection of Spindle Tellon Sleave

Field reports of damage to spindle jourpals have been
found on blade retention system inspections. The primary
cause of this damage is the result of the Lamiflex bearing
stipper rings wearing through the Teflon sleeve on the
outboard end of the spindle,

A replacement material, which Is made of Nylatron, is
available from Enstrom Customer Service, The Nylatron
materials’ service life far exceeds that of the Teflon.

Inspection of the Teflon or Nylatron sleeve should be
performed at 200-hour intervals, if, upon inspection, the
sleeve is found to be badly worn, it should be removed and
replaced. The sgpindle journal area under the sleeve should
be closely inspected for scoring or galling by the slipper
rings. If damage In this area is found, the spindle should
be removed for rawork. If it 18 found that the damage Is in
axcess of .010 depth, the spindle should be returned to
Enstrom for evaluation. If the damage is less than .010 In
depth, the area should be polished out with extra fine
crocus ¢loth to a mirror-like fintsh. New Nylatron sleeves
and adhesive can be acquired from Enstrom Customer
Service, Under normal usage, and to prevent damage to
spindle journals, it is recommended that new sleeves be
installed it heavy wear is evident,

Lubrication of Seal - Main Rotor Gear Box

It has been found, during main rotor gearbox overhauls,
that on some unlts the upper mast seal has been running
dry, Since this seal is splash-lubricated through the upper
bearing, in some instanges insufficlent amounts of
fubricant get to the sealing surface,

It 1s recommended that at 50-hour inspection SAE-10 or
heavier oil be Injactad around the seal surface and under
the upper lip to prevent excessive seal and surface wear In
this area,
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Chafing of Pressure and Vent Lines, Main Cabin Area

An inspection of the pressure and vent lines that run under
the main cabin floor up to the instrument panel Is required.
At each 100 hour ingpection, remove the console cover and
Hoor panels. Visually ingpect the pressure and vent lines at
all attachments to the main cabin fioor btulkheads.
Particular attention shouid be givan to the area just forward
of the center bulkhead where the lines are beni up to meet
the instrument panel flax lines.

Possible Interfersnce of Blade Grip and Spindle

Several cases of rotor roughness in the field have been
‘traced to a rubblng interference between the maln rotor
blade grip and the spindle. This flight condition ¢an be
recognized by a slight cyclic control feedback or nibble and
is not necessarlly a continuous condition, This occurs at
the point the spindle passes through the grip and can be
recognized by evidence of rubbing on both the [nside bore
surface of tha blade grip and alge on the spindle. This area
is [llustrated in Section 6 of the Enstrom Maintenance
Mantal, This condition is apt to oecur in warm weather
when thermal “expansion of the blade grip provides
increased clearance on the feathering bearings.

The hole in the blade grip is a clearance hole and with
tolerance variation some wunits may have a slight
interference in service. If this condition is found, the
clearange hole for the blade grip should be reamed 1.5165
to 1.5145 Inches on this diameter to allow for proper
spindle clearance.

Foam Tape Separation from Cooling Fan Shroud

To seal the gap between the tips of the engine cooling fan
blades and the fan shroud a strip of foam tape is bonded to
the shroud. In some cases fallure of the bond has
permitted areas of the tape to become detached.

Should a separation occur it Is recommended that the tape

be replaced. This is done as follows:

1. Remove all tape from the fan shroud and check
clearance of fan blades on shroud. Realign |f
necessary,

2. If significant amounts of tape are missing, check oll
coolar for partlal obstruction by plecas of tape,

3. Clean area covered by tape with a solvent such as
methyl ethyl ketone, Be certain all grease, oil and
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contaminanis are removed. Avoid finger prints in
cleaned area.

4, Apply new self-adhering foam tape 1/8 x 2 inches and
press down firmly. Tape Is No., 4608 available from
Enstrom Cusiomer Service Department or the 3M
Company.

Upper Swashplate Bearing Lubrication Procedure

1. Lc;w;(ar swashplate to lowest position with collactive
stick.

2. LIft out plastic bearing seal with blunt scribe,

3. WIith an Inspection mirror, visually Inspect bearing for
adequate grease lubricant and evidence of corrosion.
The bearing and housing should be rotated during
inspection to reposition balls and race. |f, by
inspection, the baaring is found acceptable, It should
be repacked with Exxon ANDOK-B grease or an
equivalent MIL-G-18709A grease,

4. If the bearing Is found defective, it should be replaced
per instructions in Enstrom Maintenance Manual,
Section 11, Bearing Part Number Iz Z993L13XR3B.

Proper Lubricailon of Lower Jack Strut Bearing

This revision to Service Letter No. 0014 is to clarify the
lubrication requirements of the lower fack strut bearing on
all F-28A Helicopters Serial No. 46 and above. It is also
intended to cover F-28A Hellcopters below Serial No. 46
that have had the heavy bearlng retainer assembly
installed. The heavy bearlng retainer (P/N 28-13305) is
easlly identifiable as it Is a full cireular part with all six
puliey retention bolts passing through it. The light bearing
retainer (P/N 28-13207) is smaller in diameter and has only
three-bolt retention through adjacent ears.

It is recommanded that the normal Interval of 25 hours, as
indicated on the Enstrom lubrication ¢heck sheet (Form
F-171), be followed on all F-28A Helicopters as noted
above, A daily visval inspection of the area is
recommended o detect possible excesslve lubrication
leakage. If leakage Is detected, the bearing should be
purged with Aeroshell 14 grease Immedlately and
rechecked at 5-hour intervals, |f excessive lubrication loss
continues, seal should be Inspected for damage.

We have noted from in-field observation that some lower
bearing strut seals may have been damaged inadvertently
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by improper lubrication practices. Before purging, the
purge plug should be removed. It is located directly
opposite the grease fitting in the lower pulley assembly, A
small plastic or wood wedge should be inserted under the
seal lip to feduce the possibility of forcing the lip of the
seal outward by grease pressure, If this is allowed to
occur, the garter spring may be dislodged on the inner lip
of the seal, making it ineffective in its required function. It
is recommended that the aforementioned procedures be
used when servicing this assembly,
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MAINTENANCE WORK REQUIRING FLIGHT
CHECK

Work Perlormad Flight Check

Reaplacament of:

1. Malin Rotor Blade 1. Track rotor In flight,

2. Main Rotor Transmission 2, Track rotor in flight.

3. Paly+V Driva . 3. Run up and check idler
track,

4. Tail Rotor 4, Check rigging in filght for
adequate control L & R,

5, Lamiflex Bearing 5. Track rotor in fHght,

6. Main Rolor Blade Camper 6. Track roter In flight.

7. Flight instruments 7. Chaeck operation (n flight.

8. Engine Instruments 8. Check on ground and in
flight,

9. Avionics 2. Cl'?ack operatian on ground
and In air,

10, Engline 10. Check operation on ground
and in alr. Check belt Idler
track,

Adjustment of:

1. Autarotational RPM 1. Check RPM In fHght,

2. Maln Rotor Track 2, Chack track in hover and
forward flight,

3. Cyclle Trim Systam 3. Chack funetion in flight,

Installation of;

1. Avionics 1. Check oparation on ground
and in flignt.

2. Extarnal Littar 2. Chack controllabillty wlith
foad in Hiter,

3. Floats 3. Check operation on water,

laxi, takeoff and landing.
Check  controliability  in
flight.

4, Garge Hook 4. Ground check operation of
hook relsasa; mechanlcal
and alectrical. Check oper-
ation amd controflabllity in
flight.

Flight check operation at
night,

E. Searchlight 5
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Inspection Required

g

7

. Main Rotor Blade

Main Rotor Transmisslon

Main Rotor Hub

. Main Rotor Damper

Englne

. Poly-Y Drive Ball

Tall Rotor Aszembly

. Tall Rotor Transmission

fd

=

. Cheek biade welght group

{A or B). Chetk thal the type
matches other blades. Ad-
just rotar track per page
MM-11-20,

Check allgnment with 1all
tor  drive  shalt,  Check
pinlon nui torque 2000 In,
ibs, at Installation and at
10-hr, Intarvals untlt torque
is maintained per Service
Nota 007, Check torque of
attach, bolts to pylon. Do
Net Over-Torque,

Check torque and safety of
rater shaft hub nut per
Sarvice MNote 0025, Check
phasing of rotor hub to
swash plate,

. Chack positlon of rod and so

dampear platon doea not {imit
blade motion before lead-lag
stops ara reached,

. Gheck that Lord mounts are

net bottomed out metalto-
metal  after  Installation,
When eangine s replaced
wlth accessorles, be certain
that aHlernator fan [z ra-
moved per Service Letter
0016,

. Check engaged extension of

spring capsula, Check idler
track. Check that bealt roller
Is W" from balt when
angaged.

. Check that DELTA 3 angle is

45" o Isading eodge (not
135*) when tail rotor s
inatalled.

. Check alignment with tall

rotor shaft. Check that drive
shalt couplings maintain
fora  and aft clearznce
internaily,
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8. Fuel Tanks

10. Shock Struts

11. Tall Cone

9.

10,

11.

GCheck that outlat and vent
line fittings ara clear of
sleshing compound  before
Installing  In  ship, Chegk
scupper bag draing for
evidence of laaka befors ship
I8 returned to service, Chack
cloarance of L,H, tank on
transmission Is .25 Inches
minimum.

Chack strut extension of %
to 1% Inchas when hell-
copter Is  loaded per
Malntenance Manual Section
10. Adjust Inflation prassure
If out of tange.

Chack alignment of tall rotor
drive ghaft, both laterally
and vertically, with main and
tall  rotor  transmigsions.
Inspect couplings to saa that
fore anmd eft clgarance
Internally s  malntalned,
Chesk torque of tall cone
attachment boits at the flrst
100-hour inapectlon follow-
Ing {nstaltation only.
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Main Rotor Shaft

It has been reported from field service that on lnspection of
the main rotor shaft, fatigue cracks were found on the
upper flange radius below the main rotor hub. We have had
two reported occurrences of this condition.

Preliminary analysis of the main rotor shafts showing a
crack have indicated that the probable cause may have
been Improper surface finish in the radius area.

it is requested that all owners and operators make the
foliowing Immediate inspectlon prior to the next flight and
at 50-hour intervals thereafter. A dye penetrant inspection
of the main rotor shaft at the upper shoulder radius just
below the main rotor hub, should be performed by
maintenance personnel familiar with this process, Also, at
10-hour Intervals between the dye penstrant checks, a
close visual inspection of the upper shoulder radius shall
be performed with an 8-power, or greater, magnifying
glass. If a crack is suspected by visual Inspectlon, a dye
penetrant check should be performed for verification, If the
dye penetrant checks result in a positive indication,
Enstrom Customer Service should be notifled for further
inspection instructions. Any rotor shaft with a verified
positive indication should not be fiown,

The following flight characteristics will be evident in a
helicopter that has developed a defective shaft in the later
stages of fatigue fallure. A smooth flying helicopter will
develop a moderate {0 heavy one-per-rev bounce. This
condition will be accompanied by one blade flying out of
plane and will remain out regardless of attempts to track,
Any aircraft which responds in this manner should be
ingpected immediately per this Service Note.

The above Inspections may be discontinued by complying
with Enstrom Service Directive Bulletin Number 0036,

Abnormal Airframe Vibratlon

Recently an aperator reported that after an engine change
and instatlation of new Lord engline mounts, his helicopter
displayed a lateral airframe vibration, noticeably evident in
flight. .

It was found that the engine mount bolts were bottomed
out on the threads and not properly holding the Lord
mounts in spite of the fact that the nuts were torquad to
the proper value,

The vibration was reduced to an acceptable level by the
additlon of extra AN 980 washers under the heads of the
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enging mount holts,

'f this type of vibration I8 encouniared after an engine
¢change or mount replacement, it is recommended that your
enging mount be inspected for general cendition and
proper installation, The torque on this bolt can easily be
checked by attempting to turn the bolt head with a wrench;
if properly installed, it should not rotate,

Recommended Procedure {or Operation of Ground
Handling Wheels

This letter |s to alert ground personnel to the danger of
injury whtle ralsing or lowering the ground handling wheels
on the helicopter. it is important that the actuating bar
does not slip off the end of the axle or the operator does
not lose his grip on the handle, particularly when removing
or replacing the locking.pin, or possible injury could result.

It should be emphasized, when this operation Is
performed, that approximately 135 pounds will be exerted
through the slotted wheel handle to raise the helicopter.
This same force will be exerted through the handle when
lowering the helicopter. To lower the wheels, the slottad
wheel handle should be inserted on the axle with the
handle faging forward. Then, keeping the handle aligned on
the flats of the axle, apply a constant pressure to the
handle and release the retaining pin, An upward and aft
lifting motion is applied to the handle until the retaining
pin holes line up for pin Ingertion, This same procedure is
used to raise the wheels with the exception that the
operator must restrain the wheel handle from rotation
downward after the retaining pin is removed. The following
general precautions should be followed while this
operation is being performed: Keep feet from under skid
tubes, stay outside of the skid, and do not straddle,

It is recommended that owners obtain a rubber handle grip
locally and ingtall it on the handle end.

SPECIAL INSPECTIONS — POWER PLANT

INSPECTION RECOMMENDATIONS FOLLOWING OVER-
SPEED QOF AVCO LYCOMING ENGINES (Ref. Service
Instruction No. 1023C, May 19, 1967.)

The engine Model HIQO-360-C1A overspeed limitation is
3200 RPM, and it is recommended that the foliowing
ingpactions ba performed:

For engines that have not exceeded the overspeed
limitation, no inspection is required.
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Engines that have exceeded the overspeed limitation
should be removed from the atreraft, disassembled and the
parts completely inspected. Replace all parts that are not
within maximum service limlts as shown tn Avco Lycoming
Service Bulletin No. 268. In engines that employ dynamic
counterweights, the bushings must be replaced in both the
counterwaights and the crankshaf{, Engine musl have
connecting rod bolts and nuts replaced.

LYCOMING 400 HOUR INSPECTION

In addition to the ltems listed for daily pre-flight, 50 hour
and 100 hour inspactions, the fotlowing maintenance check
should be made after every 400 hours of operation.

Valve Inspection. Remove rocker box covers and check for
freedom of valve rockers when valves are closed. Look for
avidence of abnormal wear or broken parts in the area of
the valve tips, valve keeper, springs and spring seats, f
any Indications are found, the cylinder and all of Its
components should be removed (including the piston and
connecting rod assembly) and ingpected for further
damage. Replace any parts that do not conform with limits
shown in the latest revision of Service Bullatin No, 268,

OVERHAUL CYCLES

POWER PLANT
Component : Overhaul At

Lycoming Engine 1000 hrs.
(Ref. Lycoming letter 1009M dated 9/6/68)

LIMITED LIFE AND COMPONENT OVERHAUL LIST

NOTE: Componenis listed shall be removad from the
helicopter at the periods specified, in accordance with
FAA requirements as they are limited life items.
Overhaul of components must be accomplished in
accordance with the manufacturer's instructions,
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Part Lifa Over-

baul
Cycle
Nomenclature Part No, (hours]  [hours)
Main Drive Belt 675-L35 or LD-719 1200
Belt Idler (MRC-202822) 600
Pulley Bearing ’
Swash Plate MRC520188KZZ 1200
Bearings New Departure
29931 13X38 1200
Damper Assembly 28-14264 500
Tail Rotor- 2815120 4500
Blade Assembly
Belt Strut 99608X3B6 600
Bearings (upper)
Lycoming Engine 1000
(Ref,
Lycom-
ing
letter
1009M
dated
9/6/68)

NOTE: Prior to overhaul of any vendor component, It is
sggg'ested that an up-to-date manufacturers manual be
abtained,
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SHIMS COLOR IDENTIFICATION CHART

INFORMATION: The followling color coding Is used on all
plastic shims used on the 280 Hellgopter,

0005 001 0015
Silver Amber Purple
002 .003 004
Red Green Tan
005 0073 010
Blue Transmatte Brown

L0125 015 020

Black Fink Yellow

.025

Solid %0

White
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The following Information defines the formulas and
methods usad to calculaté torgue when an adapter is used
on the wrench, Methods of physically applylng force to the
wrench are discussed with the alm of eliminating
erroneous reading and torque,

When adapters or extensions are to be utllized, do not use
a torque wrench constructed so that the position of the
applied load ¢an be varied on the frame or handle.

[ EFFECTIVE LENGTH, WRENCH AND ADAPTIR 1L & A1
N .

Effactive langth, wrench with curved adapter (L + A)

TW: Sc¢ale reading on wrengh,

Ta: Teorque (force at end of adapter).

A:  Length of adapter,

L:  Length of wrench lever,

E: Force.

S Converslon constant.

to obtain — Torque produced at the end of asdapter,
calculate as follows: Ta = (L+A)x F

to obtain — Force required on wrench handle, calculate as
follows: F = Tw

L

1o obtain ~ Torque at end of the adapter, calculate as
follows: Ta = Tw x (L+A)

NOTE: The length of the adapter will increase the capacity
of the wrench in direct proportion to its relation to
the fixed length of the wranch,



MM-3.35
ENSTROM 280

H—— EFFECTIVE LENGTH, WRENCH V71 TH OFFSET ADAPTER { Ly & Ay to—ond
Ay A

[ \ -

Al\/:

Effective lungth, wranch with offset adapter (L2 + Ayl

,..
Ly
i [P

1. Valves listed apply only to cadmium plated bolts and
nuts coated with molydlsulphide.

2. Bolts, washers, and the surfaces they bear on shall be
clean, dry, and free of lubricant. Parts lubricated at the
factory need not be cleaned before instaliatlon.

3, In some cases, when tightening castellated nuts, ths
cotter pin holes will not line up with the slots In the
nuts. In such cases, the nut may be overtightened
snough to line up the nearest slot with the cotter pin
hole, but the maximum applied torque must not
axceed the values listed,

4. Bolts and screws with strength of less than 125,000 psi
do not require a mandatory torque value. The nut-boit
combination shall be tightened to make satisfactory
joint,

5. Bolts and screws with strength of 160,000 psi
minimum or higher shall be per No, 1, unless
otherwise spectfled standard torque vaiues,

Wraneh with adapter at right angle.
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3-009

Wrench with stirrup-type handle

3-010
Incorrect force application

PALM GRIP HANDLE

Wrench with palm grip and extension
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To obtain — Adapter length when the desired torque Is
known, calculate as follows:

A= {Ta-Tw)xL
Tw

To obtain = Scale reading on the wrench when the desired
torque is known, calculate as follows:

L+ A
To obtain — Conversion constant which Is a ratio of the
lever length of the wrench to the total langth
of the wrench and adapter, calculate as
follows:
c= L
L+ A

To obtain — Actual torque at the adapter using the
constant, calculate as foliows:

Ta = W
C

To obtain - Actual torque reading of the scale when the
torque at the adapter Is known, calculate as
follows:

Tw = Tax C

CAUTION: Torque readings will be inaccurate if the
formulas are applied when using a torque
wrench with a rigid handle.

Adaptors which conform to the aforementioned sentence
above in no way affect the calculations previously
described.

TABLE 3-4 — TORQUE DATA

SPECIAL TORQUE DATA

PECULIAR TO 280 ROTORCRAFT

Nomenclature Part No. Torgque
Tail Rotor Qutput Shafi

Ratention Bolt AN7-HBA 300"/Ibs,
Tail Rotor Spindle

Nuts SLB1N-4 ° 35'/|bs.

Tail Rotor Input
Shaft SLEIN-5P  50'/Ibs,
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Main Rotor Gear Box

Pinion Nut SLW3045 2000 PSI"/ibs. + 100"
-0"fIbs.

Upper Main Rotor Shaft

Hub Retentlon Nut 28-14004 400"/ \bs,

Lower Main Rotor

Shatt Carrier Nut 2813121 333'/Ibs.

Blade Spindles
Retention Nut 28-14335 12"/Ibs,
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SECTION 4 - WEIGHT AND BALANCE
INFORMATION

All helicopters are designed for certaln imit loads and
balance conditions. Changes in equipment which affect the
empty weight center of gravily must be recorded in the
aircraft and englne log book. It Is the responsibilily of the
hellcopter pilot to ensure that the halicopter is loaded
properly. Thg empty welght, empty weight C.G. and useful
loads are noted on the weight-balance sheet included In
this Manual for this particular helicopter,

NOTE: The C.G. range for the 280 Halicopter is 92.0" to
98.0" from datum line at 2 maximum gross weight
of 2150 Ibs. Listed on page FM 8.5 is a typical
loading condition of the 280 Helicopter, both
rearward C.G. and forward C.G, condition.

WEIGHT AND BALANCE

The removal or addition of fuel or equipment results in
changes to the center of gravity and weight of the aircrait,
and the permissible useful load Is affected accorgdingly.
The effects of these changes must be investigated in all
cases to eliminate possible adverse effects on the aircraft's
flight characteristics, The horizontal reference welighing
point is located 20 inches forward of the center bolt in rear
skid attachment.

Maximum Gross Weight 2150 Ibs.
Empty Welght (no accessories, fuel or oil) 1450 1bs.
Useful Load 700 lbs,
Approved Forward C.G. Limit Station 92
Approved Aft C.G. Limit Station 98
TOOLS AND EQUIPMENT

Tape Measure . Commercial
Scale {two) 1000 Ibs. capacity
Scale — tall (one) 100 Ibs, capacity
Level — bubble-type Commerclal
Work stand As required

DETAILED PROCEDURE FOR WEIGHING 280 SERIES
HELICOPTER

a. Thoroughly clean helicopter.

b. Helicopter will be welghed Inside a closed building to
prevent errors In scale readings due to wind, Helicopter
will be placed In a level flight attitude.

¢. Check for proper Installation of all accessory items.
Check 1o determine if the scales that are being used
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have been calibrated recently, and check to see that the
scales will zero out before weighing helicopter,

. The helicopter will be weighed without fuel, but the

weight and balance record will reflect corrections to
indicate the amount of unusable fuel 2 U.8. gallons.
The helicopter may be weighed with full oll or without.
oil, but the weight and balance report should be
corrected accordingly, '
Tare will be noted when helicopter is removed from the
scales.

NOTE: Check oll lavel of main transmission and tail rotor

O

transmission. Check to see that the malin rotor
blades are in uniform position, 120° apart.

Close and secure both doors, left and right hand sides.
Hoist or jack helicopter clear of ground.

Position two main scales beneath the skids.

Position a pipe nipple in the center of left and right
hand scales at 17.7 inches aft of the center line of the
forward 3-inch diameter aluminum landing gear cross
beam assembly. The 17.7-inch dimension must be taken
perpendictiar to the centerline of the helicopter.

in order to simplify defining the fulerum position, Enstrom
tocl T-1784 is shown below, This tool may be purchased
through the Enstrom Customer Service Depariment.

FULGRUM
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j. Height of tail to be adjusted for lavel.

k. L%:el fore and aft to be taken at lower pylon tube, laft
side.

I, Lateral level taken at lower forward pylon tube.

Im__. [N -y

m. Small scale will be iocated under tail rotor at the cenler
line of the tail rotor output shaft, shown above.

n. Using jack, raise or lower tail as required to level the
aircrafi along the longitudinal axis, paying attention 10
the level on the longlludinal and lateral pylon tubes.

o. Read and record weight from each of three scales.

p. Calculate welght and caenter gravity on attached form,
with welght data. Empty weight will be “dry weight.”

q. All items added or substracted will be listed on the
attached form with weight, arm, and moment,

CAUTION: Welght and measurement readings are critical.
Double check resuits.
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r. Remove helicopter from scales.

CAUTION: Do not remove curbing, jack, nipples, blocks,
atc., from scales, These items constitute tare weight,

s. Read and record tare weight from each of the three
scales. An offlclal weight and balance report is prepared
in connaction with each helicopter presented for air-
worthiness certification at the Enstrom Corporation, All
these reports are marked “actual waight.”

t, This weight and balance report, and equipment list will
be prepared and supplied with each hellcopter.

u. Use Form No, F-165 Basic Weight and Balance Report
o glve you a continous history of welght changes
throughout the life of your helicopter,
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LOADING INFORMATION

NOTE: It is the responsibility of the helicopter pilot to
Insure that the heticopter is loaded properly. The empty
weight, empty weight CG and useful locad are noted on
the weight and balance sheet included In this Manual

for this helicopter.

MM-4.5

CG Range: 92,0 to 98.0 Maximum Gross Weight: 2150 lbs.
TYPICAL LOADING

Rearward C.G.

Weight Arm Moment

Emply Weight (including  1450.0 101.5 147175.0

undralnable engine oil,

gearbox oil and unusable

tuet)

Engine Oil 15.0 100.5 1507.50

Fuel, 40 Gal. 240.0 96.0 23040.0

Pilot 140.0 64.0 B960.0
1845.0 7.9 180682.5

Forward C.G.

Empty Weight (including 1450.0 101.5 147175.0

undrainable engine oll,

gearbox oil and unusable

fuel)

Engine Oil 15.0 100.5 1507.5

Fuel, 30.0 Gal, 175.0 96.0 16800.0

Pllot & Passengers 510.0 64.0 32640.0
2150.0 2215 1981225

Lateral Offset Moment

Pilot (left seat) 180 -13.5 -2565

Co-pilot (right seat) 130 +13.5 4+ 1785

810 in, Ib,

Laterat C.G. Limits: -+ 1250 in. Ib,
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POWER PLANT
DESCRIPTION

The HIO 360 serles are four cylinder, direct drive,
horizontally. opposed, alr cooled engines.

in referring te tha location of the various engine
components, the parts are described in their retationship to
the engine as installed In the airframe. Thus, the power
take-off end is considered the front and the accessory drive
end the rear. The sump sectlon Is consldered the bottom
and the opposite side of the engine where the shroud tubes
are located the top. Reference to the left and right side is
mads with the observer facing the rear of the engine. The
cylinders are numbered from front 1o rear, odd numbers on
the right, even numbers on the laft, The direction of
rotation of the crankshaft, viewed from the rear, is
clockwise. The direction of rotation for accessory drives Is
determined with the observer facing the drive pad.

Cylinders. The cylinders are of conventional alr cooled
construction with the two major parts, head and barrel,
scrawed and shrunk together. The heads are made from an
alurninum allpy casting with a fully machined combustion
chamber. Rocker shaft bearing supports are cast integral
with the head along with housings to form the rocker
boxes for both valve rockers. The cylinder barrels; which
are machlned from chrome nickel molybdenum steel
forgings, have deap integral cooling fins and the inside of
the barrels are ground and honed to a specified finish.

Valve Operating Mechanism. A conventional type camshaft
is located above and parallel to the crankshaft. The
camshafl actuates hydraullc tappets which operate the
valves through push rods and valve rockers. The valve
rockers are supported on full floating steel shafts, The
valve springs bear against hardeneg steel seats and are
retained on the valve stems by means of split keys,

Crankcase. The crankcase assembly consists of two
reinforced aluminum allpy castings, fastened together by
means of studs, bolts and nuts, The matlng surfaces of the
two castings are joined without the use of a gasket, and
the main bearing bores are machined for use of precision
type main bearlng inserts.
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Crankshaft. The crankshaft Is made from a chrome nicksl
molybdenum steel forging. All bearing journal surfaces are
nitrided.

Connecting Rods. The connecting rods are made in the
form of “H" sectlons from alloy steel forgings. They have
replaceable bearing inserts in the crankshaft ends and
bronze bushings In the piston ends. The bearlng caps on
the crankshaft ends are retained by two bolts and nuis
through eagh cap,

NOTE: Remove cowling as raquired for access to engine
compartment.

Pistons. The pistons are machined from an aluminum
alloy. The piston pin Is of a full floating type with a plug
located in each end of the pin. Depending on the cylinder
assembly, pistons may be machined for either three or four
r:ngs and may employ either half wedge or full wedgs
rings.,

Accessory Housing. The accessory housing is made from
an aluminum casting and is fastened to the rear of the
crankease and the top rear of the sump. It forms a housing
for the oil pump and the various accessory drives.

Qil Sump. The sump incorporates an oif drain plug, oll
suction screen, mounting pad for carburetor or fuel
injector, thea intake risar and Intake pipe connections.

Cooling System. These engines are designed to be coocled
by air flow, Baffles are provided to build up a pressure and
force the air through the cyllnder fins. The air is then
exhausted to the atmosphere,

Induction System. The Aveo Lycoming HIO-360 series
engines are equipped with a Bendix type RSA fusl injector.
The fuel injection system schedules fuel flow in proportion
to air flow and fuel vaporization takes place at the tntake
ports.

The Bendix RSA type fuel Injection system is based on the
principle of measuring air flow and using the air flow
signal in a stem type regulator to convert the air force into
a fuel force. This fuel force (fuel pressure differentlal)
when applied across the fuel metering section (jetting
system) makes fual flow proportional to alr flow.
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Lubrication System. (All models except AlIQO-360 series.)
The full pressure wet sump lubrication system is actuated

by an impeller type pump contained withln the accessory
housing,

Priming System. Fuel inJected engines do not require a
priming system.

SPECIFICATIONS
H!1Q-380-C SERIES

FAA Type Certificate 1E10
Rated horsepower 205
Rated speed, RPM 2900
Bore, inches 5,125
Stroke, inches 4,375
Displacement, cuble inches 361.0
Compression ratio 8.7
Firing order _ 1-3-2-4
Spark occurs, degress BTC 25
Valve rocker clearance

(hydraulic tappets collapsed) 028-.080
Propeller drive ratio 131
Propellar drive rotation

(vlewad from rear) Clockwise

POWERPLANT OPERATIONS
280 NORMAL ENGINE STARTING PRCCEDURE

Seat belts fastened and doors latched.

Fuel valve pushed in to turn on.

Collestive full down and locked with the friction Knob.

Heater as desired (In for OFF).

Cyclic stlek cannon plugs secure,

Rotor elutch disengaged.

*Caution: Although starting tha helicopter with the
rotor clutch engaged will not damage the
rotor system, it wili severely overload the
starter motor.

7. Gheck compass full of fluid, no bubbles, and it has a

correction card.

8. Altimeter set to fleld elevation.

9, Radio(s} off.

10, All switchas off.

WA GRS
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13,
14,
15.

18.
17,

18,
19,

20,
21,
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Master switch and alternator on (alternator off if using
an APU start). Ignition switch on.

Throttle cracked open — c¢racked open s 1/16".
Mixture fuli rich.

Cold Engine Start — Fuel boost pump on until the fuel
pressure gauge shows a rise, then boost pump off.
Mixture idle cut off; throttle closed, mags on both;
depress starter, when engine fires mixture full rich.
Fusl boost on (pump must be on at all times in tiight),
Check engine oil pressure Is off the zero line within 30
seconds,

Check amp meter gauge indicates a charge. ‘

If APU start, disconnect APU cable. Then alternator
switch on cheek for a charge Indication on the amp
meter,

Idle engine at 1450 to 1500 rpm,

When ofl pressure is 25 psi or above clutch may be
engaged.

*Caution: On rare occaslon the engine may backfire
through the inductlon system during a start
procedure. The backfire wll not cause
damage to the induc¢tion system but it could

cause the induction hose between the air
filler and the fuel injection servo unit to be
disconnected due to the backfire. It is
recommended that should a backfire occur
during engline starting, a visual inspection
be accomplished by the pilot or mechanic to
assure that the hose is securely In place
before takeoff,

280 ENGINE STARTING PROCEDURES, HOT CONDITION

-

COPNDO AL

Mastar switch ON,

Magneto switch OFF,

Throttle cracked,

Mixture control FULL RICH.

Turn on fuel boost pump 5 to 6 seconds.
Turn boost pump off,

Mixture control FULL LEAN.

Throttle — FULL QPEN,

Engage starter 5 to 6 seconds to clear angine,
Close throttle and crack slightly.
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13.
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Magneto switch BOTH. Ignition switch on.

Engage starter until engine fires and advance mixture
slowly, '
Fuel boost ON. (Pump must be on at all times In
flight). -

NOTE: It Is important to follow this procedurs on hot
starts so that the prolonged fuel flow in 1he
lines will eliminate the vapor locks and cool
the lines for a proper start.

280 ROTOR ENGAGEMENT

1.

Check collactive plich full down ang friction on.

2. Tail rotor pedal neutral position.

o

o

Center cyclic stlck with trim switch.

Check aircraft vicinily clear of personnel and e-
quipmant,

Chack engine idie set at 1450 to 1500 rpm, then leave
throttle fixed in this position: don't add more throtile
during engagement.

Slowly and smoothly engage clutch handle at 1450 to
1500 rpm, allowing the engline rpm to bleed no lower
than 1200 rpm. When the rotor rpm reaches 100 rpm,
fully engage clutch,

280 ENGINE WARMUP AND GROUND CHECK

1,
2.

Advance throttle to 1800 rpm and wait for cylinder head
temperature to reach low green aor 200° F,

After reaching 200° F., cylinder head temperature,
slowly advance throttle to 2300 rpm until oil temper-
ature reads low green or 120° F.

Increaze engine RPM to 2900 rpm and cheack for rpm

‘drop on right and left magnetos. A 100-rpm drop is

permissible on either magnelo as long as there is no
angine roughness when operating on either right or left
magneto.

Gently close throttle to split tachometer needles to
check proper operation of over-running clutch,

Check following before take-off:

Check all instruments for proper indication,

Seat helts and doors latched.

Fuel ON.

Fuel boost ON, (Pump rmust be on at all times in
flight.)

e. Mixture FULL RICH.

CooE
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f. Fuel pressure warning — green indication.

g. Adjust collective and throttle friction,

NOTE: Keep hand on collective and maintain down
position when friction lock Is disengaged.

280 ENGINE COOLING AND SHUT DOWN PROCEDURE

. Collective pitch full down and friction on.

. Throttle closed,

Fuel boost pump off,

. Clutch disengaged, engine at idle anly.

. Cyclic trim centered,

. Idle engine at 1800 rpm for 2 minutas or until gyiinder

head temperature cools to 300° F,

. Radlos off,

. Lights off,

. Throttle closed,

10. Mixture Idle cut off,

11. When engine stops turning magnetos off,

12. All switches off,

13, Master switch off,

14. Fuel vailve closed (out).

15, Set collective one-half way up in its trave! to unioad
Lamiflex bearings. ‘

16, Tie down main rotor and tal rotor If wind speed is

axpected to go over 30 mph.

OFERATING LIMITATIONS
Powerplant Limitations:

o N b L2 b —

0 00 ~r

Engline: Lycoming Model
HIO-360-C1A

Fual: 100/130 minirmum grade

il Viscosity: Above 60*F. SAE 50

30-80°F. SAE 40
0-70"F, SAE 30
Below 10*F. SAE 20
Horsepower: 205 HP all operatlons at
2900 RPM
Operating Engine RPM: 2900 maximum
2750 minlmum

Engine ldling RPM: 1400 minimum {(¢lutch
disengaged)
Manifold Pressure: Full throttle, sea level engine

Qi1 Temperature: 245°F, maximum
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Qil Prassure; 80-90 PSI, normal operation
25 P8I, idiing minimum
100 PSJ, starting-warmup

Transmission Ol

Temparature; 220°F, maximum
Cytinder Head
Temperature: 475°F. maximum

Retor-Flight Limitations (Power Off]:

Maximum: 385 RPM

Minimum: 313 RPM

Instrument Markings:

Rotor Tachometer Red Lina 385 RPM
Red Line - 33 RPM
Green Are 313-385 RPM

Engine Tachometer Red Line 2750 RPM
Red Line 2800 RPM
Green Arc 2750-2900 RPM

Airspead Indicator - Red Line 112 MPH

Oll Temperature Red Line 245°F,
Green Arc 120°-245°F,
Yellow Arc B80°-120°F.

Qil Prassure Red Line 100 P3|
Yellow Arc 90-100 PSI
Green Arc 60-30 P35I
Yellow Arc 25-60 PSI

. Red Line 25 P&

Cylinder Head Red Line 475°F,

Temperaturas Green Arc 200°-475°F .

Transmission Red Line 220°F,

Qil Temperature Green Arc 0°-220°F.

FUEL INJECTION SYSTEM
Description. All RSA typa fuel injection systemns are based

on the principle of measurin
use of a venturi tube and usi

g engine air consumption by
ng the airflow forces to control

fual flow to the engine. Fuel distribution to the individual

cylinders Is obtained b
air bleed nozzles,

It is suggested that all ad
RSA-5 Fuel Injection Syste
the Operation and Se
published by the Bendix

rvice  Manual,
Corporation,

y the use of a fuel flow divider and

Justments and overhayl to the
m be performed with the yse of
Form 15.338C,
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Field Adjustments,
Idle Speed and Mixture Adjustment.

a. Check magnetos in  accordance with Instructions
furnished in the aircraft flight manual, If the “mag-drop”
is not more than 100 RPM Max., procesd with idle
adjustment.

b. Clese the throttle to idle (approximately 1450-1500
RPEM}. [f the RPM changes appreciably after making idle
mixture adjustment during the succeeding steps,
readjust the idle speed to the desired RPM.

¢c. When the idling speed has been stablllzed, move the
cockpit mixture control lever with a smooth, steady
pull, inte the IDLE CUT-OFF position and observe the
tachometer for any change during the leaning out
process, Caution must be exercised to return the
mixture control to the FULL-RICH position belore the
RPM can drop to a point where the engine cuts out, An
Ingrease In RPM while leaning out indicates the idle
mixture is on the rich side of best power. An immediate
decreagse in RPM {if not preceded by a momentary
Increase) Indicates that the idle mixture is on the lean
slde of bast power. :

d. The desired idle setting 15 a compromise between one
that Is rich enough to provide a satisfactory acceleration
under all conditions and lean enough to prevent spark
plug fouling or rough operation., A rise of 25-50 RPM
will usually satisfy both of these conditions,

e. If Step B indicates that the idle adjustment |5 teo rich or
too lean, turn the idle mixture adjustment one or two
notehes in the direction required for correction, and
check this new poslition by repeating Step. B. Make
additional adjustments as necessary.

f. Each time an adjustment Is changed, clear the engine
by running It up to approximately 2000 RPM before
making mixture ¢heck,

g. The actual Idle mixture adjustment is made by the
lengthening (richening) or shortening (leaning) of the
linkage between the throttle lever and Idig valve laver.
The center screw assembly has right hand threads on
both ends but one end has a No, 10-24 thread and the
other end has a No. 10-32 thread. For easy refarence,
consider only the coarse thread end, When it is turned
out of its block, the linkage becomes longer and a richer
mixture fs provided. When it Is turned into its block, the
linkage becomes longer and a richer mixture Is
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provided., When it is turned into Its block, the linkage Is
shortened and a leaner mixtura is provided,

. A major adjustment is available for use when the center
screw bottoms out on elther of the blocks, If the idle
adjustment is almost satisfactory, measure the distance
between the two blocks. Disconnect the spring from the
most accessible linkage pin and remove the pin, Turn
the block and adjustment scraw until the adjusting
wheel is centered and the distance between blocks Is as
previously measured, There is now additional ad-
justment range and the reference point i3 retained.,

. Make the flnal Idle speed adjustment to obtain the

desired idling RPM with closed throttle.

j. If the setting does not remain stable, check the idle

Iinkage; any looseness in this linkage will cause erratic
idling. ln all ¢ages, allowance shouid be made for the
effect of weather conditlons upon Idling adjustment.

. Idle spead and mixture adjustments made according {o
this method should raquire very little further atiention
except for extreme variatlons in temperature and
- altitude.
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fusl outlet
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ledla vatve iy, . T3
Impacy air -I—l—l—\

Injector, external view

Since the air differential pressure Is a function of the
airflow, and the fuel differential pressure is a function of
the fuel flow, the correct fuel-to-air ratio Is always
maintained with this systam, regardless of the quantity of
alr being congumed by the engine,

Consideratlon has been made for the low air forces
experienced in the idle range by the incorporation of ths
constant head idle spring. This spring provides a constant
fuel differential pressure that will allow adequate fuel
supply for the idle range. As the alr forces increase, the
spring compresses until the spring retalner touches the air
diaphragm and acts as a solid member,
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FUEL INJECTION SYSTEM
TROUBLESHOOTING CHART

PROBABLE CAUSE
Hard Starting:

Technique.’

Flooded.

Inguiticient prime,
(Usually accompanied by a
hackfire.)

Rough Idle:

Mixture too rich or too
lean,

Plugged nozzle(s).

{Usually accompanied by
high take-off fuel flow
readings.

Slight alr leak into
induction system through
manifold drain check valve.
(Usually able to adjust
Initial idle but rough in
1000-1500 RPM range.)
Slight alr leak into in-
duction system through
looze intake plipes or
damaged "O" rings. (Usu-
ally able to adjust initial
idle but rough in 1000-1500
RPM range.)

Large alr leak into in-
duction system. Several
cases of 1/8" pipe plugs

REQUIRED ACTION

Refer to airgraft manu-
facturer's recommendead
starting procedure,

Clear sngine by cranking
with throttle open and
mixture contro! in 1CO.
Increase amount of prim-
ing.

Conflrm  with  mixture
control. A too rich mixture
will be corrected and
roughness decreased dur-
ing tean-out while a too
lean mixture will be aggra-
vated  and roughness
increased. Adjust idle to
give .a 25-50 RPM rise at
1400-1500 RPM.

Clean nozzles,

Confirm by temporarily
plugging drain ling. Re-
place check valves as
necessary,

Repalr as nacessary.

Repair as necessary.
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FUEL INJECTION SYSTEM TROUBLESHOOTING CHART

[Con't]

dropping out.
Intarnal leak in injector.

(Usually unable to lean-out
idle range.)

PROBABLE CAUSE

Fuel vaporizing in fuel
linas. or distributer, (En-
countered only under high
amblent temperature con-
ditions or following pro-
longed operation at low
idle RPM's,)

Low Take-Off Fuel Flow:
Strainer plugged.

injector out of adjustment.
Faulty gage.
Faor Cut-Oft;

Improper rigging of alrcraft
linkage to mixture control.

Mixture control valve
scored or not  seating
properly.

Vapor in lines,

Repiace injector.

REQUIRED ACTION

See service notes under
idling (A).

Remove strainer and clean
in a suitable solvent.
Acetone or MEK is recom-
mended.

Replace injector.

Replace as necessary.

Adjust.

Eliminate cause of scoring
(usually burr or dirt) and
lap mixture control valve
and plug on surface plate.
Refer to following service
notes,

INJECTION SYSTEM SERVICE NOTES

General. Several phases of ground operation are adversely
affected by fuel vaporization in the lines. Fuel vaporization
is experienced under extrama conditions of ambient and/or
nacelle temperatures, Starting, ldle operating, and engine
shutdown procedures must all be modified to obtain
optimum results under these conditions.

Starting. In c¢old weather, the engine compartment
(nacelle) temperature drops off rapidly following engine
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‘shutdown andg the nozzle lines remain nearly full of fuel,
Cold weather starting procedures are therefore simple with
highly predictable results. However, in extremaly hot
weather, nacelle temperatures increase rapidly following
engine shutdown, and fuel In the lines vaporizes and
escapes out into the manlfold, Mot weather starting
proceduras therefore depend conslderably on how soon the
next start is attempted. Within the first 20-30 minutes, the
manifold 18 nicely primed and the empty nozzle lines will
fill before the engine dles, After a 20-30 minute wait, the
vaporized fuel in the manifold wlll have nearly disappeared
and some slight "priming” could be requirad to refill the
nozzle lines and keep the engine running after first firing.

Idling. During ground operation every precaution should be
taken to keep nacelle temperatures from Increasing to the
extent that fuel will vaporize in the lines. The following
suggestions are aimed at minimizing this problem:

A. Keap nacsle temperatures as low as possibla by:
1. Avolding excessive ground operation.
2. Keeping cooling airflow up by keeplng engine RPM's
as high as practical,
3. Upon restarting of a hot angine, operating engine at
1,200-1,500 RPM for several minutes to reduce the
residual heat in the engine compariment.

B. Keep fuel temperatures as low as possible. Higher
RPM's with the accompanying higher line pressure and
flow will help to dissipate some of the heat within the
lines,

C. Maka an idle speed and mixture adjustment that is a
compromise between the engine's requirement during
the cool of the morning and the heat of the day.

1. Adjust idle speed stop to provide RPM as high as
practical.

2. Adjust mixture in the cool of the morning to provide
a 50 RPM rise when the mixture control Is pulled
slowly Into cut-off. :

3. The higher than normal termperature encountered
during the heat of the day results in the engine
preferring a considerably leaner idle mixture, How-
ever, with fuel injection, thls richer setting at the
heat of the day wil help dissipate vapor that still
may occur,
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Shutdown [Cut-Off], The Idling procedure practiced just
prior to engine shutdown has consgiderable bearing on the
“cleanness” or smoothness with which the engine stops. If
the Idling procedures suggested above are not followed
and fuel is vaporizing and emptying the lines, the engins
wlli continue to Idle very rough for several seconds. This s
desplt? a 100% cut-off of fue! supply by the mixture
control,

POWERPLANT

IGNITION SYSTEM

General. The Bend!x $-200 Series Magnetos are designed
to provide Ignitlon for four and six cylinder alrgraft
engines. The magnetos generate and distribute high
tension current through high tension leads to the spark
plugs. Because of the design of the distributor saction,
these high tension magnetos are capable of providing
dependable performance at altitudes of 30,000 feet or
above,

To obtaln the retard spark necessary for starting, the four
and six eylinder magnestos may either employ an impulse
coupling or an additional contact assembly used In
conjunction with a starting vibrator. Figure below shows
the components used In a typical S-200 Ignition System
incorporating a starting vibrator. This gystem consists of a
single contact assembly magneto, a dual contact assembly
magneto, a starting vibrator and a comblnation lgnition
and starter switch,



3_,.—..

MM-5-17

ENSTROM 280

§-200 MAGNETQ AND ASSOCIATED COMPONENTS

1. Magneto
2. Harnhess Assembly

3. Combination Ignition and Starter Switch

4. Vibrator

NOTE: See latest AVCO Lycoming Operators Manual
60297-12 and Bendix Malntenance Instructions for
further pertinent details on magneto and assoclate

camponents.

IGNITION SYSTEM TROUBLE SHOOTING CHART

PROBABLY CAUSE
Hard Starting:

Low voltage at vibrator
input,

Inoperative or defective

vibrator,

REQUIRED ACTION

Measure voltage between
vibrator terminal marked
“in" and the ground
terminal while operaling
startar. Must be at least 8
volts on 12 volt systems, or
13 wolts on 24  volt
s5ystems.

f  voltage s
listan for

adequate,
buzzing of



MM-5-18

ENSTROM 280

Retard contact assembly in
ratard (dual contact) mag-
neto not operating electri-
cally. Engine may kick
back during cranking due
to advance timing of
ignition,

Vibrator-magneto  combi-
nation not “putting-out”
electrically.

vibrator during starting.- If
ne buzzing is heard, either
the vibrator is defective or
the circuit from the “Qut-
put" terminal on the
vibrator to ihe retard (dusl
contact assembly) mag-
nete is open. Chack both
“Switch  and Retard”
circuits. Also check for
good electrical ground.

Retard points may not be
¢losing due to wrong ad-
Justment, or may not be
electrically connected In
the clreult due to a poor
connection, Inspect retard
points to see If they close.
Check for proper contact at
the “SWITCH" and “RE-

~ TARD" terminals of retard

(dual contact “assembly)
magnete and at the vi-
brator., Chack wirlng.

Turn  engine In  proper
direction of rotation untii
retard points just opan on
No. 1 eylinder position,
Remove inpuf connection
from starter 1o prevent
engine turning and while
holding No. 1 plug lead
5/16 inch from ground,
enargize vibrator by turming
switch to start, Plug lead
should throw a 5/16 Inch
spark. If spark |s weak or
migsing try new vibrator, If
this does not correct
trouble, remove magnsto
and check for Improper
internal  timing or im-
properly meshed distribu-
tor gears.
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Advance breaker out of
adjustement, (Internal tim-
ing off.

If internal timing s
suspected to be off, mag-
nete must * be removed.
Corractlve acticn should be
praformed in accordance
with current Bendlx $-200
sariegs  Installation and
manual instructions.
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This page of.the manual has intentionally been left blank,

please continue on to page MM-5-21 for additional
tnformation.
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IGNITION SYSTEM TROUBLESHOOTING CHART [Con't]

PROBABLE CAUSE REQUIRED ACTION
Engine Roughness: Try new spark plugs,

Check plug leads for
continuity and breakdown,
Check magnete contact
assemblles for burning or
dirt. (Main and Retard.)

Magneto Check-Qut-Of

Limits:
Inspect contact assemblies
_ for proper opening,
IGNITION Check plugs and ieads.

TIMING CHECK

RUNNING POINTS
NOTE: Magneto switch OFF, master switch QFF.

a.

Open englne compartment panels.

b. Remove lower plug from each cylinder.
¢,
d. Rotate crankshaft to bring No. 1 piston on comprassion

Open lower.seam of wrap-around cowl,

stroke.

Check timing mark located on starter ring gear support

assembly through timing holes in cooling fan with index

mark on starter housing. (Ref. Page 5-43.)

Set timlng at 25* B.T.D.C. No, 1 cylinder.

NOTE: Remove timing plug from either magneto and
check to seo if red index mark Is In window.

. Attach magneto timing indicator to each “P" lead.
. Rotate crankshaft in direction of rotation and check the

point opening of both magnetos (25° B.T.D.C.) to
engine and both magnetos to each other for proper
sync,

RETARD POINTS

4,

With timing indicator attached to left mag. retard lead,
set T.0.C. of No. 1 cylinder, check timing mark on ring
gear support assembly through timing hole in ¢ooling
fan v;rith index mark on starter housing, (Ref. Page
5-43.

. Rotate crankshaft in direction of rotation and cheek

point opening,
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¢. Retard points to open 26° after running polnts or at
T.D.C. mark on support agsembly,
NOTE: 1. E?/Gh tooth on ring gear is approximately
215°,

2. It is recommended that the retard poinis be
set so that they open when the piston Is
started down on the power siroke approxi-
mately 1° to 3* beyond T.0.C. This will keep
the engine from kicking back during the
starting sequence,

POWERPLANT TROUBLESHOOTING

Experience has proven that the best method of trouble-
shootlng Is to declde on the various causes of a given
trouble and then to elminate causes one by one, beginning
with the most probable, The following charts Hst some of
the more common troubles, which may be encountered In
malintaining engines and turbochargers; their probable
causes and remedies,

LA ]

ENGINE TIMING LOCATION

1. TROUBLESHOOTING — ENGINE

TROUSBLE CAUSE REMEDY .

Fallure of Lack of fuel Chack fuei system for

Engine to leaks. Fill fuel tank, Clean

Start dirty lines, stralners or
fuel valvas,

Qverpriming  Leava ignition "“Off" and
mixture control in “ldle-



Failure of
Englne to
idla Properly
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Defective
apark plugs
Dofective
ignition wire

Defectiva
battery.
Improper
operation of
magneto
breaker,
Lack of
sufficiant
fual flow.
Water In fuel
injector.
Interna}
fallura,

Incorrect idle
mixture,

Leak in the
induction
system.

Incorrect idle

adjustment

Uneven
cylinder
compression.

Faulty
ignition
systern,

Insufticient
fuet pressure,

Cut-Off", open throttle and
“unload™ engine by crank-
ing for a few seconds.
Turn ignition switch on and
proceed to start in a
normal manner.

Clean and adjust or replace
apark plugs.
Cheack with slectric tester,

and replace any defective
wires,

Replace  with  charged
battery.
Clean points. Check In-

ternal timing of magnetos,

Disconnact fuel llne and

chack fusl flow,

Drain tual injector and fual
linas,

Chack oll screens for metal
particies. If found, com-
plete averhaul of the
engine may be Indicated.

Adjust mixture,

Tighten all connections in
the induction systam. Re-
place any parts that are
defective,

Adjust throttle stop to ob-
tain correct idle.

Check condition of piston
rings and valve seats.

Check
system,

antire  Ignition

Adfust fuel pressure,



Low Power
and Uneven
Running

Failure of
Engine to
Develop Full
Fawer

ENSTROM 280

Mixture too Readjustment of fuel in-

rich Indicated |ector by authorized

gluggish personnsl Is Indicated.

engine oper-

atlon, red

axhaust

flame at

night. Ex-

treme cases

indicated by

black smoke

from

axhaust.

Mixture too Check fuel lines for dirt or

lean; indl- other restrictlons. Read-

cated by justment of fuel injector or

overheating carburetor by authorized

or backfiring, personnel is indicated.

leaks in in- Tighten all connections,

duction Reptace defective parts,

system.

Defactive Clean and gap or replace

spark plugs. spark plugs.

improper Fill tank with fuel of

fusl, recommended grade,

Magneto Clean polnts. Check in-

breaker ternal timing of magnetos.

points not

working

properly,

Defective Check wire with electric

lgnition wire. tester. Replace defactive
wire,

Leak in the Tighten all connections

Induction and replace defective parts.

system,

Throttle lever Adjust throttle lever.

out of ad-

justment,

Improper fusl
flow,

Restriction in

Wiivi=lg~

Check strainer, gage and
flow at the fuel inlet,

Examine air scoop and



Rough
Engine

Low Oil
Pressure

High Qil
Temperature
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air scoop.

Improper
fuel.

Faulty
ignition,

Cracked
engine
mount,

Defactive
mounting
bugshlngs.

Unaven
comprassion.

Insufficient
oll.

Alr lock or
dirt _In relief
valve,

Leak in
suction line
or pressure
line.

High oil
temperature,
Defective
pressure
gage.
Stoppage in
oil pump in-
take passage,

Insufliciant
alr cooling.

Insufficient
oll supply.
Low grade of
oil.

Clogged oll
lines or
strainers,

remove rastrictions,

Drain and refill tank with
recommended fuel,

Tighten all connactions.
Check system with tester,
Check Ignition timing,

Replace or repair mount,

Instail mounting

bushings.

new

Check compression,

Fill to proper level with
recommended oil.

Remove and clean oil
pressure,
Check gasket between
accessory housing and
crankcase.
See “High OQil Tempera-

ture” in "Trouble"” column.
Replace,

Check line for obstruclion,
Clean suction strainer.

Check air inlet and outlet

for deformation or ob-
struction.

Fill to proper level with
specified oil.

Replace with oll conform-
Ing to specifications.

Remove and clean oil
stralners,



Excessive
Qil Con-
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Excessive
blow-by.
Failing or
failed
bearing,

Defective
temperature
gage.

Low grade of
ail.

sumption

Failing or
failed
bearings.

Worn  piston
rings.

Incorrect
installation
of piston
rings.

Failure of
rings to seat
(new nitrided
cylinders),

Usbally caused by worn or
stuck rings.

Examing sump for metal
particles. If found, over-
haul of englne is indicated,

Replace gage.

Fill tank with oil conform-
Ing to apecfficatlons.

Check sump for metal

particles,
Install new rings.

Install new rings.

Use mingral base oil
Climb to cruise altitude at
full power and operate at
75% cruise power satling
until  oil  consumption
stabilizes.

INSPECTION OF FUEL SERVO SCREEN
50 HOUR INSPECTION
Disconnect throttle and mixture control at serve unit.

1,
2,
3.

Remove fuel pressure line to

sarvo.

Remove (4) servo mounting nuts and position servo in

order to remove fuel scraen,

NOTE: Crack nut on screen betore disconnecting servo

unit from angine.

After inspecting screen for residue, reinstall in servo,
Place servo on engine and attach four nuts. Mook up
throttle and mixture controls.

Run engine and check for leaks and proper operation.
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POWERPLANT
FUEL DISTRIBUTOR VALVE

Removal. To remove the fuel distributor valve located on
top of the. Lycoming angine, the following must be
removed: (Ref. Page 5-43).

a, Remove the 2B8-12815 left and right baffles that are
secured by nine fasteners on each side,

b. Remove the 28-12614 baffle (center) by removing 17
ANS15-8-7 screws,

G. This will alow access to the distributor valve for
removal and/or installation,

d. After installation of unlt, run englne and check for leaks
to each eylinder befers installing batfles,

POWERPLANT
OIL COOLER

The oil cooler is of the standard radiater type relying on air
flow for cooling effect. Gooling air is directed from the fan
through the cooler core amd exhausted into the atmo-
sphere, Regulation of oll flow through the cooler is
accomplished by a temperature and pressure-sensitive
valve located in the engine accessory case In line with the
oil filter screen., Maintenance which may be performed
consists of removal, cleaning, testing, and installation.

Removal of Oll Cooler, The oll coaoler is mounted on the
right hand side of the engine compartment,

a, Open or remove right side cowl.

CAUTION: Pay particular attention to magnato switch
OFF position,

b. Drain approximately 1 quart of oil from the drain valve in
the lower portion of the radiator.

¢, Disconnect the inlet Hne and outlet line to the radiator,
paying particular attention that they are plugged to Keep
residue oil from draining on the floor,

d. Place containar baneath the radiator whan disconnect-
ing lines to collect any drain oil from coeler and from
the lines.

e, Remove (4) AN3 bolts attaching the air outlet

deflectors,

Remove 8-32 screws holding coocler boot to fan shroud.

9. Remove the four base AN-3 bolts from lower bracket,
This will allow the radiator to be removed easily,

—
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NOTE: Upon removal of cooler, visually inspect rubbar
flex boot for rips. Replace the boot assembly if
necessary.

GIL COOLER AND DUCT INSTALLATION

Inspection of Qi Coolar.

a. Inspect oil cooler for:
1. Integrity of finish.
2. Bont, broken or dirty core fins,
3. Nicked, burred, or deformed plumbing fittings.
4. Deformed screw holas,
&, Loose boot attachment to radiator injet.

b. Ingpect oil cooler alr duct for:
1. Cleaniiness.
2. Cracks, checking, tears, dents.
3. Integrity of mounting flanges.

6. Inspact oil inlat and return ling for;

1. Cleanliness and freedom from obstructions.

2. Cracks, checking, swelling, and kinks.

3, Integrity of wire shield.

4. Plumbing titting for nicks, burrs, and deformity.
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Leakage Check of Oll Cooler,

a. Perform a hydrostatic test on the radiator. Oparate tast

set in accordance with manufacturer's instructions, or

take radlator to certified radiator shop and have it

pressure tested for leakage.

Install pressure cap on one oll cooler fitting.

Connect test set to remaining oil cooler fitting,

Regulate tast set pressure to 150 PSI.

Check for leakage.

NOTE: Leakage I5 Indicated by escaping fluld and a
drop In regulator pressure.

f. Locate and mark source of leak if any,

NOTE: Use standard procedure 1o repair leaks. if
required repalrs are inaccessible or extensive,
replace oil cooler with a new unit. After repairs
are completed, repeat Steps a through e.

9. Remnova oll cooler from test set.

Installation of OQil Cooler, Ol cooler assembly and
components instaliation may be accomplished as required
without having to remove any additional equipment.

a, Secure radlator on pylon with four AN-3 bolts,

b, Position oll cooler boot on scroll mounting flange.
Secure with 8-32 screws.

¢, Secure oll cooler inlet and return lings to engine
accessory case.

@o0g

d. Secure alr outlet deflectors with AN-3 bolts,

e. Thoroughly inspect oil cooler assembly installation,
torque on fittings, security of logk wira, routing of lines,
and ducting.

f. Perform preflight inspection; service engine as required,

g. Parform operational check of engine prior to flight.

h. Inspect assembly, following engine run up, for oil

leaks.
i. Replace or secure right side cowl,

REMOVAL OF OIL SCREEN ASSEMBLY

a. Open side cowl,

b. Remove safety wire on oil femperature bulb cannon plug
and disconnact.

c. Remove four %4-20 screws from oil screen housing.

d. Remove housing by puliing forward,

&. Remove screen from the houslng.
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INSPECTION OF QIL FILTER ASSEMBLY

a,

o O

Inspect oil filter screen housing for:
1. Integrity of finish and cleanliness.
2. Cracks, nicks, burrs and corrosion.
3. Stud hole deformity,

4, Securlty of temperature bulb.

. Inspect oil filter screen for:

1. Cleanliness.
Cents and broken mesh.

2,

1. Cleanlingss and security of attaching parts.

2. Cracks, nicks, burrs, corrosion, dents and deformed
threads.

Inspect attached hardware.
. Assemble and Install oil filter assembly in reverse of
disassembly.

Secure cowl, run engine, check for [eaks, secure
compartment.

POWERPLANT

ENGINE EXHAUST SYSTEM

Description. The exhaust system utilized on the engine
consists of two manifolds which rfoute engine exhaust to
the heater-muffler and single discharge pipe.

Remeval of Exhaust System.

SO0 TR

Rarmove right hand and left hand side cowling.

Remove the engine exhaust stacks from cylinders.
Remove heater dugting from fan shroud,

Remove duct from cabin heat outlat,

Disconnect bolts from each exhaust flex coupling.

This will allow the complete manifold assembly to be
removed as a unit,

Ingpection of Exhaust System,

a.

b,

Upon removal of the complete exhaust system, check
the flange mounting of each exhaust stack for cracks,
distortion of the flange and proper gaskets:

Full bottom cowl.

NOTE: At the 100-hour inspection it will be necessary
to remove the muffler cover to inspect for any
cracks Internally which <¢ould cause carbon
monoxide entering the cahin.
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Installation of Exhaust System,

a. Assemble the muffler cuff.

b. Attach each exhaust stack to the existing cylinder
exhaust flange.

¢. Install manifold assembly and attach flexlble coupling
to each Individual exhaust stack.

d. Instali all cowling.

e. Run engine and check for leaks,

COLD WEATHER OPERATION — INFORMATION

The overrunning clutch is to be serviced with Mobil Artic
“C" ¢il, A defroster may be used for circulating the alr to
keep the windshleld c¢lear of fog. Cabin heater s of
‘sufficient capacity to deliver adequate heat,

Preheating of engina is highly recommended to avoid
excess wear or damage to the aengine and engine oil
system. Oil |s near solid state at @*F. and lower.

Use proper grade oil for the temperature range as
recommended by angine manufacturer,

Oil in the reservolr needs most of the heat; therefore, direct
the heat to the ofl sump, lines and oil cooler and then also
to tha cylinders.

Too rapid a pre-heating |s not good elther, as the magnetos
will get wet. Englnes cooled in sub-freezing temperatures
will sweat Inside and out. This |s evidant by a coat of frost
on engine after preheating Is commenced. Pre-heat until
engine is dry and oll temperature Is in the high operating
range.

Small capacity, 2,500 to 5,000 BTU Catalytic Safety
Heaters ¢an be begt used as soon as alreraft is shut down
for the day. Positlon heater preferably In  englne
compartment, keeping it clear of fuel lines, the sediment
bowl, and low engugh to prevent scorching. Alr must be
able to moveand breathe $0 do not make the compartment
air tight, Where electric power is avallable, use of a couple
200 Watt light bulbs under the englne can do the job. Most
important Item s to kesp off any cold blast of alr over the
engine,

At almost any cold temparature, if tha anglne compartment
is covered with an ingulated type blanket, the engine and
oll temperature will retain [ts own heat satlsfactorily for
several hours.

Once the engine I8 pre-heated, use a regular start
procedureg as excess priming can cause wet plugs,
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Engine run down cooling Is desirable to reduce possibility
of cracks In exhaust stacks.,

An average battery can be run down In approximately two
minutes of attempted starts at 22°F. Thus, pre-heating
engine and oll is desirable, Make sure your battery is in
good condition and fully charged.

If two or three attempts are made to start a cold engine and
there is only feeble firing impulses, remove a couple spark
plugs, inspect for ice. If there Is icing, change the plugs or
preheat the engine before further attempts to start are
made,

POWERPLANT

FUEL SYSTEM

Description. The fuel system conslsts of the fuel tanks, left
and right, fuel booster pump, valves and strainer, plumbing
lines, englne driven fuel pump, and Induction system. Fuel
is gravity-fed from the tanks through the auxilllary fuel
pump, valves, fliter, and plumbing lines to the Inlet side of
the engine driven fuel pump, This fuel pump functions
whenever the engine is operating and delivers a constant
flow of fuel under a regulated pressure to the servocontrol.
The servo-control system operates by measuring the alr
flow through the throttie body of tha servo-valve regulator
control, and uses this measurement to operate a
servo-valve within the contrel. The accurately requlated
fuel pressure established by the servo-valve is used to
control the distributor valve assemblage, which then
schedules a fuel flow in proportion to airflow. components
of the fuel system are located throughout the helicopter.
These ltems may be removed individually or In groups as
required to perform necessary maintenance., Maintenance
which may be performed consists of removal, cleaning,
trouble shooting, adjustment, inspection and/or parts
replacement, and installatian.

FUEL SYSTEM

REMOVAL OF EXTERNAL FUEL BOOSTER PUMP

Turn fuel and master switeh OFF.

. Be sure that the fuel shut off valve is OFF.

Remove draln line from bottom of pump.

Remove four NK 500 Nylock screws attaching pump to
pylon assembly, i

Remove Inlet line from fuel tank and outlet line to fuel

Oo0oD

o
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stralner,
f. Disconnect the positive wire,
g. Disconnect the ground elsctrical connaction,

Fuyal Quantivy Prpmpmiiyr

1 Sohligl My
1ol Eommp |

MAIN PUERL IYITEM

INSTALLATION QF EXTERNAL FUEL PUMP

a, Be sure that fuel shut off valve is OFF and master
switeh I1s OFF.

b. Install fuel booster pump and attach with four NK 500
Nylock scraws.

¢. Install the Inlet and outlet tines, making sure that the
lines are In the correct position and tagged as they were
removed.

d. Hook up the electrical wiring, one to ground, one to
positive.
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e. Attach the drain line to the bottom of the pump.

f. Turn on fuel system, activate fuel booster pump and
check for leaks prior to flight,

g. Mixture control in idle cut-off,

Engine Driven Fuel Pump.

Removal of Engine Driven Fuel Pump,

WARNING: Make cartain fusl control Is in the OFF
positien.

a. Remove nut, securing fuel inlet line to right hand side
of fual pump.

b, Remove nut, securing fuel outlet line to left hand side
of pump.

¢. Remove lockwire, two mounting bolts, flat washers, and
Iock wasghers, securing fuel pump to engine accessory
case mounting pad,

CAUTION; Withdraw pump siraightaway from engine or
damage may occur to pump actuating arm,

inspection of Engine Driven Fuel Pump,

Perform an inspection and operational check on the englne
driven fuel pump in accordance with manufacturer's
overhaul instructiens,

INSTALLATION OF ENGINE DRIVEN FUEL PUMP

a, Install logk washers and flat washers on two mounting
bolts in pump mounting holas. ‘

b. Install gasket on pump base over mounting bolts,

c. Position pump over angine accessory mounting pad and
slide pump gently toward engine until the pump base is
flush against mounting pad.

CAUTION: Install pump by moving stralght into engine
or damage to pump actuating arm may
oceur, '

d. Secure pump with mounting hardware,

e. Secure bolts with lock wire,

Position fuel Iniet line on right hand side of pump and

secure with nut,

9. Position fuel outlet line on left hand side of pump and
secure with nut,

NOTE: On the removal and overhaul of any engine
component part, turn {fuel ON and check
operation of fuel system.

—m
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DISASSEMBLY OF FUEL STRAINER

aQ OO0

—

WARNING: Make certain fuel control Is In the OFF
position.

., Open drain valve located on bottom of fuel strainer

assembly and drain residual fuei.

Remove drain line.

Gut lock wire, lossen nut securing swivel bracket at
bottom of fuel strainer assambly.

. Rotate bracket.

Remove bage, screen, outside barrel, and the top and
bottom gaskets from strainer assembly.

Release spting catch, securlrg fHter screen to inlet tube
at top of fuel strainer assembly,

CLEANING FUEL STRAINER ASSEMBLY

a.

b.

Using solvent or MEK, tharoughly ctean all portions of

fuel stralner housing,

NOTE: Pay particular attention to fittings and passage-
ways within housing body.

Using solvent and fine bristie brush, thoroughly clean

exterior and interior surfaces of fliter screen.

Prigd'
Lom
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CAUTION: Damage to filter screen will occur If
excessive force Is used during cleaning.

Alr dry all parts of fuel strainer assembly,

INSPECTION OF FUEL STRAINER ASSEMBLY

a,

b,

Inspect fuel strainer assembly for;

1. Nicks, scratches, burrs, cracks and evidence of
carrosion.

2. Deformed mounting holes,

3. Loose or damaged plumbing fittings.

4, Worn or damaged gaskets.

In addition to defects described In Step a, check fusl
strainer fliter screen for:

1. Rips, dents, and deformities,

2. Dirty mesh,

3. Security of spring retainer clip.

ASSEMBLY OF FUEL STRAINER

a,

b.

0

oo o

Install upper gasket, wire mesh screen, discharge tube,
outer barrel and lower gasket,

Rotate clamp. Align lock nut with pad on base of fusi
strainer agsembly housing,

Tighten nut o seat stralner parts. Rotate nut one-half
turn farther, secure with lock wire,

Close low point drain valva,

Install drain line.

Position fuel valve ON,

. Check booster pump ON.
. Mixtura - ldis cut-off.

Check for leaks,

REMOVAL OF FUEL TANKS

a,

b.

-

Orain fuel through fuel sump draln located on the
underside of the left and right fuel tanks.

After fuel tanks have been drained thoroughly, dis-
connact fuel outlet line at tank,

NOTE: Cap lines.

. Remove 16 each AN525-8-10 screws from each tank

agsembily,

. Disconnect left and right fuel vent lines at top tnboard

slde of tanks and lower 'T" fittings.

Disconnect scupper bag drain lines.

Disconnect wire lead to fuel float indicator on top of
right hand tank.
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INSTALLATION OF FUEL TANKS

a, Place left and/or right tank in position on top of
bulkheads.

b. Attach left and/or right tank with the 16 each
ANS525-8-10 scraws,

¢. Assemble left and right fuel vent lines at top Inboard
side of fuel tanks and also at lower ‘T’ fittings on
bottom side of tank,

d, Assemble fuel outlet lines to fuel control valve located
on center top pylon assembly. -

e. Install and hook up fue! draln lines for both left and
right tanks.

f. Hook up slectrical connection on liquidemeter, located
on top of right hand tank.

FUEL SYSTEM
PROCEDURE FOR CALIBRATION OF FUEL TANK GAGE

1. Place ship in narmal filght attitude — up on wheels,

2. Add six gallons of fuel to each tank, Allow fuel to
equalize between tanks. '

3. Gauge should be adjusted to the % or 60 |b. cockpit
reading by bending the float arm, Attach 80 Ib. decal to
tank at this point. ,

NOTE: Bending of float arm up will indicate lower
reading on gauge.

4. Add additlonal five gallons of fuel to each tank. Allow
time for equalization of fuel. Attach 120 Ib. markers at
this point,

5. Measure up 10.87 inches from bottom edge of tank
along! forward side of sight window. Attach 180 Ib,
decal,

6. Install 240 Ib, decal on the top Inside corner of sight
window decal.

Actual Fuel Quantity
Y 60 Lbs, or 12 Gallons
Va 120 Lbs. or 22 Galions
¥% = 180 Lbs. or 32 Galions
Full = 240 Lbs. or 40 Galions
NQTE: Each tank contalns one galion of unysable fuel.
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FUEL SYSTEM
LEAK REPAIR FOR FIBERGLASS TANKS

Remove tanks from the helicopter and follow the
instructions as stated,

a. Remove all fuel transmitter components and main fue!
outlet and strainer from the bottom of the tank,

NOTE: Caution should be used when remaoving the fuel
cutlet as It is bonded to the tank.

b. Flug all fitting holes,

¢. Fill tanks with one gailon of slushing compound and
plug fuel cap opening.

d. Slowly roll tank to assure that all surfaces have been
completely covered with compound,

e. Place tank so bottom is parallel to floor and remove
plug from main fuel outlet. Allow all excess compound
to drain from the tank.

f. Open all holes and force-ventilate tank to cure stushing
compound, Allow a minimum of eight hours. Cheack
tank to assure that the slushing compound is tack-free,

g. Replace main fuel outlet and stralner using EC801, fuel
transmitier components, and check sump draln to
assure it is not blocked. Remove excess slushing if
required.,

NOTE: Allow EC801 to dry tack-free.

h. Place approximately five gallons of fuel in the tank and
check for leaks before replacing tank on aircraft.
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REMOVAL OF FUEL CONTROL VALVE

ooo

NOTE: Pull right hand tank - Ref. Page 5-36.

Disconnect left and right fuel inlet lines at fuel controi
valve,

Dfsconrigct fuel outlet line from booster pumnp.
Disconnect flex cable at fuel centrel valve on pylon,
Remove two AN-3 bolts attaching fuel control valve to
pylon assembly and remove unit.

ASSEMBLY OF FUEL CONTROL VALVE

a.

oo

So ~o

Install valve on pylon assembly bracket and attach with
two AN-3 bolts,

Connect tlex control cable to fuel control valve.
Connect fuel outlet line to boester pump.

Connect left and right fuel inlet lines to fuel control
valva,

install right hand fuel tank - Ref, Page 5-37 - add fusl.
Push in fuel contrel handle to ON position.

Turn on fuel booster pump on instrument panel.

Check fuel sysiem for leaks priar to engine run up. If no
leaks are noted, start engina and check powearplant
compartment for fuel leaks prier to fHght,
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POWERPLANT
FILTER INDUCTION SYSTEM

Description. A porous paper fliter Fram No. CA-151 PL or
ACAS3C or Purolator AFP-5 [s utilized to remove all foreign
material from the air before it enters the Induction system,
The filter Is Installed in the induction plenum chamber
which is located on the right hand side of the engine
compartment,

The fuel injector requires an alternate alr source In the
avent the air filter becomaes ice covered or plugged. A
spring-loaded door between the engine compartment and
the air filter housing Is designed to open as pressure
bullds up due to a clogged filter. This provides warm air
from the engine compartment to the fuel Injector.

Allgrnaie Alr Door

Covat Ausembly

Ovain Line

Ral, Loft Wide View

FILTER — INDUCTION SYSTEM
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Servicing the filter consists of removal, cleaning, in-
spection of the fliter, plenum c¢hamber, valve, and
components, and replacement of same.

To inspect and service the filter In the induction system,
proceed as follows:

a, Open right-hand engine cow!.

b. Remove four DZUS fasteners which will allow the cover
assembly to be lifted easlly from the fliter alr box.

c. Remove inner cover and filter from induction air box.
Clean interior of air box, either by the use of
compressed air, tire pump or other suitable means.

TYPICAL AIR FILTER CARTRIDGE

d. Make a thorough check of the air filter induction system
including the flexible hose to see that there are no
breaks in the system and that all clamps at the top
where the flexible hose goes imo the servo unit and
attachments to the air box are tight,

e. Check to see that there are no obstructions in the air
scoop which ig located on the right side cow! door.

f, Frequency of Inspection is determined by the
conditions under which the helicopter i3 operated. A
daily inspection Is recommended when the helicopter is
used for agricultrual dusting and spraying or is operated
in extremely dusty areas.

g. Visuvally inspect filter element for dents, tears, or other
physical damage.
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h. It is recommended that a new fllter be instailed every
100 hours or, as mentioned above, when conditions
warrant changing It. Upon installation of the fliter unit,
be sure that all DZUS fasteners are locked before
proceeding with an engine run up to check for security
of all parts.

|. Check operation of alternate air door - by applying
pressure.

POWERPLANT
COOLING SYSTEM

Description. The cooling shroud system consists of a fan
assembly, a shroud assembly, oil cooler, and ducting. Air
is drawn by the fan and forced through the shroud into the
cylinder baffies for engine cooling. A portion of the cooling
air is ducted to the oll cooler. Components of the cooling
system are attached to the engine and form part of the
powerplant assembly. The shroud, fan, oil cooler and
ducting may be removed while the powerplant Is instailed
in the aircraft. Complete disassembly of the cooling
system is necessary for engine removal. Maintenance
which may be performed consists of removal, ¢leaning,
and/or replacement.

Fan Assembly. The fan assembly draws in outside alr and
forces it through the shroud assembly, providing cooling
alr to the engine and other components,

Removal. To remove the fan assembly, proceed as follows:

a, Remove outer cowling assembly,

b. Remaove baggage compartment.

¢. Remove jack strut and lower pulley assembly. Ref. Sect.
8-7,

d. Remove forward tall rotor drive shaft coupling. Ref.
Sect, 15-11 thru 14.

e. Remove fan from lower pulley assembly,

Inspaction,

a, inspect blades for ¢racks and nicks,
b. Replace individual blades If cracks are evident, and
rebalance fan.

Installation. Replace above units in reverse order and run
angine before reptacing outer cowling,
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POWERPLANT

REMOVAL

a. Remove aft wrap-around cow!, side panels, and bottom
cowl.

. Loosen lower slde cowl and allow to swing downward,

Remove exhaust muffler and exhaust pipes.

. Remove jack strut and drive pulley. Ref. Page 8-7, 8.-9.

Remove fan,

Remove the foliowing baffling from angina,

fual U s N = 0 o 3

1. Remove tha oil cooler air duct,
2. Remove the fan shroud baffle.
3. Remove the fan shroud, baffle, and support bracket

assambly.
4. Remove the top engine baffles, No. 2,3, 4,5, 8,
Pull fan shroud away from angina,
Remove oil cooler and oil cooler lines. Ref, Page 5-27.
Disconnect clutch cable clamp at lower bay cross tube,
Remove lower by ¢ross tubes,
Disconnact fuel, electrical lines and engine controls.
Remove aft fan shroud brace from lower engine
crankgase,
m. Remove oil breather line from engine.
n. Place support under engine and remove the four engine

mount bolts,
. Tlllt engine aft and down to allow magneto to clear
pylon, ‘

p. Slowly allow engine to settle on engine support,

NOTE: Attach all existing hardware to .controls to

facllitate reinstallation,

R FQ

<O

INSTALLATION

Replace above units in reverse order and run engine before
replacing outer cowling.

POWERPLANT
MIXTURE CONTROL RIGGING
To rig the mixture control, proceed as follows:

2, Remove left-hand side engine cowl,

b. Pull mixtura control (1) to a fuil lean position and check
for full stop on tnjecter unit (2).

¢, Push mixture control (1) to full rich and check stop on
injector unit (2),



MM-5-45
ENSTROM 280

NOTE: Should have approximately 1/16" cushlon.

. Make adjustments as necessary at either rod end

nearast mixture control lever (3) or nut (4) on pylon
attachment.

Idle engine at between 1450-1500 RPM and check for
proper mixture adjustment,

NOTE: 1. Ref. Page 5-10 for adjustments..

2. Rotor should be disengaged for this check,
Recheck Idle setting if necessary following mixture
adjustment,

Ingpect all areas where adjustments have been made
prior 1o closure of engine compartment and flight
check.

MIXTURE CONTROL REMOVAL

To remove the mixtura control‘ unit, proceed as follows,
Raf. Page 5-46.

a.

cogo

Remove fiberglass seat cover, center floor panel and
noge tunnel, .

Diseonnact mixture control from injector belicrank (5).
Disconnect nut {4) from pylon attachment bracket.
Remove all clamps attaching mixture control 1o
structure and pull mixture control through firewall for
removal, :

Relnstall mixture control in reverse order and rig he
control per above Instructions.

THROTTLE CONTROL RIGGING
To rig the throttie control, proceed as follows;

a.
b.

Remove cowling and fiberglass seat cover.

For proper throttle rigging, locate collective stick as
indicated “Position C" with collective stick In full down
position against low RPM “Stop” then pull collecting
stick full up “Position D roll throttle back to low RPM
Stop. If not able to come back to low RPM Stop
reposition actuator mount nuts for proper travel
required,

. Chaeck throttle arm on Injector unit to see that when

fully QFF (hits idle stop) (2).

. Check for full throttle at % up collective position.

(Reference position.)

NOTE: if control is properly rigged, you should obtain
full throttle at or befors V2 collective up
position,
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. Adjustments may ba made by any of the following

methods:

1. Loosening of two attach bolts (8) holding pilot's
collactive stick (6} and rotating collactive controf to
set stops located on bottom of colliective control.

2, Adjustment of push-pull cable at “B" nuts under
pllot's seat and on pylon firewall attach bracket.

3. Adjust rod end at collective (9) or at clevis arm at
injector unit (10).

NOTE: 1. Check copllot’s throttle stop {11] with pilot's
throttle in idle or stop position. Both should
hit stops simultansously.

2. Check for full idle on copilol's collective,

3. Check for any Interference on interconnect-
Ing rod [12) between collective controls,

4, Check to see that bottom of copilot's
collective stick does not hit collective
push-pull tube when collective contro! is in
the full up position.

§. The distance between the aft end of the

- attaching pllot's collective stick bracket and
the aft end of the collactive stick should have
approximately 1" exposure,

. Following the completion of rigging of the throttie

control, check mixture control and readjust as
necassary,

Make complete Inspection of entlre system prlor to
ground run and check flight,

Reinstall all cowling and fiberglass seat.

Make final inspection prior to flight.

THROTTLE CONTROL REMOVAL
To remove throttle control, proceed as follows:

aocop

@

Open side cowling and remove fiberglass seat.
Disconnect throttle control at injector unit.

Disconnect "B” nut at pylon attach fitting.

Disconnect throttie control at pllot's collective control
stick and pull control through seat structure,

Reinstall new throttle control In reverse order and check
rigging per above instructions,

. Inspect all work performed in engine compartment and

under seat structure prior to Installing fiberglass seat
cover and closure of engine compartment,

. Check engine operation prior to fiight.
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MAIN ROTOR HUB ASSEMBLY

Description,

The three bladed main rotor is a simplified design with a
minimum of bearings and moving parts. The main rotor
head consists of two outer hub plates placed together with
a spacer and three universal blocks placed between themn.
Two spline adapters attach to the outer sides of the hub
plates and complete the assembly. Three hydraulic
dampers attach to the hub assembly and connect to the
universal blocks, they damper the lead-lag movement.
Three blade retention assemblies attach to the universal
blocks, The three main rotor blades c¢onnect to the
retention assemblies by a vertical bolt and drag link.

MAIN ROTOR HUB ASSEMBLY
Removal,

4. Remove main rotor blades. Ref. Page 6-10. Loosen:
torgue on drag link bolt at blade grip (5). Remove drag
link bolt at blade. Remove hinge pin (19) and remove
blade (4).

NOTE: Raise tip of blade up off down stop. Slide blade
cut of the blade grip.
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Identify hinge pin (4), blade grip (5}, and blade {4). All
parts must be replaced on the same assembly from
which thay weare removed.

Repeat procedure to remove the other two blades.

. Remgove three bellcrank assemblies (1). Ref. page MM

8-3, Remove the belicrank hardware at the Iinner

push-pull attachment and at the main bellcrank pivot,

Let pitch link and bellcranks hang on retention piteh

arm. Secure spacers in push-pull tubes.

Remove safety wire from hub nut (2).

NOTE: Be careful not to allow any hardware or safety
wire to be dropped into the main rotor shaft.

Instafl main hub retention nut (T-0048) and wrench to

remove hub nut (2).

NOTE; It required {o break nut lcosa, apply off tension
and tap retention nut {T-0048] with a hammer.

. Install a hoist sling (T-0011) around the Inboard lower

diameter of each retention assembly. Lift hub from rotor
shaft, Mark the upper and lower spline adapters to the
hub spline prior to removal, Flace the hub on a suitabte
stand,

NOTE: Loosen six spline adapter bolts only if hub falls
to slide off the rotor spline.

Disassembly.

a,
b.

Remove blade damper assemblies (5).

Remove nut {6) and washer (7) from hinge pin (8),

NOTE: Care should be taken so as not to shear the
23-194-0625 split pin on other side of hinge pin.

Remove hinge pins (8) from spindies and unlversal

blocks (21).

. Remove Dbrackets and hardware from upper hub

assembly (9).

Remove spline adapters (10 & 11). Identify locatlon to
each hub plate,

Remove dust cap (12) and attaching screws.

Remove nuts {13) and washers (14),

Remove DU washers (15).

Remove nuts (16),

Remove locking keys, nuts and screws (17).

Press out bearings (18} and remove spacer (19).

Heat up bearing bosses on upper hub plate (20) and
remove from untversal blocks (21),

.Heat up bearing bosses on lower hub plate (22) and

remove from universal blocks (21).
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n. Remove bearings (23) from universal bilocks (21)
including spacer (24).

©. Remove four DU washers (25) and shims if used.

p. Inspect -1 and -2 lead and lag stop pads (26),

inspection,

a, inspect belicrank assembilies for any excessive play and
need of bushing replacements,

b. Inspect main rotor shaft threads at top of shaft.

¢, While main rotor blades are off hellcopter, inspect
leading edge for any delects, dents, and for securlty of
attach fittings. :
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NOTE: Suggest cleaning blades with soap and water
and waxing blades occaslonally. Never use an
alkaline cleaner on the rotors; reamove grease
and dirt with carbon tetrachioride, Stoddard
solvent, or any other mild solvent that will not
attack the adhesive bonding of the blade.

d. While blade damper assemblias are removed from hub,
check for leakage. Also see damper bleeding procedure

Ref, Page MM-6-12,

0% = Rod K d
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Tipem

1. Check to see that lockwasher 28-14248 (2) is installed

and peenad over jam nut {(3) and flat on plston.

If excesslve play is noted in hydraulle damper rod ends

(1) remove and replace.

If necessary replace bushing (4).

If necessary replace bushing (5).

NOTE: Line ream to .ggﬂﬁ after installation of bushing
5000

e. Inspect 28-14233 hinge pins for excesslve play or

romrlmm bt o (s
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Ingpect all hardware on rotor systems, including bolts,
nuts, washers, and all threaded areas.

. Inspect all DU washers If any excessive looseness has

incurred in any of the attaching parts.

. Inspect all bearings for any roughness or galling and

replace as necessary,

Inspect the lead and lag stop pads and replace if
necessary.

Inspect damper retention bushings 28-14252 (6) upper
and lower hub plates.

Assembly.

a,
b.

c.

x0T

Press bearings {23) on universal blocks (21).

Press bearings (23) In universal blocks (21) with spacer

{(24) In the center of the two bearings,

Place DU washars {25) over bearings (23) with the DU

facing down on the universal blocks (21). Replace shims

if used,

NOTE: Blocks with castalated part down.

Heat up upper hub plate (20) and insert universal blocks

(21). '

NOTE: DU washer to fit into slots in hub plate.

Heat up lower hub (22) and tap onto universal biocks

(21). ‘

NOTE: DU washers to tit into slots in hub plate with DU
wasgher [15] facing down on universal blocks
[21].

Install nuts (16) and secure locking keys (17) with

NK500-8-6 screws,

. Install nuts (13) and lock washer (14) and secure with

tang. Install the dust cover (12} and secure with
NK&00-8-6 screws,

. Install spacar (19) between hub plate and press in pins

(18). Replace shims if used.

Install spline adapters (10 & 11).

NOTE: Line up marks on splines.

Install brackets (9) and attaching hardware.

Put into place two DU washers (25) on universal block

{21).

NOTE: DU washers to face outboard of universal
blocks.

Siide spindle assembly Into place.

.Insert hinge pin (8B).

NOTE: Line up 23-094-0625 split pin.
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n. Place washer (7) and nut (6) on hinge pin (8), Nut to be
torqued sufficlently so that 20 to 25 in./Ibs. is required
at the blade retention bolt to move the retention
assembly 28-14234,

NOTE: Secure tang washers,

o. Install blade dampers (5). Torque plvot bolt to 190
in./Ibs.

NOTE: Chack retention bolt for fightnass.

Installation of Main Rotor Hub on Shaft,

a. With the use of a strap, install hub on rotor shatft,
NOTE: Ref. WATCH HUB SPLINE INDEX. Assemble
hub to shaft so punch marks on hub spline testh
straddle punch marked spline on shaft,
b. Place washer (3) and nut (2) on main rotor shaft,
Install three main rotor blades (4).
. With the use of main rotor shaft wrench adapter, torque
nut (2) to 400 ft./1bs.
e, After torqueing nut to required torque, safety wire in 3
places with .040 wire,
f, Install the three bellerank assemblies (1),

NOTE: Inspect entire assembly and run engine and
engage rotor system prior to flight,

MAIN ROTOR BLADE RETENTION ASSEMBLY

Daescription, The main rotor retention assembly is com-
posed of a machined aluminum grip bearing case and a
spindle bearing shaft on which is positionad two bearings
and a sleeve spacer, This assembly is held on the pinion
shaft with a thrust nut, Each of the three main rotor blade
assemblies Is attached to the outboard blade retention
assembly by a high-strength vertical bolt, By actuating the
gyclic or collective controls, the pilot changes the tiit of
the fixed swashplate assembly which is bensath the pitch
hearing assembly located above the engine comparimant.
A rotating swashplate fellows the tilt of the fixed,
non-rotating swashplate. Three pltch arm control as-
semblies that are enclosed in the mast assembly link the
walking beams on top of the rotor hub to the rotating
swashplate, and vary the pitch angle of the maln rotor
blades.

o <y

Removal. To remove retention assembly, proceed as
follows:
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a. Remove blades by pulling boit (19), washer (20), nut
(21) and disconnecting hardwara (22) from trailing edge
of blade,

NOTE 1: Hold tip of blade up off down stop te keap
frem spreading blade grip.
b, Remove damper assambly.
c. Remove nut and washer {17 & 18) from hinge pin (16).
NOTE 2: When remaoving damper rod end retention bolt,
do not lose the two spacer washers on upper
and lower surface of rod end,

NOTE 3: Care should be taken 50 as not to shear roll
pin on lip side of hinge pin [16).

d. Remove hinge pins (16) from spindle assemblies (6) and
universal blocks,

Disassembly. To disassemble blade retentlon assembly,
proceed as follows;

a. Ramove dust covers (1).
b. Remove cotter ping (2).
¢. Remove retention nuts {3).
NOTE: This nut is not Interchangeable and Is drilled on
assambly.
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. Remove Lamiflex bearing (4).

Heat up blade grip (5) and remove from spindle (6).
Inspect droop stops (7). Remove and replace as
necessary,

Rémave “0" ring (8) and DU washer (),

Remove snap ring (10}.

Remove bearings (11 & 13) with spacer (12).

Remove seal (14),

Inspect and replace ail parts as necessary,

Inspection.

a.
b.
c

d.

Inspect all bearing surfaces for scoring, scratches, and
galling.

Inspect and replace if necessary the Nylatron sleeve (15)
on outboard end of spindle assembly,

Inspect threads on spindle assembly and on all
attaching bolts.

Suggest replacing all seals on overhaul.

Assembly. To assemble main rotor blade retention
assembly, proceed as follows:

4,
b.
c.

d.

Piace seal (14) on spindle (16),

Press bearing (12) and spacer (13) on spindle (8).

Press bearing (11) on spindle (6) and install snap ring

(10) in slot in spindle (6).

Install DU washer (9) with chamfer down loward

bearing.

Install “Q" ring (8).

NOTE: Install special tool [T-0036] spacer on the
underside of seal {14].

Heat blade grip and Install over spindle assembly (8).

placing on top of special tool,

NOTE: Allow assembly to cocl slightly and remove
speclal tool.

Complete tapping grip (5) onto spindle (6) and be sure it

is down and secured.

NOTE: Check the dimension from the rear of the blade
grip [5) to foot of spindle [6]. This dimension
should be 125", This Is an inspection to check
to see whether the “O” ring [8] or DU washer [3]
has been left out on assembly.

install Lamflex bearing (4) with blade grips set at

approximately 12* positive piteh. Install Lamiflex

bearings carefully s0 as not 1o break tangs,
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NOTE: Cool down assembly completely prior to torque-
ing nut to 15 to 20 In./tbs.

Install ¢otter pin (2).

NOTE: If cotter pin hole doesn't allgn after nut has
been torqued, shim behind bearing as
necessary.

Replace cap with four screws (1),

NOTES ON LUBRICATION: Remove top screw [17] In

cover assembly [1] and grease blade grip until grease

comes out of this hole in a steady stream free from air.

This shows that the grip has been properly purged,

Reinstaill screw [17] in cover assembly [1] and remove

scrow (18] in the grip assembly [5], Again purge through

ZERK fitting untl grease extrudes from this hole.

Reinstatl screw [1B8). This completes the purging of the

grip assembly,

NOTE: Main rotor attach boit to be torqued to 600
:n ﬁgs , drag link bolt to be torqued to 150
n./lbs.

Installation. To Install maln rotor blade retention assembly,
proceed as follows:

‘Relnstall in reverse of removal procedure.

MAIN ROTOR RETENTION SYSTEM
Lamiflex Bearing Change.

mFarmsaoow

Remove maln rotor blades or blade as required.

Remove covar (1).

Remove cotter key (2).

With spec¢ial 1-13/16" socket, ramove nut (3).

Remove Lamiflex bearing (4) and shims if used.

Measure thickness of old Lamifiex.

Measure thickness of new Lamiflex,

Shim as required to old Lamiflex bearing thickness.

Shouid new Lamiftex bearing be thicker, remove shims,

if any, or grind bearing surface of nut on surface plate

to give 15-20 in./Ibs. torque and line up with cotter key

hole {(2).

Nut (3) and spindle (1) drilled as assembly. Keep

together,

CAUTION: Excesslve torque wlll cause stiff cyclic
control.
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DAMPER BLEEDING PROCEDURE

a.

K.

Enstrom Customer Service has reported that the
majority of dampers returned to the plant have air
entrapment within the unit. In most cases these units
function.normally after bleeding or purging all of the air
frorm within the damper unit.

Flight and Ground Indications of Alr Entrapment within

the Unit

(1) In forward flight, a vertical bounce (one per
revolution) is noticed,

(2) In forward flight, after sudden power or coltlectlve
changes, an undamped vertical bounce {one per
revolution) is noticed.

(3) To check for lead-lag operation, raise the blade off
its droop stop and move each blade through the
lead-lag phase by gripping blade at the tip. A
resistance indlcates damper operation. There should
be no undamped motion.

Damper must be removed from aircraft,

Place damper in vise in vertical position with reservolr

up.
. Remove safety wire and reservoir cap.

Replace fluid to top of reservoir.

NOTE: Use Silicons Oll L-45-20 only, [May be
purchased from Ensirom].

Replace cap.

Place damper In horizontal position in fixture,

Cycle damper from end to end very slowly, being careful

not to bottom damper piston too hard at end of stroke.

After doing this for at least four times, remove gdamper

and place In vise In vertical position.

Remove cap and repeat Steps (f) through (i) as many

times as necessary to remove air from reservoir,

NOTE: When replenishing fluid, move piston in with
cap off just enough to remove air bubble in
upper passage. Resecure cap.

Rasafety wire and install.
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MAIN ROTOR TRANSMISSION
DESCRIPTION

The main rotor gear box drive assembly is a spiral bevel
gear set with a shaft angle of 90°. The ring and pinion
gears are manufactured from forged alloy steel for proper
grain flow and structure. They are carborized, case-
hardened and machined to precision tolerances, Because
of the high contact ratio which can be obtained by the
spiral angle, the overlap of contact contributes to smooth
and quiet operation as well as added strength. The pinion
is straddle-mounted, using tapered roller bearings for
carrying both radial and thrust loading. The main gear
housing is made of cast aluminum alloy and is designed 1o
provide the rigidity necessary to react to the gear loads. A
wet sump splash system Is utilized to provide adequale
jubrication to the ring and pinion gears, This eliminates the
need for a gear pump. The centrifugal force of the oll on
the ring gear forces the oil through an extarnal tube which
lubricates the lower tapered maln shaft roller bearing,
Also, due to the centrifugal force of the oil outwardly, the
oil is controlied io the outer two pinlon tapered roller
bearings by an oil slinger and conducted back into the
transmission by passageways. The gear box capacity is
5% pints of Mobil extreme pressure oil SAE 80-30. A
magnetlc plug ¢hip detector is located In the sump, and
can be removed to inspect for metallic particles. An oil
temperature sensor is also mounted in the sump and is
connected to a temperature gage on the instrument panel
which is redlined at 220°F, Perigdic Inspections of the
pinion gear may be made by removing the screen on top of
the gear case adjacent to the pinion housing. A screen in
the oil filler cup prevents large foreign particles from being
deposited into the gear case when adding oll. Breather is
attached to the upper gear case to provide ventilation for
the case. A sight gage s located on the lower right hand
side of the transmission to check for oil level, normal level
is % window with ship jevel. Transmisslon should bs kept
free from abrasive particles to prolong the life of the gears
and bearings. A magnetic chip detector is located on the
right hand lower side of transmission. The ring and pinion
gears are serialized as a matched pair, The main rotor gear
box drive shaft Is made of 4130 steel tubing.
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MAIN ROTOR DRIVE ASSEMBLY

REMOVAL OF MAIN ROTOR SHAFT AND TRANSMISSION
ASSEMBLY

To remove the trangmisslon assembly:

SO0 oD

e |

Remove blades and hub assembly. (Ref, Sect. 6).

Drain fyel from left and right hand tanks.

Remove fuel tanks. (Ref. Sect. 5-36).

Remove wrap-around cowl,

Remove helt assembly, (Ref. Sect.B).

Disconnect the two push-pull tubaes at lower swashplate
attachment.

Disconnect tachometer and temperature pick up wirng.

. Disconnect push rod tube from coilective bellcrank,

Remove four mounting bolts and nuts from trans-

mission housing. .

Install special tool T-0017 on top of mast.

Use hoist and lift transmission assembly from pylon.

CAUTION: When lifting transmission from pylon, do
not allow pulley to strilke cowl frama.

MAIN ROTOR TRANSMISSION

NOTE: THE MAIN ROTOR TRANSMISSION 1S TO BE
RETURNED TO THE FACTORY OR FACTORY DESIG-
NATED MAINTENANCE FACILITY FOR QVERHAUL.
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ROTOR SHAFT AND HOUSING ASSEMBLY (REF.)
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NOTE: REFER TO MAIN ROTOR TRANSMISSION
OVERHAUL MANUAL.

'(I'F:I;ié\FN)SMISSlDN HOUSING AND PINION ASSEMBLY

REP, I1314 .
ROTOR SHART AZZEMALY
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INSTALLATION OF TRANSMISSION ASSEMBLY
To install main rotor transmission:

a, Place speclal tool T-0M7 on top of mast.

b. Using hoist, place shaft and transmission on top of
pylon mount, Attach with the four bolts, washers, and
nuts, Torque to 100 in./Ibs., up to key slot.

Connect the two push-pull tubes at lower swashplate
attachment,

Install belt assembly. (Ref. Sect. 8-1, 8-2).

Install wrap-around cowl,

Install fuel tanks. (Ref. Sect. 5-37).

Install blades and hub assembly. (Ref. Sect. 6).

O

el -1

MAIN ROTOR TRANSMISSION

PROCEDURE FOR CHECKING RING AND PINION BACK-
LASH AND ROTOR MAST RUN-QUT

a. Remove transmission oil level sight gage plug.

b. Insert dial indicator probe through hole so probe rests
on center of gear, Attach dial indicator to transmission
case securaly,

¢. Hold transmission pinion shaft and turn main rotor
shaft in direction of rotatlon untll backlash is taken up.
Repeat and record reading on dlal indicator, Check at
four places approximately 90° from each other. (.004 to
006 required Itmits.)

NOQTE 1: Readings may be recorded on roter shaft to
assist in locating high spots or low spots on
gear run-out,

NOTE 2: Thickness of blueing applled to gear teath will
affect backlash.

g, Measure run-out of mast at surface just below hub
splings, (Maximum total limit .010.)
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TOOTH BEARINGS ON DRIVEN GEAR

Corriet taoth bearing position with
agdurate and rigid mounting,

Qut of Position Bearing

Cauge:  Finion too dlose to cons
CRnLRr,

Remedy: Move pinlon away from
cond center,

Qut of Potition Bearing
Cauza:  Plnlon tao far from cone
camiar,

Remady: Move pinion teward cone
CRRTAr,
Cross Bwiring
Chusa:  Shafiz do not intermect
Remeady: Line up shafts,
Cross Sesring
Cauie:  Shafti do not Interwect,
Remedy: Lina up chafis,
Tos Baaring
Cause: Shafy angle ton large.
Remedy: Correct the shafi angle.
Heal Braring

Cause: Shafv angle 1o tenafl,
Remudy: Corregt tha shafr anghs,

TOOTH PATTERNS

MM.7.7

CONVEX SIDE
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SECTION 8

BELT DRIVE SYSTEM

CLUTCH ENGAGEMENT SYSTEM (Ref. 8-14)

Description. The clutch engagement system is controlled
from the cabin by means of a clutch engagement lever, The
lever Is connected to a push-pull control cable that In turn
pulls an Idler pulley against the main drive polly “V" belt.
The posltion of the Idler pulley is determined by the proper
adjustment of the spring tension capsule and the
over-centering device. Once engaged, the control lever can
be lowered to the cabin flogr in a stowed position. The
push-pull control cable has two lube points, one located
aft of the main cabln tirewall at the support bracket and the
other just below the support bracket mounted to the left
rear pylon structure. These are greased with Aero-sheli 14,

BELT REMOVAL PROCEDURE

To remove the drive belt assembly, proceed as follows:
(REF. 8-8)

a. Remove aft cowilng and baggage campartment,

b. Remove the four bolts (2) connecting the upper end of
fack strut (4) to the bearing housing (6-a).

NOTE: Keep shims (3] together,

CAUTION: Temporarily safety wire strut assembly {4) to
the bearing housing [6-a] to keep it from
falling and cocking the bearing [10] in lower
drive pulley [5].

¢. Cut safety wire and with 34" socket remove the six bolts
(1) frem lower drive pulley (5).

d. Carelully pull drive pulley (5) and strut assembly (14)
from the prop flange end and lift free of the belt.
NOTE: Keep shims together with pulley [5],

CAUTION: Exerclse care not to cock the self-aligning
bearing [10] in the puliey [5) by Istting the
jack strut [4] detlect, If bearlng should get
cocked, don't force U to striaghten; just
slowly rotate the pulley until it aligns itself,

&. Remove the four Allen screws or spiral fock ring from
tail rotor forward drive shaft coupling and remove the afl
taper pin in the coupling. (Sect. 15-12.)

f. Separate coupler and slide it aft on tall rotor drive shaft.
Thig exposes a gap of approximately %",
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. Remove rear actuator arm (4) from idler pulley (7) and

position, leaving roller (19) connected on one side. (Ref,
8-3.)

. Loosen nut on forward end of idler suppert shaft (3) and

rotate the eccentric shaft to maximum clearance from
top pullay. (Ref, Sect., 8-3.)

NOTE: Suggest index marking shaft position before
loosening.

. Carefully ease the belt off the top pulley and then

slowly and carefully slide the belt vertically between the
tall rotor drive shaft and the forward coupling.

BELT INSTALLATION PROCEDURE [Ref. Sect, 8-8.]
To install the belt assembly, proceed as follows:

a.

Slide the belt vertically batween the tail shaft and
forward coupling, and then slowly and carefully ease
the belt on top of the upper pullsy (9-a).

. Install rear actuator arm (4) on idler pulley (15) and

roller (19). (Ref. 8-3,)

Attach forward tail rotor drive shaft coupling between
output pinion shaft and tall rotor shaft, and install the
aft taper pin.

. Carefully ingtall the drive pulley (5) and strut assembly

(4) on the prop flange, Pay particular attention to install
the shims attached between puliley and prop flange.
(Ret, Sect. 8-8.)

. Install the glx bolts (1) that attach the lower drive pulley

(5) to fan assembly and safety,
Connect or install the four bolts (2) connecting the
upper end of jack strut {4) to the bearing housing (8-a).

NOTE: Keep the shims together [3].

. Engage clut¢h and check for proper rigging. (Ref. Sect,
8-12.) ‘
. Adjust belt roller {19) to %" clearance beilween belt

surface and roller. Lube roller (19} with Aero-shell 16

greasae, !

Track Idler pulley.

1. Remove upper cowl If baggage compartment is
installed, :

2. Loosen 15/16" nut on forward side of Idler adjusting
shaft (3). {Do Not Remove.)

3. Start engine and slowly engage rotor system while
observing idler pulley track on belt,

4, With 7/8" wrench, turn Idler shaft (3) until pulley
tracks on belt,
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5, Tighten 15/16" nut on forward end of Idler shaft (3).
NOTE: Wl'llon pulley Is tracked, It will be centersd on
balt.
6. Hover aircraft and check idler putley track. (Ref,
Sect, 8-12.)
j. Inspect assembly completely before installing upper
cowling.

REMOVAL OF IDLER ASSEMBLY FROM HELICOPTER
(Ref, 8-3,]

a. Remove nut and washer (1 & 2) from shaft (3},

b. Ramova bolts and washers (5) nut (18) and washer (17)
from arm (4) In two places,

c. Remove yoke assembly (15) from shaft (3).

INSTALLATION OF IDLER ASSEMBLY
install Idler assembly in reverse procedure.

DISASSEMBLY OF IDLER PULLEY FROM YOKE

Remaove cotter pin,
Remove nut (12).
Remove washer (11) from shaft (8},
Press shaft {8) from pulley (7).
Remove snap rings (9), bearings (10) from yoke (15) and
bushings (14),
NOTE: 1. if bushings [13) need to be replaced, heat
yoke [15]) and press bushing [13] out.
2. :‘nstall bearings {10] MRC-202ZZ at 600
ours.

2000w

ASSEMBLY OF IDLER PULLEY TO YOKE
Assemble idler pulley in reverse procedure.

REMOVAL, DISASSEMBLY AND INSPECTION OF BELT
ROLLER ASSEMBLY [Ref. Page MM-8-3.]

a. Remove nut and washer (16 & 17) from roller {(19) {two
places).

b. Remove three bolts (6) from aft arm (4).

¢, Remove roller agsembly (19).
NOTE: Spacers [18) Installed between arm [4) and roller

. [19).

d. Remove spacers (18) (two places) from shaft (23) and

press shaft (23) from roller assembly (19).

e. Remove bearings (20) from bearing retainers (21),
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f. Remaove Zerk fitting from shaft (23).

PART REPLACEMENT, ASSEMBLY AND INSTALLATION
OF BELT ROLLER ASSEMBLY

a. Replace bearlngs as necessary.
b. Install belt roller in reverse procedure.
¢. Check track of Idler pulley,

REMOVAL OF BELT ENGAGEMENT MECHANIEM FROM
PYLON (Ref. Sect. 8-11.]

To remove belt engagement mechanism from pylon,
proceed as follows:

a. Aemove bolt assembly (6).

b. Remove boit assembly (7).

¢. Remove holt asgembly (8).

d. Remove Arens cable assembly from clutch engagement
mechanism. '

INSPECTION OF BELT TENSIONING UNIT [Ref. Sect. 8-5.]

Inspect belt tensioning unit for the following and replace
as required:

“DU" Bushings (1) in aver-centering bellcrank (2).

“DU" Bushings (3) in rod end (4).

Nylon guides (5} and washers (8).

Shaft (7) for straightness.

Straps (8), bellcrank sldes (9}, brackets (10), for cracks
and excessive wear.

Pacow

INSTALLATION OF BELT ENGAGEMENT MECHANISM

a. Install belt engagement mechanism o pylon in the
reverse procedure,

CLUTCH CONTROL HANDLE [Ref, Sect. 8-11.)
To remove clutch contrel handle (11), proceed as follows:

a. Remove fiberglass seat assembly,

b. Loosen upper and lower jam nuts (12) on turnbuckle
located below seat assembly, '
NOTE: Mark nuts of turnbuckle {or ease in assembly.

¢, Remove AN hardware (13) that attaches handle to
bracket (14).

d. Remove clevis pin (15).

e. Reinstall handle and attaching hardware In reverse
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order, paying particular attentlon to adjusting the
turnbuckle (12) as it was removed.

f. Inspect installation before operating engagement handle
and installation of seat assembly.

JACK STRUT AND PULLEY ASSEMBLY

Removal of Upper Pulley Assembly. To remove the upper
driven pulley assembly from the output pinion shaft,
proceed as follows:

NOTE: Remove tall rotor drive shaft coupling. [Ref.
Sect. 15-9.)

a, Remove the four housing bolts (2) that attach housing
assembly (6-a) to upper Jaek strut (4). (Ref. Page
MM-8-8)

NOTE: Remove tail roter drive shaft coupling.

NOTE: Keep shims [3] together.

CAUTION: Temporarily safety wire strut assembly [4] to
the bearing housing [6-a] to keep It from
falling and cocking the bearing [10] In lower
drive pulley [9].

NOTE: Keep shims together with puliey [3].

CAUTION: Exercise care not to cock the self-aligning
hearing [10] In the pulley [9] by letting the
jack strut {4] deflect. If bearing should get
cocked, dom't force It to stralghten; just
slowly rotata the pulley untll it allgns itself.

b. Remove the nut (1-a) followed by the tang washer or
shure lock (2-a).

¢. Remove housing assembly (6-a).

d. Remove putley amd clutch assembly (Ba & 9a) from
pinion shaft by use of puller.

e, Remove woodruff key (10-a) from pinion shatt.

f. Remove the tru-lock snap ring (3a) from the outboard
side of the bearing (5-a).

g. Heat the housing (6-a) and remaove the bearlng (5-a) and
adapter (4-a).

h. To remove the sprag clutch, first remove the retaining
bolts and nuts (7a) then heat pulley (7a) and remove
cluteh.

NOTE: Inspect the woodruff key-way and key for slgns

of distortion and wear before replacing
assembly.

NOTE 2: Replace bearing [5a] at 600 hours.
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NOTE 3: Replace tang washer or shur-lock [2a] upon
installation,

Removal of Jack Strut. To remove the jack strut, procesd
as follows: -

a,

B,

—

Remove the six lower pulley boits (1) that attach lower

pulley assembly to engine,

Remove the four bolts (2) that attach the housing

assembly (6-a) to the shims (3) and Jack sirut (4).

NOTE: Keep shims [3) together.

CAUTION: Tempeorarlly safety wire strut assembly [4] to
the bearing housing [6-a) to keep [t from
falling and cocking the bearlng [10] in lower
drive pullay [8].

NOTE: Keep shims together with pulley [8].

CAUTION: Exercise care not to cock the self-aligning
bearing {10} in the pulley [5] by letling the
Jack strut [4] deflect. If bearing should get
cocked, don’t force it to straighten; just
slowly rotate the pulley until it aligns itself.

Remove assembly from helicopter.

. Heat up pullay (3) and remove from Jack strut assembly

(4).

Remove the bolt and washer (8 & 7) washer and nut (8 &
9).

Prass off bearing (10).

. Remove retainer (15), seal (13), and “O" ring (14).

Inspection of Jack Strut and Lower Pulley Assembly.

a,

b.
c.

Ingpect lower pulley grooves for roughness and
corrosion,

Install new bearing (10) If necessary.

Inspect shims (3} and install new ones if damaged,
otherwise, assemble orlginal shims upon installation of
jack strut.

. Suggest installing the following new parts when

remaoving the above assembly: seal (13), "O" ring (14).

Installation of Upper Pulley Assembly. To install the upper
pultey assembly, proceed as follows:

a.

Ba sure output pinion shaft is clean and woodruff key
(10a) Is instailed in slot,
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. Heat driven pulley assembly (9-a) and insatall sprag

ctutch {8-a) into driven pulley assembly. Secure with
bolts and nuts (7-a).

. Install sprag clutch (8-a) and driven pulley assembly

(9-a) on output pinion shaft.

. Heat housing (6-a) and install bearing (5a) and adapter

(4a) into housing assembly. Secure with tru-lock snap
ring (3-a).

Install washer (2-a) and nut (1-a) securing the upper
driven puliey installation on the pinion shaf} using tool
No. T-0053, torque SLW 3045 nut to 2000 in./Ibs,

NOTE: Pinion nut must be re-torqued after 10 hours of
aparation,

Installation of Jack Strut and Lower Pulley. To assemble
lower pulley and jack strut, proceed as follows:

a.

b.
¢

Install spacer {12) on jack strut (4) followed by the
installation of retainer (15) and seal {(13).

Install bearing (10).

Install holt (7) and washer (§) in Jack strut (4) and
secure at opposite end of installation by washer (8)
followed by nut (9).

. Install "O" ring (14).
. Heat lower pulley assembly {5} and install on jack strut

{4),

. Following completion of the upper assembly, attach the

5ix bolts, three long and three short (1) attaching lower
puliey to cooling fan assembly and engine, torque to 50
fi.f1bs,

. Sacure the four balts (2) that attach the housing (6-a} to

the two shims (3} to fack strut (4).

NOTE 1: Be sure and Install shim between lower pulley
and fan assembly.

NOTE 2: Safely wire all six bolts. In palrs on lower
pulley assembly, with .040 wire.

NOTE 3: Instal! tall rotor drive shaft assembly and

' forward flex coupling.

NOTE 4; Service clutch [Ref. Page MM-3-4].

NOTE 5: After Installatton of jack strut and pulley
asgembly of belt and engaging mechanism,
run engine and engage rotor system and check
far proper operation of system before flight.
Check track of idler pulley,
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ADJUSTMENT PROCEDURE [Ref. Section 8-11,]

The position of the clutch control laver can be adjusted
under the maln seat structure by adjusting the control
cable turnbuckle (1). This adjustment will determine the
control lever travel and position.

&,

To adjust the over-centering device, engage the clutch,
engine not running, and adjust rod (3) to allow bellcrank
(2) to extend beyond the vertical posltion,
To adjust the spring capsule, engage clutch, engine not
running, and screw rod (4) in or out of capsule to allow
1%2" to 1%” of plston, measured from jam nuts to top
of capsule, {o be exposed. This adjustment allows for
propear tenslon on drive balt,
NOTE: 1. When clutch is engaged and handie released,
position of handle should be as indicated on
Page 8-11 Reference Position A.
2. When clutch is disengaged and handle
released, position of handle should be as
indicated on Page 8-11 Reference Position B.
Position B,
3. With clutch engaged and handle disengaged,
handle must lay flat on floor In cockplit,

. Adjust belt roller (27) to %" clearance betwesn belt

surface and roller, Lube roller (34) with Aero-shell 16
grease. (Ref, Sect. §-3.)

+ With proper ad]ustment, guides will touch brackets.

NOTE: 1. To further aid In adjustment of over-cantering
device, shaft [5] may be extended in or out as
required.

2. On new alrcraft or after a new belt has been
installed, the belt may drag, causing the
rotor to turn slowly during engine idle. As
belt stretches, adjustments may be required.

TRACKING IDLER PULLEY [Ref. Page 8-2)

a.

b.

Remove upper cowl If baggage compartment is
installed,

See that the beit ribs match grooves on pulleys, If belt
does not match pulley exactly or Isg heavily crowned,
discard belt and replace.

. Check allgnment of upper and lower pulley with belt

engaged. Use straight edge on aft face of pulleys. Faces
must lle In plane within .030" or shims between lower
pulley and engine must be changed., If noticeable
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angular difference exists batween aft faces of upper and

lower pulleys, change shims in strut to adjust.

. Check belt idler system for clearances or mis-rigging

that would affect proper performance of the idler pulley,

1. Check for worn bushings in the Idier tension straps
(4). Replace If worn,

2. Check bushings (3) on idler support shaft and
replace if badly worn.

3. Replace idfer pulley bearings if rough or worn, Check
that idler shaft (4) is not worn so bearing inner race
turns on shaft,

4, Check to see if twist has been Introduced into idier
strap assembly when check nut Is tightened on {27)
shaft. Hole In (27) shaft should iing up with holes in
(31) belicrank assambly.

5. Be certain that roller {19) assembly is properly
located in tension straps (4) without evidence of
skewing.

. To Adjust ldler Tragk:

Observe idler operation in run-up and hover. To center
idler pulley on belt, loosen nut on forward (trans-
misslon)-end of shaft (3) and rotate shaft with wrench
on hex portion to adjust location of idler on balt, Idler
should stay centered reasonably well on belt at ail
power settings and should not force belt to elther side
when power is reduced and clutch is disengaged.
Tighten 15/18" nut {1) on forward end of idler ghaft (2).
NOTE: At times it Is possible that the idler will track
best when it runs somewhat to the side of the
belt, If so, be sure this Is a stable position by
forcing the idler out of position on the bell while
the system |s operating by pushing in a fore or
aft direction on the idler support assembly {15],
The Idler should return to its origlnal stable
position. If it appears that it wants to run turther
off the belt, i is not correctly rigged. ! proper
idler track cannot be attained by adjustment,
replace belt. If idler pulley is heavily biased
[angled] to malntain a centerad position on the
balt when power Is applied, it may force the belt
out of its grooves in the upper and tower pulleys
when the clutch Is released. In this case the
edge &f the belt will be worn away by the idler
tension straps. The pilot can recognize this
condition when the clutch is being engaged as
he will fael resistance in the clutch control
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eariler in s travel than is customary. Check for
this eondltion before idler track Is considered
satisfactory. Idler track should be checked five
hours after new belt Is Installed and at 50-hour
inspections thereafter,
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ELECTRICAL SYSTEMS AND COMPONENTS
DESCRIPTION

The helicopter is equipped with a 12-volt direct current
alectrical system, Powaer for this system is obtained from a
lead acld 12-volt battery and a 70-ampere alternator which
is belt-drivan by the engine. All ¢ircuits in the electrical
system are single wire with a common negative ground
return.

BATTERY

The battery Is located on the right<hand side of the cabin
under the seat shroud which Is internally accessible, The
battery provides starting power and elactrical power for all
instruments and appllances when the master switch Is
turned on,

The battery charge may be checked during normal
helicopter operation as follows: A fully charged battery
can be determined only by moving the alternator swiich
from on to off and observing the effect on the amp meter.
f the change in indication is less than 0.2 percent, the
battery 15 fully charged.

NOTE: Consult the manofacturer's handbook  of

maintenance instructions for servicing.

The main ¢components of the electrical power system are
the battery, starter, alternator and voltage requlator and
thelr assoclated switches and circuit  breakers.
Maintenance of the slectrical system consgists of trouble
shooting, removal, and ingtallation.

ELECTRICAL SYSTEM

REMOVAL OF BATTERY

To ramove the battery from the helicopter, proceed as
follows: ‘

a. Remove the right hand seat cushion from the fiberglass
seat unit, ,

b. Remove the small metal cover from the seat structure by
removing two sheet metal scroews; this will glve access
to the top of the battery,

c. Remove the two vent lines (red),

d. F:emove the two wing nuts holding the battery support
clamp.

e. Remove cover from top of battery (if used).

Disconnect positive and negative leads from battery,

—
.



MM-9-2
ENSTROM 280

g. Remove battery from compartment.

n. Reinstall battery in reverse order.

i. Check for proper operation by placing master switch 1o
the ON position,

BATTERY INSTALLATION

ELECTRICAL SYSTEM

ALTERNATOR AND VOLTAGE REGULATOR

A 12-volt, 70-amp alternator is located on the right hand
side of the englne and is belt-driven by the englne. The
purpose of the alternator is to return charge to the battery,
A voltage regulator is mounted on the left hand slde of the
firewall. 1t controls the alternator output at the designated
level and at the specific RPM and transfers the electrical
system from battary to alternator.

ELECTRICAL SYSTEM

REMOVAL OF ALTERNATOR
To ramove alternator, proceed as follows:

a. Remove outside cowl assembly and baggage
compartment.

b, Remove cooling fan assambly and lower jack strut
pulley assembly. (Ref. Sact. 8.)

¢, Dimongage A" (1) bolt thal atiaches altormator lo
adjustment arm.
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. Slacken belt and remove (2).
. Remova bolt (3) that attaches arm to starter,

Ramove ring gear from rear of engline (4).

. Open the left and right side cowls in the powerplant

settlon.

. Remove the feur wires that attach to the rear of the

alternator, Remova 2 each. Attach bolts,

Alternator may be removed from the aft side of the
engine,

Install alternator foltowlng above procedures in reverse,

. After installing and hooking up electrical wiring start

engine and check out charge rate.

ALTERNATOR AND STARTER LOCATION

REMOVAL OF STARTER

To remove starter, repeat ltems a and b {Ref. Page 9-2),
proceed as follows:

a,

b.

—

Remove six ANS15-8-8 (5) screws from the 12811-8 plate
(6) on rear of shroud.

Remove attaching arm bolt (7) between the alternator
and starter,

Remove the three AN4-20A bolts (8) and 12600-4
spacers that are attached on the rear side of the starter.
Disconnect wiring to starter, designating each
respactive terminal, Starter may then ba removed aft.

. Install starter following above procedures in reverse.

Followlng Instaliation and electrical hook-up, start
englne and check starter operations,
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Removal of Voltage Regulator., The voitage regulator,
which s located on the left hand side of pylon aft of the
firewall, I8 removed as follows:

a. Ramove ground wire, fleld switch and master relay, and
alternator wire from voltage regulator.

b. Remove the four screws that attach the volage
regulator to the electrical panel,

¢. Reinstall voltage regulator on electrlcal panel in the
raverse order,
NOTE: Pay particular attention to the ¢oding on each of

the wires for proper assembly.

VOLTAGE REGULATOR ADJUSTMENT |[LEAD ACID
BATTERY)

QOpen left hand engine cowl.

Start englne and run for approximately 5 minutes at
1500 RPM,

Turn on all electrical appllances,

Remove adjustment cap In regulator,

Connect plus lead of meter to “I" terminal of regulator
and black lead of meter to ground.

Adjust regulator as required to obtain 14.0 volts.
Re-install cap In regulator, remove meter leads and
close angine cowl prior to flight.

*NOTE: NiI-CAD battery regulater should be adjusted to 15
to 16.5 volts.

ELECTRICAL INSTALLATION SYSTEM

Whelen Tail Paosition Light
Left Slde Whelen Position and Strobe Light Assembly
Left Side Power Supply
Right Slde Whelen Position and Strobe Light Assembly
Right Slde Power Supply
Fuel Quantity Indicator
Temperature Thermocouple — Main Roter Trans-
mission
8, Map Light
8. Starter, Prestolite
10. Aiternator, 12-Volt Prestolite
11, Cylinder Head Temparature Thermocouple
12. Right Magneto, Bendix S4LN-1209
13. Starter Vibrator, Bendix
14, Prestolite Reguiator
15. Qil Temperature Thermocouple
16, Left Magneto, Bendix S4LN-1208

A A A

Nmo kL=



7.
18.
19.
20.
21,
22.
23.
24.
25.
26.
27.
28,
25.
30.
31,
32.
33.
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Fuei Pressure Switch

Master Relay

Starter Relay

Boost Pump, Weldon Tool
Cyclic Stick Grip, Pliot

Left Slde Trim Motor Installation
Pilot's Collective Stick Grip
Cycll¢ Stick Grip, Copilot
Termlnal Strip

Right Side Trim Metor Installation
Switch Lights

Forward Nose Light Installation
Aft Landing Light

Air Path Compass Installation
Battery, 12-Volt DC

Terminal Strip

Shunt

ELECTRICAL INSTALLATION SYSTEM LOCATIONS
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ELECTRICAL SYSTEM

STARTER BUTTON

The starter button s located at the end of the collective
piteh stick. If a defective switch is suspected, it can be
removed as follows:

a. Turn battery switch to the OFF position,

b, Remove seat cover and run a continulty check betwesn
the two wires that extend from the bottom of the
collective pltch stick, If the trouble is found to be In the
switch itsel!, proceed further,

¢. Remove quick-disconnect wires at lower side of
collective pitch stick.

d. Remave throttle bellerank by remaving the bolt and nut.

e, Remove the four countar-sunk screws on the top of the
collective pitch stick; the assembly can be removed as a
unit.

f. Remove the starter buiton cap from end of stick by
lgosening the attaching nut; this will aliow the Inner
tube assembly to slide out,

g. After Installation of new switch, feed wirlng through
inner tube assembly and connect wires to respactive
qulck-disconnects at firewall,

h. Connect collective pitch stick and button [n reverse
order and check operation of starter button.

"1, Check engine operation prior to flight.

ELECTRICAL SYSTEM TROUBLESHOQOTING
CHART

PROBABLE CAUSE REQUIRED ACTION

Starter Does Not Crank Engine [Battery Switch On,
Alternator Switch On, Cluteh Disengaged]:

Weak or dead Check or replace batlery.

battary.

Cirguit breaker Reset cirquit breaker,

open.

Broken wire or Check continuity of circuits. Repair

open  connectlon. wires; tighten and. clean c¢on-
nections.

Dafective starter Replace ralay.

relay, -

Defective starter. Replace starter,

Defective starter Check, clean or replace switch,

switeh,
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Electrical System Troubleshooting Chart [Con't.]

PROBABLE CAUSE REQUIRED ACTION

Battery Does Not Supply Power When Battery Switch Is
Turned On, {No Indication on Ammeter}:

Dead battery.

Broken wire or
open connaction

Defective starter.
relay.

Defective starier.

Faulty
connections.

Faulty switch,
Faulty ammeter,

Fauity master
relay.

Check specific gravity of battery.
Recharge or replace battary.

Check continuity of circuits, Repair
or replace wiras; tighten and clean
connections.

Replace relay,

Replace starter,

Check continuity of wiring and
tighten or replace broken connec-
tions,

Replace switch,
Check ammatar; replace If defective,
Chaeck and replace,

Starter Clutch Housing Breaks During Attempted Engine

Start:
Retard P-lead not
making contact,

Retard timing
incorrect.

Starting vibrator
inopérative,

Low battery
voltage.

Loose wiring,
Damaged starter
drive gear.
Fauity starter
cluteh,
Improper
instailation.
Starter solencld
mal-functioning.

Check/secure lead.
Check/retime ignition,
Check/replace vibrator.
Check/charge battery.

Check/secure clean wlring.
Inspaect/raplace gear.

Check/replace clutch,
inspect/reinstall correctly,

Check/replace solenoid.

High Charging Rate When Batteries Are Fully Charged:
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Electrical System Troubleshooting Chart [Con't.]

PROBABLE CAUSE REQUIRED ACTION

Defective voltage Check/replace,
regulator.

Low Charging Rate WIith Batterles Not Fully Charged:

Loose connections  Check/tighten.
on alternator or
regulator terminals,

Defectlve voltage Check/raplace.

regulator,
Faulty alternator, Chack/repalr.
Loose balt. Adjust belt tenslon,

Ammeter Shows Heavy Discharge When Engline Is At Slow
idle.

Voltage regulator Check/repair/replace regulator,
malfunctioning or

loosen belt, loosen

mounting.

Erratlc Operation of Alternator System:

Defectlve voltage Check/replacs,

ragulator.

Dirty or pitted Clean and polish commutator,
alternator

commutator.

Faulty wiring In Cheack/repair.

alternator. ‘

system,

Worn brushes, Check/replace.

NIGHT FLYING LIGHTING SYSTEM

The night flylng lighting system, although an opticnal
accassory to the hellcopter, Is installed on tha majority of
units. The night flying system conslsts of the following:

a. A combination navigation and strobe beacon as is
installed on each. stabilizer tip,

b. The primary landing light Is recessed Into the center
forward nose area of the eabln,

¢. The secondary hovering floodlight is located on the
bottom cowling in the engine compartment,

d. The talt navigation light is mounted |ust aft of the tail
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rotor gearbox,

e. Individual instrument half-fixture eyshrow lights are
installed on all non-lit instruments.

f. Two illuminated placards light the switch panel.

g. A cockplt utility light Is mounted on the upper center
overhead near the aft cabin wall,

Maintenance of thls system consists of installation,
removal and troubleshooting.

INSTRUMENT CONSOQLE LIGHTING

The console lighting consists of individual eyebrow lights
and two illuminated switeh panel placards. A clrcuit
breaker switch and rheostat controls the functioning of the
lights, The cockplt utility light has a separate ¢ircuit for
added redundancy,

EWITCH FANEL FLACARD LIGHTS

INETAUMENT =

L

AL

MAVIDATION
STROBE AEACON AND LIG\:.-I'? e
MNAVIGATION I.IGHT

o

!
N GOGEMT UTILITY LIGHT
W

HOVERING FLOODLIGHT

FORWARD LANDING LIGHT

NIGHT LIGHTING KIT INSTALLATION
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NIGHT FLYING LIGHTING INSTALLATION
TROUBLESHOOTING CHART
PROBABLE CAUSE REQUIRED ACTION

Landing Light Out With Landing Light Switch Turned On
And Master Switch On:

Burned out lamp.  Replace lamp.

Clrouit breaker Reset clrcult breaker. Check for wires

tripped, shorted to ground.

Cpen circuit. Check all connections and continuity
of wiring.

Navigation Lights Alt Out, Master Switch On:

Circuit breaker Reset circult breaker.
tripped.

Position light wire  Shorted to ground.
harness.

Any One Position Light Out:

Burned out bulb. Replace bulb.

Open cireuit. Check all connections and continuity
of wiring.

Strobe Anti-Collision Lights All Out, Master Switch On:

Clrcuit breaker Reset clreuit breaker. Check for wires

tripped shorted to ground,

QOpen circuit, Check all connections and continuity
of wiring.

One Strobe Anti-Collislon Light Out:

No audible tone Replace power supply.

in power supply.

Burned out bulb. Replace bulb, Check all connections

and continulty of wirlng.
LAMP REPLACEMENT GUIDE CHART

Amount Location Manuf, Number
4 Panel Lt. Grimes  B-4855B-1-24-Y
1 Aft Landing L2, GE GE-4406
(sealed)
1 Forward Landing Lt. GE GE-4313

(sealed)
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Tai! Navilgation Lt.
Left Side Posltion
and Strobe

Right Side Position
and Strobe

Switch Panel
Flacards

Whelen
Whelen

Whelen

Enstrom

A480A
A428-PR

A428-PG

~180005
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IWITCH BREAKER

PUBH~PULL BREAXER

e e
ELECTRIGAL CONKECTOR

ELECTRICAL COMMECTOR
PLUG AND RECEPTALLLE
(CONTACTT DENTIFIED)

e fp—
FERMANENT CONNECTION

—r—
BINDING POST CONNTCTION

D

o

TERMINAL BLOCK
(WITH ByS)

_/x"£.

THERMGEWITCR
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=
BATTERY
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SRS SWITCH
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—Crme
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APDT SWITEN

OOt
——
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SPDT SWITCH
{ON+OFF +MOMENTARILY ON}

y-0—
— —

A
APDT MOMENTARY JWITCH

Ao

3PST MOMENTARY SWITCH

e
el -

FUIH BUTTON SWITCH

S ——

L .

DOUBLE-POLE ROTARY SWITCH

ELECTRICAL SYMBOLS

(TR Er- LR

-

2
5

MAGNETO

7

ELECTRICAL BULB

?

REEO3TAT

et A
RESISTOR

rv—rp———
SRIELDED WIRE

h——ﬂ.—.

COAXLAL CABLE

O

HEADSET-PUCROPHONE

TERMINAL GROUND

—

CASE GROUND
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STRUCTURE

DESCRIPTION

The structurd saction of the Model 280 Helicopter is
composed of the tail cone assembly, cabin assembly,
pyton assembly, and landing gear.

PYLON ASSEMBLY

The pylon assembly Is a tubular 4130 steel frame type
construction member. The frame supports all major
structural and drive train components of the helicopter,
Maintenance of the frame consists of inspection and
repalr.

inspection of Pylon Assembly. Inspection s limited to a
field survey of the pylon condition. Visually inspect all
members of the pylon for the following:

Cracks and dents.

Integrity of finish,

Evidence of corrosion,

Security of walded points.

Scuffing and abrasion.

Worn and enlarged mounting bolts.

~eooop

Repair of Pylon Assembly, Damage to the pylon section
tubes other than cracks are to be repaired In accordance
with FAR 43. Corrosion damage may be repaired in
accardance with the procedures defined In this Section.

STRUCTURE

CABIN ASSEMBLY

Description. The cabin assembly Is constructed  of
fier-glass reinforced plastic and is held to the pylon
section by six attaching bolts. The entire cabin section can
be removed as a unit.

Removal.

a. Disconnect collectlve push rod at the point where it
attaches to collective walking beam. (Ref. Sect, 11-2.)

b. Disconnect the lateral and longltudinal push rods at the
beillcranks at elther side of the rear cabln wall,

¢. Disconnect the main battery cable at the relay inside of
tha englns compartment. (Ref, Sect. 8-1.}

d. Drain fual from both fuel tanks and remove tanks and
clamps holding vent tubes to the forward firewall.



g

f.

g.
h.

I\

k.
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Remove rudder cables at turnbuckle in engine
compartment. (Ref, Sact, 15-.8.)

Disconnect all oil lines, fuel lines, and alr speed static
tubea at firewall,

Disconnect electrical wiring in the engine compartment,
Disconnect cluteh control at junction of flexible cable
and cabin adjacent to forward firewall, (Ref, Sect. 8-6.)
Disconnect throttla control inside engine compartment,
(Ref, Sect, 5-45.)

Remove firewall curtain.

Disconnect fuel shut-off control.

Remove six attaching boits from Inside cabin and lift
cabin free of aircraft,

STABILIZER AND TAIL CONE EXTENSION
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REMOVAL OF LEFT AND RIGHT DOOR ASSEMBLY

a. Disconnect interlor retaining strap in the inslde forward
door frame,

b. Remove hardware from the upper hinge and lift door off
the-lower pivot,

TO REPLACE GLASS IN DOORS

a. Ramove upper hinge hardwara, Remave hinge,

b. Carefully separate the Plexiglas from the fiberglass
interior frame.

¢. Fit glass to interior frame and trim to size.

d. Bond glass to door using EC-801 bonding compound,
Clamp all around extarlor.

&. Fit lap doubler to forward edge of the door and bond
with EC-801. Let dry for 24 hours at 72°.

f. Locate and drill upper hinge bracket. Pilot from existing
holes. install hinge bracket.

g. Bond weather stripping around forward edge of the
door,

INSTALLATION OF DOOR ASSEMBLY.

a. Install door assembly into plvot and install hardware for
the upper hinge.

b. Install interler retaining strap to the Inside of the door.

c. Paint door to match exterlor.

WINDSHIELD, OVERHEAD AND LOWER DECK WINDOW
REMOVAL

a. Remove interior trim on the overhead windows only.

by, Drlll out rivets from around the exterlor of the windows,

¢. Carefully remove the window. Scrape all of the double
stick foam tape from the fiberglass.

Installation

a. Install a new layer of double back foam taps to the
fiberglass lip.

b. Install the glass to the taped fiberglass.

c. Back-drill matching the existing rivet pattern, Install
Cherry rivets,

d. Paint windows to match exterior,

BAGGAGE COMPARTMENT
Removal.
a, Remove wrap-around cowling.
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b. Remove mounting bolts from baggage compartment and
slide out.

Installation,

2. Install baggage compartment and secure,
b. Install wrap-around cowling.

NOTE: Check all hardware for security prior to flight.

ENCLOSURES
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TAIL CONE ASSEMBLY

DESCRIPTION

The tall cone assembly Is aluminym monocoque structure
with formed sheet metal bulkheads and sheet metal skin.

REMQVAL OF TAIL CONE ASSEMBLY
Remove the tail cone agsembly by the following procedure:

a. Disconnect statle line at bulkhead fitting.

b. Disconnect antenna wire at fitling on lower portion of
fuselage tail cone.

¢, Disconnsect bayonet on right-hand pylon longeron for
tail cone light.

PYLON ASSEMBLY TO TAIL CONE
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REMOVAL OF TAILCONE ASSEMBLY [Con't.]

d. Disconnect bayonet fitting at top of fuselage for
rotating beacon assembly.

e. Disconnect flexible coupling at forward end of tail rotor
drive shaft.

f. Remove tachometer cover and "O" ring drive,

g. Disconnect rudder cables at tall rotor yoke and feed the
cables through fair leads to forward portion of tail cone
assembly,

NOTE: 1. Befure pulling rudder cables through
fuseiage, attach two separate strings to
facilitate Installation upon assembly of tall
cone assembly to mount.

2. Belare removing the three pylon holts, place
two supporting fixtures under fuseiage or tail
coneg to support same,

k. Remove the three bolts and washers attaching the talt
cone assembly to the pylon mount,

INSTALLATION OF TAIL CONE ASSEMBLY
Install the tail cone assembly as follows:

a, Support tail cone assembly on two supporting fixtures
prior to mating to pylon mount, Install three mounting
bolts securing pylon mount to tall cone assembly,
torque to 240 in./Ibs. and safety wire with ,032 wire.

b. Connect forward flex-coupling, tail rotor drive shaft,

Install roter tachometer, *0O" rings, and cover assembly,

. Pull rudder cables through aft tall cone assembly by the

use of strings which will guide the cable assembly
through the fair [eads to the tail rotor yoke control.

e. Connect the rudder cables at tall rotor yoka.

Connect the static line at bulkhead fitting.

g. Connect antenna at fitting on bottom of fuselage,
bayonest fitting for tall light on right-hand longeron and
bayonet fitting at top of fuselage for rotating beacon.

h. Inspect the installation of all electrical connectlons,
rudder cable attachment, proper rudder control, and
pylon connecting bolts and forward coupling prior to
starting engine and running ground check on tail rotor
operation.

NOTE: Structural repairs 1o the tail cone assembly ¢an
be accomplished by utilizing Part FAR 43
Manual for typical shael metal repalrs,

oo

—
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HORIZONTAL STABILIZER

Description. The horizontal stabllizer is a dual, all-meta!
airfoil mounted near the aft end of the tail boom and
protruding on sach side of the helicopter. The stabilizer is
a tapered airfoll sectlon which 1s rigidly attached to the
hoom. Any nose-down tendency of the helicopter at high
forward speeds with forward-most CG loadings s
compensatad for by the stabillzer.

The lower vertical stabllizer extends under and aft of the
tail cone.

Removal of Horlzontal Stabllizer

a. Remove 2 bolts and 1 aft tab screw from each stabiilzer.

b, Carefully slide the stabllizer off the mount forging.
Disconnect position light wiring during removal If night
flylng kit is Installed,

Removal of the Vertlcal Stabilizer

a. Remove 3 AN bolts which fasten the stabilizer to the
mount forging and the stinger casting. Slide stabilizer
out of the forging and casting.

b, It is important that the two bolts that hold the stabllizer
to the bracket or spar fitting are kept tight to prevent
any movement,

NOTE: Structural repairs to the tall cone stabillzer
assembly can be accomplished by utllizing Part
FAR 43 Manual for typical shest metal repalrs.

inspection of the Stabllizers

a. Inspect stabilizers for ¢racks, dents, and distortlon.
GCheck position and strobe light attachments for
securlty. Check all mount holes for elongation.

b. It is important that the mount bolts that hold the
stabilizer to the bracket are kept tight to prevent any
movement.

NOTE: Struclura! repairs to the tail cone stabilizer
assembly can be accomplished by utllizing Part
FAR 43 Manual for typical sheet metal repairs,

Installation of the Stabllizer

a. Use reverse procedure to install the stabillzers.
b. Recheck the entire assambly prior to flight.
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Removal of Tail Cone Torque Tube Extension,

a.
b.
c.
d.

8.
f.

9.
h.

Disassemble aft universal joint.

Disassemble rudder cables.

Removae tall rotor gear box assambly as a unit.

Remove bolts from aft plllow block. (Leave on tall rotor
shaft.)

Remove bolts from lower vartlcal stabillzer and remove,
Ramova laft-hand Inspection plate on tall cone aft of the
stabllizer.

Remove three bolts from forward torque tube bulkhead.
Remaove tube to the rear with a stight oscillating action.

Assembly. Assamble torque tube extension in reverse
ordar, torque all bolts and safety wire where required.
Check tail rotor controls prior to flight.

LANDING GEAR ASSEMBLY

LANDING GEAR REMOVAL [Ret. Page 10-10 and 10-12,]

The landing gear assembly may be removed from the pylon
assembly as follows:

b.

C.

Holst helicopter by placing nylon siling around hub
assembly.

Remove left, right, and hottom cowling.

Remove the four bolts (2) that attach the front and rear
strut members (3) to the forward and aft cross tube
clamp assemblies (4).

NOTE: Forward strut bolts are Installed head aft,

. Remove upper oleo strut hardware (1) and temporarily

support oleos to strut assemblles,

LANDING GEAR INSTALLATION

The landing gear assembly may be Installed as a unit on
the pylon assambly as follows:

a.

b.

Holst helicopter by placing nylon siing around hub
assembly.

Place landing gear assembly beneath the pylon and
lower pylon assembly, attaching the forward and aft
struts (3} to the forward and aft cross tube clamps with
four bolts (2).

Install the four upper oleo struts hardware (1), attaching
oleos to fore and aft cross tubes (10).

. Inspect all attach polints, then rock ship and check for

proper olep extenslon.
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NOTE:  Tire inflation pressure is 75 psi,

NOTE: Landing gear bolts at pivot points are to
40 - 50 in/tbs. to allow gear 1o fiex,

Revised 2.22-74

be torqued to

LANDING SEAR ASSEMALY
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LANDING GEAR

SKID SHOES

Description: (Ref. Page 10-9 & 10-10). Three skid shoes
(5), (B} ars Installed on each 1anding gear skid by means of
AN hardware. It Is Important that the operator inspect the
bottom of the shoes periodically, depending on the
particular types of dperations. |f the helicopter is used for
training and landlng on hard surfaces, the shoes will wear
down faster than operating on soft ground.

Removal. Tha shoes may be removed by one of the
following methods:

a. Jacking up landing gear,

b. Hoisting entlre ship with sling.

¢. Placing ground handling wheels In movable posltion.

d. Remove AN hardwara on respectlve skid shoes and
elther replace entire skid shoe or weld new bead of
tungsten on bottom of shosa If welding equipment is
available to do 50,

Installation,

a. Replace skid shoes on skids by inserting AN hargware.
b. Lower helicopter.
¢. Inspect installation prior fo fiight.

GROUND HANDLING WHEELS

Description, Each landing gear skid tube has provisions for
easily installed landing gear wheel assemblies. Each
agsembly has a manually operated over centering device to
lift the skids for Installation of the wheels or retract them
for fligtt. The ground handling wheels should be retracted
and the hellcopter allowed to rest on the skids when the
engine run-up 15 being performed or when helicopter is
parked. To facllitate moving the hellcopter on a hard
surface, insert the slotted handle facing forward. While
applying a constant pressure to handle, release pin, Pull
up and aft with a lifting motion untll the hole lines up.
frnsert the locking pin.

CAUTION:

1. Keep your fest from under the skids.
2. Stay on outslde of skid, do not straddle,

NQTE: Carry slotted handle with helicopter.

Removal., To remove wheel assembly to repalr tire or
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Inspect wheel assembly, proceed as follows:

a. Plage helicopter on sklds.

b. Remove whesl nut, (7)

¢. Remove wheel, (8)
Or . .

d. Remove snap ring from outboard end of axle and
remove entire assembly. (9)

Installatlon. To install wheel assembly proceed in reverse
order of removal. i

WHEEL BAR D HAN
POSITION)
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LANDING GEAR ASSEMBLY

OLEQ STRUTS

Description. The landing gear assembly Is a skid-type gear
of welded tubular construction. it uses alr-oll struts to
absorb landing shocks and to provide the dampsning
required to eliminate ground resonance,

PROPER PLACEMENT OF
HEAD

JACK UNDER VERTICAL BOLT

Removal from Helicopter.

a. Use a holst attached to the maln rotor hub and lift
helicopter as a unit or Jack landing gear at outer ends of
ﬁroas tube members, placing Jack under vertical bolt

ead. -

CAUTION: When jacking helicopter, place support
under tall cone assembly at aft end.
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Disassembly of Oleo Struls [Con't]

b. Reamove all air from strut by opening strut valve slowly.
. Remove strut from landing gear by disconnecting and
removing upper and lower attach hardware (1.

Disassembly.

a, Remove strut valve (1) from strut.
b. Drain fluid from strut into pan.
¢, Unscrew seal housing (2) from cylinder (3} by using a
strap wraench on the seal housing.
NOTE: 1. Place cylinder and of strut assembly in vise.
2. When removing seal housing guide shaft
from eylinder assembly, place strap wrench
as c¢lose to threaded portion as possible.

h Y
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OLEQ STRUT ASSEMBLY
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Disassembly of QOleo Struts {Con't]

d, Slowly pull plston shaft assembly (4) from the cylinder
(3).
e, Ingpect rebound rings (5) for wear and piston () for
wear,
Check relief valve (7) and orifice holes for blockage.
. Remove pin (8), piston (8) and spacer (13). Then index
mark by use of paint for reassembly.
. Remove seal housing guide shaft (2).
Inspect the linear backup ring, linear "O" ring (10} and
Victor “O" ring (14). Check the dry felt wiper (11),
{Replace as necessary.)
NOTE: Replace piston shaft assembly [4] If chrome is
pitted or scored,
j. Check relief valve spring (12). Compresslon length
should be 1,48" on the piston (6).
NOTE: Rellef valve preadjusted at factory, do not field
adjust.

e w0y ™

Assembly.

a. Assamble seal housing (2) with “O” ring, linear backup
rings (10) and dry felt wiper (11).

b. Place seal housing (2) on piston shaft (4) with wiper end
first,

¢. Install spacer (13) with large shoulder end toward
threaded portlon of seal housing (2).

d. Place tive rebound rings (5) on, making sure to stagger
the notches,

e. Install piston assembly (6) per index mark, and insert
pin (8).

f. Install new Vietor “O” rings (14) on seal housing (2)
above the threads,

g. Fill the eylinder (3) with MIL-H5606A hydraulic fluld
{red).

h. Slowly insert seal housing (2) and piston assembly into
cylinder (3).

i. Obsarva that the rebound rings (5) are staggerad while
inserting,

j. Place strap on seal housing assembly {(2) and tighten.

k. Fully extend the atrut and lay horizontal with valve boss
(1) upwards.

. Fill strut through valve boss with hydraulic fluid
MIL-HEG0BA.

m, Slowly f{fully collapse the strut assembly while
horizontal, allowing excess fluid to drain out of strut
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whlle air valve boss ls upward,

n. With strut in collapsed position, Install strut valve and
safety.

0. Pressurize with air approximately 325-375 PSL.

A Installation, Install oleo strut on landing gear and sacure at
upper and lower attach points, Lower helicopter on skids.
NOTE: Rock the helicopter to distribute the weight
evenly between the struts. Check the oleo
extension for 34" to 14" from red ling; If the
extension is within this range the pressure Is
correct.

— REF, MIN, EXTENSION
[ Bl
Servicing.
NQTE: It is imperative that the air pressure be
maintained at a level sufficlent to prevent the
— struts from bottoming when the hellcopter Is

run up on the ground.

Inspections, Inspection of the oleo extension Is mandatory
on all preflights. Wiping the exposed oleo extension dally
will extend the service lite of the external “O" rings.
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STRUCTURE
CORROSION CONTROL

INFORMATION

The airframe Is fabricated of aluminum alloys and steel and
should be checked regularly for any signs of corrosion,
especially at the points of dissimilar metal contacts.
Corrosion of dissimilar metals I8 the result of several
condltions: lack of proper Insulation at the point of metal
gontact, tears or punctures of the metal ltself, and arsas
where the protective finishes have been scuffed, scratched,
chipped, or worn off. To prevent corrosion resulting from
action between the mating surfaces of dissimilar metals,
certain precautions must be observed.

CORROSION PREVENTION—SALT WATER/HIGH
HUMIDITY

The rotor craft should be washed avery day when operating
over salt water or when coming In contact with salt water.
Washing should be accomplished at least twice a week in
areas of high humldity. A constant watch for corrosion
damage must be maintained,

CORROSION PROBLEMS IN AGRICULTURAL
APPLICATION

Liquid fertillzer coming in contact with brass causes a

chemical reaction that results In corrosion and rapld

decomposition of the material. Further study Indicates that

the normal procedurss used to retard or sliminate

corrosion have little or no effect once the condition has

started. Since control turnbuckles are made primarily of

brass, this condition could prove extremely dangerous, A
weekly inspection of turnbuckles Is recommended, using

at least a 10-power magnifying glass.

Any evidence of corroslon, no matter how small, is reason
for replacement of the part.

Many agrlcultural chemlicals are quite corrosive to most
metals. Fortunately, however, only a few severly attack the
lightwelght metals on alrcraft, and this occurs primarlly
when [nadequate care is taken In ¢leaning the aircraft and
equipment dally.

The helicopter and the agricultural spray kit are designed
and protacted to minimlze corrosion, However, It is
emphasized that the prevention of corrosion rests with the
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operator of the equipment. The equipment should be
completely cleaned after each day of work by washing with
a pressure washer, using a ¢leaning and neutralizing agent,
and then flushing with clear water.

NOTE: Most ferlilizers need more than the usual
attention, because of highly corrosive nature.
Know the chemical makeup of material and
clean equipment with necessary neutralizing

agent.
To prevent corrosion, It s essential that all metallic
components of the helicopter be kept coated with paint.
Particular care should be exercised to recoat areas In which
the palnt has been scratched or chipped off during
malntenance procedures or the operation of the helicopter.

CORROSION ON ALUMINUM ALLOYS

Corrosion wlll not be present on aluminum surfaces thal
have a protective flnish; however, corroslon will attack
metal through cracks, scratches, etc., in paint. In such
cases, the affected areas will generally be characterized by:

a, A scaly or blistered appearance of the finish surface.
b. A dulllng and pliting of the area.
¢. Whitish powdered deposits.

NOTE: To differentiate between aluminhum and mag-
nesium alloy, apply one drop of ordinary battery
acld to the surface of the metal being tested.
{Apply by allowing to drop from a glass rod.] It
the alloy is magnesium, a foaming or bolling
action of the liquid, accompanied by a black
discoloration of the metal, will immediately
oceur, If the alloy Is aluminum, no reaction to
the acid will be evidenced.

CAUTION: Do not apply battery acld to or near bolts,
fastenars, seams, or f{lying surfaces.
Immediately after completing the mag-
nesium and aluminum test, wash the tested
area with water to prevent burns and
continued acid action on the magnasium,

CORROSION ON ALLOY STEELS

Corrosion will.not normally be present on steel surfaces
that have been palnted; however, surfaces may corrode
where moisture enters through cracks, scratches, setc., in
the paint, Such corrosion will be characterized by:
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a. A reddish or brownish blistered appearance in the
corroded area.
t. Blistering of the painted surfaces.

EXTERIOR SURFACE TOUCHUP TREATMENT
Stee! Alloy. Touch up surfaces as follows:

a. Remove loosely adheren! paint and corrosion product
by scraping area with a sharp phenclic scraper or heavy
fibar brush,

b. Wash area with mild soap and clean fresh water; rinse
thoroughly.

c. Treat surface with Turco WO-1, Pre-paint, or equivalent.

d. Allow solution to remain on surface for approximately
five minutes, Keep surfaces wet,

e. Rinse thoroughly with c¢lean water. Dry with a clean
lintless ¢loth and air-dry completely.

Aluminum Alloy. Touch up surface as follows:

CAUTION: Do not use steal wool or emery cloth on
aluminum surfaces.

a. Wash affected area with a solution of mlid soap and
fresh water, Rinse area with clean water and wipe dry
with a ¢lean, soft lintless cloth,

b. Apply chemical treatment, such as Alcdine, Chromi-
coat, or Iridite, liberally with swab,

¢. Allow solution to remain on surface for not less than
threa minutes and not more than five minutes, or untll
surface changes to an amber to brown color,

NOTE: Avoid letting the chemical mixture dry on the
surface. If it has drled, rewet the surface with
the solutlon.

d. Rinse treated surface with clean water. After rinsing,
wipe off ex¢ess molsture with a clean, lintless cloth.
Blow any moisture from joints or crevices with dry
compressed air and allow to dry completely in open air.

e, When area Is completely dry, apply two coats of zin¢
chromate primer, allowing approximately 30 minutes
between each coat.

f. When second ¢oat of zinc chromate primer is dry, apply
one coat of matching finish,

NQTE: Iif the solution In Step B above, Specliication
MIL-C-5541, cannot ba obtained, the procedures

outlined In Steps E and F wilt serve as a
temporary finlsh.
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SURFACE TOQUCHUP

Limited Anticorrosion Measures, The limited anticorrosion
measures outlined here are to be used only in cases where
the proper materials or aquipment are not available,

—

WARNING: The limited anticorrosion measures apply
to the alrframe of the helicopter only, If a
part is corroded too far to withstand normal
loads bofore the alrgraft can reach a major
overhaul base, metal patchings will have to
bae performed on this part before the aireraft
Ig in condition for flight.

Examine part or area in questlon for extent of corrosion.

. Remove loosely adherent palnt and powdery products of

corrosion by scraping or brushing area,

NOTE: Use a sharp phenclic seraper or a heavy flber
brush to clean atfected areas.

Wash off the areas with mild soap and clean fresh

water; rinse thoroughly.

. Dry surface and paint it with two ¢oats of zinc chromats

primer.

. Apply finish coat bf enamael, if available.
. If none of the above protective coatings are available,

apply corrosion-preventive compound, or apply grease

liberally to affected areas,

NOTE: All new ships are provided with an alumagrip
finish. Contact factory for primer and touch up
kits.
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FLIGHT CONTROLS

DESCRIPTION

The 280 Hellcopter is controlied in flight by the collective
pitch contrel stick, throttle, cyclic pitch control stick and
tail rotor pitch control foot pedals. (See below). These
controls are installed for operation trom the left-hand pilot
seat, A dual control Kit (optional) permits co-pilot's
operation from the right-hand seat. The collective piteh
control stick causes the helicopter 10 climb or descend as
ihe stick i raised or jowered, The throttle is used
independently by turning the grip. The cyclic piteh gontrol
stick controls forward, aft, left and right motion of the
helicopter. Longitudinal control is obtained by moving the
cyclic stick In a forward or aft direction; lateral motion is
obtained by displacement of the stick to the left or right,
Longitudlnal and lateral irim is electrically controlied from
a switch on the cyclic stick. The tail rotor pitch control foot
pedals vary the thrust of the tail rotor, which resuits in a
change of heading of the hellcopter by increasing of
decreasing the anti-torque effect of the tatl rotor.

‘\%7""‘#}: I /5
¥
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"PILOT'S COLLECTIVE CONTROL STICK
Removal, [Ref, Section 5-48 and Page 11-2.]

a.
b.

C.

Remove seat assembly.

Disconnect throttle flex cable from collective belicrank
(1) by removing bolt and nut.

Disconnect co-pllot’s throttle rod (2) from pilot's
coliective bellerank by removing one bol! (3), nuts (4)
and washers (5).

. Remove bolt (10), washers {11) and nut {12} from

bellcrank (1).

. Disgonnect two bolts (68) and nuts (7) which secure

collective bracket and stick assembly to crossover tube

(9).
Disconnect two electrical terminals (8).

. Remove collective assembly outboard (12).

NOTE: Do not disturb jam nut on throttle ¢levis as this
will alter throttle adjustment,

Installation.

a.
b.

¢

Install collective assembly inboard (12).
Connect two electrical terminals (8).

. Connect two bolts (6) and nuts (7) which secure

collective bracket and stick assembly to crossover tube
(9).
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d. Connect co-piiot's throttle rod (2) to pllot's collective
belicrank (1) by instailing one bolt (3), nut (4) and
washers (5).

g, Connect throttle flex cable to collective bellcrank by
installing boit and nut,

f. Reinstall bolt (10), washers (11) and nut (12) in
bellcrank {1}

g. Install seat assembly.

NOTE: Run up engine after Installatlon of collective
stick and check for proper throttle operation
prior to flight.

COLLECTIVE PITCH CONTROL STICK

The collective pitch control stick, when moved upward,
increases the pitch of all three main rotor blades
simultaneously and to the same degree. Movement of the
atick In the downward direction decreases the pitch.
Ingreasing the collegtive pitch increases the lIft of the rotor
blades; and, consequently, the helicopter climbs, De-
creasing the pitch decreases the lift of the rotor and
permits control descend. The throttle control is in-
corporated into the collactive pitch control stick, Operating
friction of the collective stick may be varied to suit the
individual pllot by means of a friction control device.
Friction of the throttie grip is also adjustable. The éngina
starter button Is located on the end of the pilot's collsctive
stick. The co-pilot's collective stick, when Installed, does
not have a starter button. For quick ramoval puil pin "A"
and pull stick from socket,

CO-PILOT'S COLLECTIVE CONTROL STICK
Remoaval. [Ref. Section 5-46 and Page 11-4.]

a. Disconnect throttie rod (2) between pilot's (1) and
co-pllot's collective bellgrank (3) by removing bolt (6),
washers (7) and nut (8).

b. Remove two bolts (4) and nuts (5) from lower co-pilot’s
collective brackat and ramove stick assembly,

c. Remove holt (8), washars (10) and nut (11) from
bellcrank (3),

d. Reinstall in reverse order.

e. Install seat assembly.

‘NOTE: When ramoving hardware, attach to removable
parts {or ease of reinstallation.

NOTE: Inspect controls prior to flight.
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FLIGHT CONTROL SYSTEM

COLLECTIVE TRIM SYSTEM

Removal,

a. Remove seat deck and back fiberglass structurs.

b. Remove nuts (1), washers (2) from spring housing
retainer (3).

c. Using special tool No, T-0029, secure spring housing (4)
in the compressed position between bottom of hex nut
and top of plston.
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CAUTION: Make sure il Is secure, as spring is highly
loaded, Placo safety wire around top to hold
in position.

. Remove bolt (5), nuts (6) and washer (7} from the top

capsule (8),

. Remove bolts (9), washers (10) and nut (11} from

brackets (12) and disassamble.

. Remove top retaining bolt {13), washers (14), nut {13)

and spacer (16).

. Slide both pivot retatner straps (17) along the lorgue

tube (18) and off the capsule pivots (3) as far as they

will move and remove.

. Carefully remove spring housing capsule assembly.

Place capsule assembly into vise In the compressed

state and cut safety wirg off (special tool) and slowly

release the springs.

. lnspect and replace parts as necessary, Re-assemble

and re-install in reverse order,

. To remove tle rod assembly (22) from seat structure,

remove hardware (23).
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Rigging.

a, Remove seat deck and back fibarglass structure,

b. Adjust tie rod (19) so that bellcrank {20) and pivot polint
of spring capsule (3} just ahead of over center whan
collective stick is full down (static position).

NOTE: Lock collective friction to hold collective in the
down position.

c. Adjust spring retainer cylinder (4) in or out to balance
out pilot's callective force load,
d. Secure jam nuts (21) on tie rod (19).

Shorten tie rod [19] 1o achieve flnal condition.

Installation. Instaflation of the trim mechanism Is In
reverse order of the removal, Lube springs before
reassembly,
SPECIAL
CAUTION: When installing the spring retainer capsule
assembly, while compressed, capsule Is
potentially dangerous, Handle with EX-.
TREME care. There I3 approximately 180 Ibs,
of torce exerted by the springs.

%

N ‘h_
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CYCLIC PITCH CONTROL STICK

The cyclic pitch control stick controls movement of the
heticopter forward, aft, left and right while in flight.
Longitudinal control is obtained by the forward or aft
motion of the ¢yclic pitch stick, which causes the swash
plate to tiit forward or aft, causing one complete cyclic
pitch change of the rotor blades per rotor revolution. With
the swash plate tilted torward, the rotor blades assume a
higher pitch angle in the retreating sector of the plane of
rotation of the blades, and a lower pitch angle to the
advancing sector. This causes the blades to fly low in front
and high in back, thus inducing a forward thrust
component in the rotor system, This will cause forward
flight at the desired speed when coordinated with the
proper application of eollective pitch and throttle. Rear-
ward fiight is similarly accomplished by moving the cyclic
pltch stick in an aft direction. The cyclic piteh control stick
has a grip that contains a cycllc trim switch.

Lateral control is obtained by displacement of the cyclic
stick in a lateral directions, which inclines the swash plate
laterally and brings about fiight in a lateral direction.
Displacement of the cyclic control stick to the right causes
the helicopter io fly to the right and vice versa.

FLIGHT CONTROL SYSTEM

CYCLIC STICKS
Ramoval.

a. Disconnect snap fasteners on stick boots,

b. Remove cannon plugs from seat structure receptacle,

c. Remove two each bolts (1) and nuts (2) from control
stick.

d. Remove stick assembly,

Installation.

a. Install stick assembly,

D. Install two each bolts (1) and nuts (2) to control stick.
c. Install cannon plugs to seat structure receptacle.

d. Connsct snap fasteners on stick boots,

NOTE: Inspect all controls for security prior to flight.
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CONTROL SYSTEMS

CYCLIC CONTROLS
Lateral and Longitudinal Trim Motors Removal,
To remove the lateral trim motor:

a.
b.

c.

Remove fiberglass seat cover to gain access to top of
trim motor,

Disconnact the two wires from the trim motor to ship's
system (black and green) (1).

Disconnect the hardware (2) from the fixed end of the

trim motor housing (3).
. Disconnect the hardware from the piston end of the trim

motor assembly (4).
Removal lateral trim motor assembly.

remove the longitudinal trim motor assembly:

Remove fiberglass seat cover to galn access 10 top of
trim motor,

 Disconnect the two wires from the trim motor 10 ship’s

system (black and green) (1).

_ Disconnect the hardware {2) from the fixed end of the

trim motor housing (3},

. Disconnect the hardware from the piston end of trim

motor agsembly {4).
Remove trim motor assembly.

LATERAL AND LONGITUDINAL TRIM MOTOR ASSEMBLY
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It troubla-shooting proves trim motor Is Inoperative,
rermove trim actuator assembly and remove and replace
motor as follows:

a. Disconnect hardware (5) Iin two places.
b. Disconnect wires (6).
¢, Remove the trim motor (10).

If trouble-shooting indicates the problem Is with the
mi¢croswitch  operation, remove actuator assembly as
described above, and;

a. Remove microswitch assembly (9) from housing
assembly (3) by removing two screws (?) two screws
(8} and electrical connection (6).

b. Re-instalt microswitch assembly (9) on  housing
assembly (3) by installing the twa screws (7), two
serews (8) and hooking up {Red and Yellow) wire (6)
from microswitch asseambly to mater (10).

It trouble-shooting indicates the problem s with the cyclic
grip lateral and longiiudinal trim swlich, remove the stick
qrip assembly and wiring as foliows: [Ref. page 11-12].

a. Remove cannon plug from seat structure.

b. Remave bolt that attaches stick grip and switch
assembly to cyclic stick.

¢. Remove grip from top of cyclic stick to expose electrical
connections. it will be necessary to lift and rotate the
stick grip upward while feeding the electrlcal wiring
bundle throught the lower portion of the cyclic stick.

d. Break the electrical connections on all wiras and remove
grip,
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NOTE: Identify each wire as it is separated as this will
ald in reconnecting the electrical wires from the
bundle to the new c¢yelic stick grip.

e. Reinstall in revarse order,

f. Turn master switch QN and check the operation of the
tateral and longitudinal trim actuaters prior to
assernbling seat structure and flight test.

If trouble-shooting indicates a mechanical malfunction in
the trim motor assembly, remove the assembly and;

a. Remove the following:
Trim motor (10).
Electrical microswitch assembly (8).

b. Replace trim motor housing (3) and spring housing
assembly {11) as a unit.

¢. Assemble trim motor (10) electrical microswitch
assembly (9) to trim housing assembly (3) and hook up
wiring as removed. (Ref. Electrical Diagram in
ELECTRICAL SECTION (9) page 14.

d. Install 1ateral or longitudinal trim motor assembly in
reverse procedurs as removed,

e. After installation of sither of the trim motor assemblies
and prior to installing seats, make complete final
inspection of trim motor area, inspecting for any loose
polts, or washers that may have dropped in the area.
Turn master switch ON, and activate switch on cyclic
stick to see that the trim motors operate in all modes
prior to flight test.

FLIGHT CONTROL SYSTEMS

CYCLIC AND COLLECTIVE CONTROL RIGGING
PROCEDURE

Ship level with reference to bottom bay of pylen, blades at
0° lag. Main rotor shaft 2° forward and 2° left.

To check the rigging on the 280 Helicopter or to alter the
rigging, proceed as follows:

a. Remove seat hack, back molding and side cowl panels.

b. Install pliot's cyelic rigging fixture tool No. T-1775 to
establish neutral position (1).

c. Disconnect bellcranks (2 and 3) on top of firewall at
gwashplate side.

d. Adjust lateral rod (4) and fore and aft push rods (3) so
that bellcranks (6 and 7) are parallel to center line of
ship, and adjust bellcrank (8) In a vertical position. (Use
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longitudinal bulkhead for reference line.) [Basic setting

at factory.]

. Adjust the two vertical rods (9) so as to position the

bag:( slde of the bellcranks (2 and 3) parallel to back of

cabin.

NOTE: Bellcranks 2 and 3 should not hit mounting
bracket located on firewall,

CYCLIC CONTROL SYSTEM
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Remove cyclic rigging fixtures and c¢ycle sticks in
forward, aft, and lateral positions and cheack for freedom
of travel.

NOTE: If no further adjustment s necessary, secure all
jam nuis on control rods, and check for proper
rod end thread extension.

Reinstal] pilot's cyclic rigging jig.

Instal! swashplate centering 1ool No. 15875 (3 places).

This tool positions the lower swashplate perpendicular

to the main rotor shaft,

Adjust rods (9 and 10) so as to gonnect to bellcranks (2

and 3) and secure with bolts and nuts,

NOTE: Check the three vertical rods in mast 10 see that
they are the same length at top of hub. [Rel. Pg.
11-14.)

Mook up the three vertical rods (32) to walking beams

(35) at top of rotor head. (Ref. Pag. 11-17.)

NOTE: When working on rotor head, place rag (red] in
top of main rotor shaft to preclude the
possibility of dropping hardware in shaft.

Recheck level of helicopter with use of protragtor on

left-hand lower pylen longeron.

Set down stop of pilot collective control to approxi-

mately 9" from center line of starter button on end of

collective to floor line.

NOTE; By the use of a protracior placed on top of the
pilot's collective, you should obtain a reading of
approximately 20° pitch with reference to floor
line. [Ref. Pg. 11-2.]

_Hook up the three link rods between the walking beams

and the bracket attached to the retention assemblles,

. Position gach retention assembly at right angles to the

mast (3 o'clock position) 90° to right side of ship.

Place protractor on blade retention assembly.

NOTE: Always position at same spot on all retention
assemblies and adjust pitch links to achieve the
position +86.25° +.75° angle of incidence on
the retention assembly,

. Repeat this procedure on gach retention assembly.
. Lift pilot collective stick and adjust the up stop to a

positive +17.25° £.75° on retention assembly o
achieve a total travel of between 10° and 11°. '
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NOTE: Remove rigging fixtures. Check rods ([10] for
pylon c¢learance, and check distance between
hottom of swashplate and top of engine baffle
tor clearanca,

r. Rotate cyclic control through a 360° azimuth with
collective up and down position and check for freedom
ef movement,

5. Reinspect antire system for security.

CYCLIC AZIMUTH CHECK - VERIFICATION OF RIGGING

a. Posillon collective down against stop and ¢yclic forward
against stop.

b. Check blade pitch at root retention plates with blada to
right at right angles to ship (3 o'¢lock position) fore and
aft centerline 90° azimuth = —2.5" £.75",

¢, Posltion gyclic AFT against stop.

d. Check blade pitch at root retention plates with blade to
right at right angles to ship (3 o'clock position) fore and
aft centerline (90° azimuth) = +14,25° £1°.

a. Position eyelic right against stop.

. Check blade pitch at root retention plate with blade
positioned approximately 7° to right of - forward
canterline position (173° azimuth) = +14,25° £1°.

g. Position gyclic left against stop,

h. Check biade pitch at root retention plate with Dlade
forward and 7° to right as before = ~2°* +£1°,

NOTE: When working on rotor head, place rag [red] in
top of main rotor shaft to prevent the possibility
of dropping hardware down shalit,

SWASHPLATE ASSEMBLY
DESCRIPTION

Each of the three main rotor blade assemblies is attached
to the outhoard blade retention assembly by a high-
strength vertlcal bolt. By actuating the cyclic or collective
controls, the pilot changes the tilt of the non-rotating plate
assembly, which is located above the engine compartment.
A rotating swashplate follows the tilt of the non-rotating
swashplate, Three push-pull rods are enclosed in the most
assembly, and link the walking beams on top of the rotor
hub to the rotating swashplate and vary the pitch angle of
the main rotor blades.

REMOVAL
To remove the swashplate assembly with main rotor



(L2004 Rl B R

ENSTROM 280

transmission installed, first remove the lower swashplate
assembly to Inspect and replace bearings as necessary.
Proceed as follows:

NOTE: Index mark all parts before separating to ald in
reassembly of swashplate.

a. Ramove both side panel cowls.

b, Drain fuel tanks.

c. Remove one fuel tank.

d. Disconnect the longitudinal and lateral cyclle rods (1)
from bearing housing (2} on swashpiate (7).

a. Remove the three special bolts (3) and nuts (4) from dog
legs (5).

CAUTION: Do not lose washers or spacers [6] on balts
[3] between dog leg [5] and swashplate, as
they must be Iin the same location on
ingtallation.

f. Cut safety wire and remove the six Screws (8) and
w%shers (9) from the upper universal half of swashplate
(10).

NOTE: When removing, note atignment marks (*v"} on
upper and lower swashplate halves. This alds in
reassembly.

g. Lower and remove lower universal housing (7).

h. Following the removal of the lower universal housing

(7), disassemble as follows:

i Disconnaect the following hardware: cotter pin (11) and
aut (12), washer (16) from tie rod (13). Remove tie rod
(13) from housing (10). When ramoving tie rod (13) the
following parts should be removed: spacer {14) and
washer (15).

NOTE: Identify shims for proper reassembly |f
installed.

j. Remove shaft (17) from universal housing (7} by first
removing cotter pin (18) and nut (19), washers {20 and
21) and one sleeve (22) and bearing (23).

NOTE: Identity shims for proper reagssembly if
instalied.

k. Remove hardware, consisting of cotter pin (24), washer
(25), and nut (28) from bolt (27) that secures the lower
bearing housing (10). Remove polt {27) and washer (30).

|, Remove retaining ring (28) from lower bearing housing
(2.

m, Press bearing (29) out of bearing housing (2).
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IMPORTANT
NOTE: The bearing (29) must be replaced at 1200
hours.

INSPECTION OF LOWER SWASHPLATE ASSEMBLY

Following disassembly of the lower swashplate unit,
perform the following Inspections and replace all parts as
necessary,

a.

Check the four DU bearings (23 and 31) for galling,

excessive  looseness or roughness. Replace as

necessary,

NOTE: It it is necessary to replace DU bearings, press
sleaves [22] out of housing assembly (7] and
press DU hearings [23) out of slesve [22].

. Ingpact tie rod (13) and shaft (17) to see that they move

eastly in the DU bearings without any excessive binding
before assembly,

. Check the lower bearing (29) for galling or roughness

and replace If necessary, See NOTE Page 11-15.

ASSEMBLY OF LOWER SWASHPLATE UNIT

a,

After inspection of lower universal housing unit for
cracks and a check of all attaching hardware, proceed to
assemble in the reverse order or removal, paying
particular attention to inspection notes as stated above
for ease in reassambly,

. After assembly of tie rod (13) and shaft (17), check for

freedom of operatlon and rotational movement,
Following flnal inspection of this unit, set aside until
the upper universal housing assembly (10) is removed,
disassembled, inspected and reinstalled, after which
the lower universal housing (7) may be installed,

Eﬁll'\f'l_OVAL AND DISASSEMBLY OF UPPER SWASHPLATE

NOTE: Index each dog leg (5] to its respective push rod
assembly [32] before removal,

Remove cotter pins (33) and shear castle nuts (34) from

bottom of push-pull tube (32) and remove the three

respective dog lags (5) with the use of special ool No.
T-0045.

. Disconnect walking beams (35) from push-puil tubes

(32) at top of mast and remove push-pull rods (32) from
the top of mast,
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NOTE: Index mark walking beams to respective push-
pull reds for ease In instailation.

After removal of push-pull tubes (32), attach each

respective dog leg (5) and nuts (34) to push-pull tubes

(32) for ease in reassembly,

. Disconnect collective walking heam (35) at transmission

pivot point, at firewall push-pull tube and at bearing

housing (38),

. Remove the three bolts (37) and washers (38) from

housing and bearing assembly (39). This will allow

retainer guide shaft agsembly (40) and bearing housing

assembly (38) to be removed as a unit. Following

removal of this unit from lower mast assembly,

continue process of disassembly.

. Disengage the lock plate (41) that holds the three nuts

(42) in place on the underside of the bell housing (43).

. Remove gulde shaft (40), housing {39), and bearing

housling (36).

. Cut safety wire and remove the six bolts (44) and

washers (45) attaching retalner plate (46) to collective

yoke bearing housing (38),

. Press out spacer (47) from bearing inter-race.

Press bearing (48) out. This is a 1200 hour bearing.

NOTE: Be sure the same shim thickness is maintained
upon reinstallation, 28-16125-3 or -4 or -5, A
shim chart is part of the Maintenance Manual
and all shims are color codes for thickness
identitication.

TRANSMISSION
REF,
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INSPECTION OF UPPER SWASHPLATE UNIT

a.

inspect the six DU bearings (49) that are installed in the
housing and bearing assembly (39). Check for loose-
ness, galling, and replace if necessary.

. Inspect bearing (48) for any evidence of galling or
roughness,
inspect entire housing assemblies for any ¢racks prior

to reassembly,

, Check rivets In retainer and guide shaft assembly (40)

for security.

Inspect push-pult rods (32) for any evidence of scoring.
Inspact bottom taper of push-pull rod for any evidence
of pitting, fretting, or looseness between dog leg and
rod,

. Inspect dog leg (5) rubber inserts, and replace if
necessary.
. Check the four ollite bearings In support link assembly

at walking beam attach point for excessive wear.

. Check the two bushings in walking beam for galling and

fretting. :

ASSEMBLY OF UPPER SWASHPLATE UNIT

a.

Following Inspection of entire swashplate assembly and

replacement of paris as necessary, reassemble upper

swashplate unit in reverse order of disassembly and
reinstall in lower part of mast,

NOTE: Reference standard torque values except for dog
leg taper 140 in./lbs., and walking beam
Push-Pull Rod End 40 in./Ibs., Pitch Change
Link 70 in./lbs., Pivot Paint 40 in,/Ibs.

Assemble lower universal housing assembly (7) to

upper unlvarsal housing assembly (10).

Following installation of push-pull rods (32) to the hub

bellgrank (35), install Enstrom tool No, T-0054 to the

beil housing (43). Insert a dog leg on the tapered rod

and bolt it to tool No, T-0054. Torque the nut (34) to 140

inch pounds and Install cotter pin. Care should be taken

not to twist the control rod on the tapared surface. If
this sltuation occurs, the phasing will be altered,

Repeat thls procedure for each dog leg attachment.

Alter assembly of the lower swashplate, chack to see

that there is no rubbing or cocking of the push-pull

tubes at the dog leg attach points or at the upper
walking beam attach points,
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NOTE: See Section MM-11-11 for control rods (9] and
(10] Ingtallation.

. After installation and inspection of maln rotor control

system for freedom of motion and proper travel, and all
safety devices, that is, cotter keys and safety wire, are
Installed, install gas tank and hook up.

. After Installation of fuel tank, turn on fuel valve and

check for any leaks prior to starting ground run.

After completing satisfactory ground run, reinstall left
and right hand cowl, fill gas tanks to proper capacity,
pre-flight helicopter and flight check,

MAIN ROTOR BLADE TRACKING PROCEDURE

Description. The three maln rotor blades are tracked to
each other before the helicopter starts its production flight
test. Normally, it is necessary to track blades in service
after a new part has been installed and the basic
dimensions have been altered. If it is necassary to track the
blades, proceed as follows:

a.
b.

Install a tracking light (250 W) to ship’s power source,
Install reflectors on bottom of rotor blades at outboard
and, Put reflector with bar on red blade facing Inboard.
This will be the master blade to which you will track the
other two blades,

. Place one clear reflector facing inboard.
. Place one clear reflactor facing outboard,

NOTE: Install reflectors parallel to blade tip.

. Start engine and with rotor engaged pull helicopter to a

hover. Observe track of the one blade against the bar or
master blade.

. Reverse the clear reflectors, hover hellcopter and check

track of the ¢lear against the bar or master blade,

NOTE: If it is obvious that only one blade Is ocut of
track, land and correct the condition immedi-
ately by adjusting the pitch link of that blade,
Roverse clear reflectors as necessary in order to
obsgerve the blade you are trylng to adjust.

. Again hover hellcopter and observe the tracking path.
. If the two clear blades are high or low compared to

master blade, correct by adjusting master blade,

This would normally be the first adjustment made when
starting the tracking procedure.
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CAUTION: 1. It is Important in tracking for hover

i

k.

condition that the blades be brought into
track by utilizing the pitch link.

2. i{ the hellcopter has had malntenance that
disturbed the rigging or a change of rotor or
control parts, it may be advisable to zero out
the trim tab settings before starting tracking
procedure.

3. Trim tabs are normally used to correct for
out of track condition at eruise airspeed.
Tab adjustment will primarily effect the track
at the forward end of the tip path plane.
Therefore the track condition In cruise
should be viewed straight forward from the
cabin.

When hover track is satisfactoty, fly the helicopter In &

fast crulse and observe the track straight forward (12

o'clock position).

GComplete flight and adjust track using trim tab anly.

Adjusting trim tab may tend to throw out track reading

at hover. In this case, readjust with pitch link betore

readjusting tab again.

NOTE: Bending tab up causes blade to come up, and

~ the reverse for down,

CAUTION: Use enly 1° or 2° Increments for tab
bending. If more than 8* Is necessary, check
main rotor damper, binding in main rotor
feathering axis.

Following completion of tracking procedure, all piteh

links should be chacked for tightness.

Rernove three reflectors.

FLIGHT CONTROL SYSTEM
PROCEDURE FOR SETTING AUTOROTATIVE RPM

a.

b.

<

Load helicopter with two people and full fuel. {2,000
Ibs. gross wt. apprex.)

Enter autorotation at altitude adequate for stabilized
autorotation at 58 MPH.

Acceptable rotor RPM is 345 to 355; 350 to 360 with
leading edge tape (standard day — sea level). For other
than standard conditions the following corrections can
be made:

1,000 ft. ncrease in density altitude will increase the
autorotative RPM by 5.
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1,000 ft. decrease In density altitude wili decrease the
autorotative RPM by 5.

100 Ibs. increase In gross weight will increase the
autorotative APM by 10,

100 Ibs, decrease in gross weight will decrease the
autorotative RPM by 10.

d. Adjust rotor RPM (it out of range) by tumning rod end in
pitch links (main rotor hub) in or out, One fuil (360°)
turn of rod end [not pHeh link barrel] will change
autorotative rotor speed by 10 RPM.

MAIN ROTOR DRIVE SYSTEM

MAIN ROTOR DRIVE SYSTEM VIBRATION TROUBLE-
SHOOTING CHART

a. Vertical Vibration 1. Track
2, Tab out of adjustment
3. Worn dog legs
4, Damper
§. Grip binding — grease
6, Worn rod ends
7. Lamilex bearing bad
b. Lateral Cyclic 1. Excassive tab
Feedback 2. Grip binding
3. Lamiflex bearing bad
4, Binding in swaghplate "U" joint
5, Bad pitching moment in blade
¢, Cyclic Whirl 1. Grip binding
When Released— 2. Lamifiex bearing bad
Flat Pitch 3. Track
4, Blade pitching moment
d. Shuffle, 11 1, Damper
Fore and ARt
e. Medium 1. Tall roter gimbla bearings
Fragquency 2. Tail rotor plllow block
Vibration bearing or rubber insert
(2365 RPM) 3. Tall rotor shaft alignment
4. Tail rotor balance
f. High Frequency 1. Belt roller too far away from belt
Vibration 2. ldier pulley bearing
3. Cracked or missing belt material
(irregular rumbling sound)
4. Jack strut bearlngs
5. Damaged or missing fan blade
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6. Enging mounts bottoming or age
hardened

g. Ground 1. Damper rod end bad
Bounce—Fiat 2. Damper mounting bolts
piteh 3. Out of track

' 4. Mub plate bushing
5. Flat oleo strut

Frequency Rates
Low 0-400 RPM
Medlum 400-2500 RPM

High 2500-up RPM
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FURNISHINGS
DESCRIPTION

The 280 Hellcopter I3 a three-place helicoptet, The left
hand_seat is the pilot's seat; the right hand seats can be
used by the co-pilot or passengers. The cabin section ls
constructed of molded fiberglass with an aluminum seat
- structure attached, A stainless steel firewall separates the
gngine compartment from the cabln section.

Rugs. Rugs are fabricated from a combination of nylon and
wool and sprayed with fire ratardant material, and securad
to the tloor by scuff ptates and cy¢lic boot covers.

Scuff Plates. Scuff plates are fabricated of aluminum alloy
and attached by six screws at each pedal assembly,

Cyclic Boot Covers. Cyclic boot covers are fabricated from
nylon and wool material and attached by 13 snap fasteners
on each stick.

Flrewall Soundproofing. The firewall soundproofing is
fabricated from nylon and wool accoustical material for
sound suppression,

Collective Housing, The coliective housing is fabricated
from fiberglass and attached to firewall and floor by
SCrews,

Seat Belts. One seat belt is supplied for each person,
Seat Cushions. The foam seat cushlons are covered with
nylon and wool material and snapped onto the fiberglass
seat structure,

Head Set Attachments. Head set attachments are two
hooks secured to the firewall,

Head Set Jack Box. The dual jack box is located in the
center of the firawall.

Document Holders. Document holders are provided by the
manufacturer for necessary FAA documents.
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Cyclic Grip. The following controls are located on the grip:

A fore, aft, and lateral trim switch,
A two-position radie transmitter switch on the forward

side of the grip.

Collective Stick. A starter button is located on the forward
and of the stick, .
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UTILITY SYSTEMS
CABIN HEATING SYSTEM

Warm air used for heating the cabin is derived from a
heatar shroud mounted on the exhaust stack muffler, The
air anters this system from the engine cooling. shroud and
is conducted by a flexible hose to the heater shroud, From
here, the air is directed to & heater valve mounted on the
aft side of the firawall. This valve |z connected to the cabin
heat control and is used to regulate the airflow into the
cabin area. A diffuser. outlet is located in the center of the
cabin floor Just forward of both pilot and passengers, and
givas adequate heat for all‘kinds of weather. The control is
located on the left-hand side of the pilot's seat on the
forward face of the seat structure, The pilot may vary the
temperature by pushing in to the OFF positlon or out to
the ON position. When the control is in the OFF position,
the hot air 15 discharged through a hot air deflector on the
bottom cowl of the hellcopter.

Heatar Shroud. The muffler is encloged by & heater shroud.
Air flowtng through the heater shroud s warmed by its
passage around the muffier,

Remove the shroud cover assembly from the muffler, and
inspect for any cracks that are evident in either the muffier
or the shroud, either weld the exhaust stacks in an
approved manner as certified by FAA or repair the muftler
assembly under standard FAA regulations.

NOTE: See 280 INSPECTION SHEET.

At the same time, it is Important to check the inlet and
oullet flex lines for cracks,

Valve Assembly. To remove the heater valve assembly in
case of malfunction of the control vaive, use the following
procedure:

a. Open the right side pane! and lower cowl to gain access
to the control valve located on the firewall (2).

b. Disconnect the flex line (5) attaching to the valve
assembly, and disconnect the flex ling (4) on the inlet
side of the valva, :

c. Operate control through full range and observe the
travel of valve by looking in exit hole with hose (5)
removed,

d. if control does not move through its full close and open
range, disconnect control valve flex ling at heater valve,
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and replace unit or repair as necessary,

. It It Is necessary to remove the splitter assembly (7) in

the cabin, you may do so by removing the screws that

attach It to the cabin tioor. Disconnect the hardware and
remove the unit.

CAUTION: It is important that during cold weather a
thorough pre-flight be glven of the heater
system for any leaks,

NOTE: See Trouble Shooting Guide.
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INSTUMENTS
INSTRUMENT PANEL

Description. The vertical instrument console is located in
the center of the cabin for optimum visibility by sither pilot
or copilod.

Instruments and switches located on the instrurment
console are as follows:

1. Radio Circuit Braaker.
2. Radio,

3. Fuel Boost Pump Switch. The fuel booster pump
switch and fuel pressure warning lights are located on
the main switch panel assembly,

4, Combination Fuel Pressure and Manifold Pressure
Gage. The fue! pressure gage is connected to the flow
divider and indicates the pressure in the fuel lines in
pounds per square inch and pounds per hour, The
manifold pressure gage I3 connected to No. 3 cylinder,
and indicates power heing used.

5. Altimeter. The altimeter indicates the heaight of the
helicopter above sea level. The altimeter is operated by
static air pressure derived from the alrspeed pitot-
static system, The altimeter Is of the sensitive type
that provides a distance-height reading from 0 to
25,000 fest. The tong hand in & single complete sweep
of the dial totals 1,000 fest, and the short hand totals
the thousands of the feet aititude.

6. Airspeed Indicator, The single scale airspeed indicator
_is callbrated in miles per hour and provides an
indicated alrspeed reading at any time during forward
flight. The reading ls obtalned by measuring the
difterence between impact air pressure and the static
vent, The pitot tube, which provides the impact air
pressure source, |5 located torwad of the cabin nose
section, Static air pressure for ingtrument operation is
derived from two static vents located on either side of
the tall cong assembly. The openings in the pitot tube
and static vent ports must be maintained obstruction.
free and clean at all times for proper instrument
operation,

7. Engine and Rotor Tachometer. The engine and rotor -
tachometers are combined on a single indicator with
concentric scales callbrated in engine RPM and rolor
RPM. One needle marked “E" indicates engine RPM,
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while a second needle marked “R" Iindicates rotor
RPM. The indicator is mechanically connected to the
rotor assembly and engine assembly through flexlble
cables.

Fuel Quantity Indicator. The fuel quantity gage
continuously indicates the total quantity of fuel, It is
hooked up through a simple type liquidometer float
located in the right hand fuel tank,

Engine Oil Pressure Gage, The angine oil pressure
gage indicates the pressure in the engine oil lines in
pounds per square inch,

Maln Rotor Transmission Temperature Indicator. A
main rotor transmission temperature gage Is located
on the instrument panel and is redlined at 220°F.

Engine 'Ot Temperature Indicater. The angine oil
temperature indicator measures engine of! temperature
electrically by means of a thermocouple Installed in
the engine oil screen housing.

Ammeter, The ammeter Indicates the amount of
electric current supplied by the battery and the amount
of the current supplled by the alternator to the battery.

Cylinder Head Temperature Indicator. The cylinder
head temperature indicator measures the cyiinder head
temperature by means of slectric current from a
thermoeouple located in the bottom of No. 3 cylinder
head.

Hour Meter.

Magneto Switch. The magneto switch Iz a key-
operated switch located on the maln switch panel. For
starting, place the switeh in the BOTH pasition,

Master Switch. The master swiich Is located on the
center switch panel. It Is a single-throw, two-position
switch. This switch is easily identifled by Hts red color.

Panel Light Circuit Breaker Switch.
Navigation Light Circuit Breaker Switch,
Anti-Colliston Light Clreuit Breaker Switch.
Landing Light Circuit Breaker Switches.
Alternator Switch.

Panel Light Clreuit Breaker Switch.
Navigation Light Clrcuit Braaker Swltch.
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Anti-Collision Light Circuit Breaker Switch.
Ignition Cir¢uit Breaker.
Ingtrument Cluster Clrouit Breaksr,

Trim Motor Circuit Breaker Switch,

Magnetic Compass. The magnetllc compass indicates
the heading of the helicopter in relation to magnetic
North, It is a direct indicating compass and indicates
the heading by means of a fioating card element that is
read agalnst a fixed reference line. The liquid used in
the compass dampens the card oscillation. A compass
tight is furnished for night flying. A compass
correction card and card holder is furnished adjacent
to the instrument.

Free Air Temperature Indicator. The free air temper-
ature Indicator is a direct reading, bi-metallic
ingtrument with a stainless steel probe, This
instrument provides ambient temperature information
which, when utilized, will assist In determining
paerformance capabilities of the helicopter at the
existing climatic condition, The indicator Is located in
the top of the canopy,

Panel Light Circuit Breaker Switch.

Mixture Control. Tha mixture control is located in
centar lower portion of instrument console.
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INSTRUMENTS AND SYSTEMS TROUBLE-
SHOOTING CHART

AIRSPEED INDICATOR

PROBABLE CAUSE REQUIRED ACTION

Airspeed Indicator Needle Fails to Respond:

Incorrect pitot tube  Check tubing connection and make

hookup, necessary corrections,
Obstructions in Disconnect pltot line from pitot head
pitot lings. and instruments and static line from

fuselage and Instrument; clear lines
with compressed air. Cheack pitot
tube drain hole.
CAUTION: Never apply positive pressure o static lines
with the Instruments connected; this will
damage the instrument mechanism.

Oscillation of Airspeed Indicator:

Leak In pitot or © Chack all connections and check

static line. flexible hoses at back of instrument
{or leakage,

Molsture in pitot or  Disconnect pitot line from instru-

static lines. ment and static line from fuselage

flanges and instruments; clear lines
with compressed air. Check pitot
tube drain hole.

COMPASS ‘
PROBABLE CAUSE REQUIRED ACTION
Excesslve Card Element Error:

improper Compensate compass,
cormpensation.

External magnetic  Locate magnetic Interference and
interference. aliminate.

Air in bowl. Replace compass.

Excessive Card Element Oscillation:

Insufticient liquid Replace compass.
in bowl,
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Card Elernent Not Level:

Leaking float Replace compass.
chamber.
Card magnets Replace compass.

detached from card.

Card Elament Is Sluggish:

Dirty jewels or Replace compass,
plvots, :
Weak card Replace compass.
magnets.

Instrumeant heavlly  Compensate compass,
compensated.

Compensator Does Not Have Sufficient Effect:

Weak magnets in Replace compensator.
compensator,

Liquid Leakage:
Leaking gaskets. Replace gaskets,-
Broken case, Replace compass.

Defective Light {Battery Switch On, Instrument Switch Onj:

Burnt out bulb Replace bulb or fuse.

or fuse.

Broken clreuit. Check continuity of wiring.
Broken switch, Check/replace instrument switch.
ALTIMETER

FHOBABLE_ CAUSE REQUIRED ACTION
Indicating Hands Fall To Respond:

Static pressure Disconnect static pressure line from
line obstructed, instruments and blow out with
compressad alr,

CAUTION: Never apply positive pressure to static lines
with the instruments connected; this will
damage the Instrument mechanism.

Static pressure Check static pressure lines and
connagtion connect correctly.
improperly made,



ENSTROM 280

Indications Are Obviously Incorrect:

Leaks In static Replace damaged tubing and/or
pressure line check Instruments for leaks.
and /or leaks in

cases of

instruments in
game system,

Defactive Replace altimeter.
instrument,
indicator Hands Vibrate:

Excessive vibration  Anchor tubing with tube clamps.
of static pressure
tubing.

ENGINE AND MAIN ROTOR TACHOMETER
INDICATOR

PROBABLE CAUSE REQUIRED ACTION
Fluctuating Needl_e[s]:

Binding cabls. Lubricate cable.
Defective Raplace instrument,
instrumant,

No Reading on Indicator, Either Permanent or Intermittent:

Twisted or broken Replace cable.
cable.

Defective Replace instrument,
instrument.

Haverse installation Install cabies in correct position.
of cablas.

Needles Do Not Superimpose:

Instrument out of Check tolerance, 2600 +25 RPM,

tolerance. 2800 + 25 RPM, spread between
needles 1/4 of needle width maxi-
mum.

MANIFOLD PRESSURE

Excessive Error at Existing Barometer Pressure:

Water or restriction Disconnect and blow out line,
in line between



MM-14-8
ENSTROM 280

instrument and
engine,

Sluggish Operation of Needle;

Damaged or Remove ling and blow out restric-
restricted line. tion, Replace line if damaged.
Defective Replace instrumant.

instrument,

FUEL QUANTITY GAGE
PROBABLE CAUSE REQUIRED ACTION

Indicator Registers F, or Consistently High Reading
[Battery Switch On]:

Poor connections Clean and tighten connection.
or sender ground.

'lndlcator Registers O At All Times:

Grounded lead Replace or repair wire,
wire,

Defective indicator, Replace indicator.
Defective sender, Replace sander.

Float jammed or Replace flpat.

broken off arm.

Fuge blown. Replace fuse.

Erratic and Inconsistent Readings:

- Corrosion on Clean contacting surface or replace
movable conlact sender.
arm or resistance
coil,

Defective indicator. Replace Indicator.

Loose connection;  Tighten connection or replace lead.
partially breken
lead.

Indicator Reading Not At O With Empty Fuel Tank:

Resistance out of Adjust or replace sender,
adjustment,

Indicator Reading Not At F With Full Fuel Tank:
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Resistance out of Adjust or replace sender,
adjustment.

Float jammed., Free float and remove obstruction,

ENGINE Qll. TEMPERATURE INDICATOR
PROBABLE CAUSE REQUIRED ACTION

No Reading on Qil Temperature Indicator With Battery
Switch On, Either Constant or Intermittent:

Break In power Repalr or replace |eads.
leads.

Poor ground at Replace indicator.
panel.

Open or short Replace indicator.

circuit In indicator.

Reading Off Scale at Low Temperature End or Low
Reading, Either Constant or Intermittent:

Short circuit in . Make continuity check and repair or

leads from raplace lead.

resistance bulb to

indicator,

Short ¢irgult In Replace bulb.

bulb. (NOTE: Do not use thread lube when
Installing naw bulb.)

Open or short Aeplace indicator.

circult in indicator,

Reading Off Scale at High Temperature End or High
Reading, Either Constant or Intermittent:

QOpen ¢ircuit in Replace bulb,

resistance bulb, {(NOTE: Do not use thread lube when
installing new bulb.)

QOpen or short Replace indicator,

gircuit in indicator,

FUEL PRESSURE AND OIL PRESSURE GAGE
PROBABLE CAUSE REQUIRED ACTION
Low Reading on QH or Fuel Pressure indicator:

Kinked tubing or Replace or clean tubing.
obstruction in
tubing.
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Instrumant out of Replace instrument,

tolarance,
Poor lead Clean connectors on meter and
connection, sender and install securely.

Inaccurate Fuel or Oil Temperature Indicator:
Defective sender. Replace defective sender.

Defective Replace a defective instrument,
Instrument,

Sticking Fuel or Oil Pressure indicator:

Defectlve Replace instrument.
instrument.

Sluggish Oll Pressure Reading:

Sludge or heavy Bieed line and service with engine
oil In line. oll,

Fluctuating Qil Pressure:

Alr in pressure Service oll pressure line with engine
lne, ofl,

CYLINDER HEAD TEMPERATURE INDICATOR
Temperature Reading High Throughout Scale:

Poor connections Check continuity of leads. Hepalr or
or partial break in replace faulty leads.
leads,

Defective Remove Instrument for overhaul.,
instrument.

No Reading, Either Permaneant or Intermittent:

Break in lead; Repalr or raplace lead; replace
break in thermo- thermal switch,

couple,

Faulty indicator, Reamove instrument for overhaul.

Low Reading, Either Permanent or Intermittent:

Poor connectien Clean and tighten connections.
or short circuit. Eliminate short circuit.
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AMMETER

No Reading or Erratic Reading, [Battery Switch On,
Alternator Switch On}:

Matfunetioning Repalr or replace alternator.
altgrnator.

Open or short Replace Instrument,
cirgult in
instrumeant.

Dirty or worn Replace ingirument.
mechanism,

Fault In switehes. Replace switches.
GEARBOX QIL TEMPERATURE INDICATOR

Broken c¢ircuit. Check continuity.
Clean and tighten ground connec-
tion,

Burnt out fuse. Replace fuse,

PITOT-STATIC SYSTEM

Description, To operate the airspeed indicator and
altimeter, it is necessary to have a static source of air
pressure, The F-28A Helicopter has two static air pressure
ports, One is on the left hand side of the fuselage just aft
of the baggage compartment, and the other is on the
opposite side of the helicopter. They are interconnected
across the fuselage by a %" aluminum tubing line, This
line is routed along the right hand side of the pylon
assembly under the seat and up to the allimeter and
airspeed, which are located on the instrument panel, The
airspesd Indicator measures the differential between ram or
impact air pressure taken at the pitot head and static air
pressure. The measurement Is indicated in miles per hour,
The altimeter indicates the helght of the helicopter above
sea level, The altimeter |s operated by static air pressure
derived from the pitot-static system. The instrument can be
compensated for deviations from standard sea level
barometric pressure manually by a knob on the lower left
portion of the instrument case. The barometric pressure
scale is graduated in inches of mercury.
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The static ports located on the laft and right hand side of
the fuselage are included in a preflight inspection guide,
and should always be checked prior to flight and also at
any time the helicopter is operated in dusty or freezing
"conditions where the smail inlet holes may become
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clogged, which will cause the instruments to be in-
operative and [naccurate,

Pitot Tube. The pliot tube is located on the lower forward
side of the cabin structure. It is a curved aluminum tube
attached securely at two positions. it is connected to the
routing line that goes to the instrument panel by a flex
hose above the cabin line, It is important that a cover be
kept over the pltot inlet at all times when the airgraft is to
be parked for any proloenged period of time as Ingestion of
dirt or ice will impalr the operation of the airspeed
indlcator. It is important that the cover that is put over the
intake of the pilot be a red object so that it will be
noticeable and will be removead on the preflight inspection.
Both the pitot system and static air system are very readily
accessibie to the mechanie for inspection both Internally
and externally of the alrframe.
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TAIL ROTOR DRIVE ASSEMBLY
DESCRIPTION

The tail rotor drive assembly consists of a tail rotor
assembly, tall retor torque tube mounted in five bearings
and a tail rotor transmission.

NOTE: The tali rotor gear box should be returned to the
factory or factory designated service facility for
any necessary overhaul work, ‘

TAIL ROTOR ASSEMBLY

The tail rotor assembly consists of a pitch control
assambly, two pitch control links and two blade
assemblies bolted to a grip assembly, Thres bearings are
provided In each grip to provide for feathering motion and
tail rotor thrust, The hub is splined to the rotating output
shaft of the gear box., The rotor piteh control s
accomplished through a series of bellcranks and cables,
attached to foot pedais in the cockpit.
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Removal of Tall Rotor Asserbly [Ref. Pg. 15-3)
Remove tail rotor assembly by the following procedure:
a. Disconnect pitch ehange links from pitch arms.

NOTE: When removing hardware, liem [A] and [B] [Ref.
Pg. 15-7], obaerve thal spacers are provided on
outboard gide of piteh links, They are factory set
for proper clearance, KEEP TOGETHER for
preper installation,

b. Remove safety wire from hub retention bolt (1); remove

bolt, washer {2}, and teetering stop (3).

NOTE: Index hub and shaft splines for installation
sage,

G. Slowly sHde hub and blade assembly off shaft.
d. Use cautlon In handting and working on assembly.

Disassembly of Tall Retor Assembly. (Ref. Page 15-3.)
Disassemble the tall rotor assembly by performing the
lollowing steps:

4. Remaove the blade assembly from tha hub assembly by
extracting safety wire and removing the bolts and
washer {4 & 5) holding the piteh arm (6) to the grip (7).
Accomplish by removing ene at a time while grip Is
rotated, aligning that belt with ftlat part of spindle (8).
NOTE: 1. There are special champhered washers under

the NAS bolts.
2. Index mark the blade to spindle and mark the
pitch arm to the grip to aid in reassembly,
3. Remove ZERK fittlng [9] in grlp assembly [7],
4, Remove bleed screw [10] In grip [7].

b. Apply heat (with gun or substitute methdd) to blade grip
{7) till 1t is qulte warm. Then pull blade and grip
assembly off the spindie assembly,

CAUTION: Do not separate the blade from the grip as
these are match-drilled on assembly.

¢. Remove bearing retaining lock nut (11) and lockwasher
(12) from spindle (8). '

d. Remove the three thrust bearings (13, 14, 158) aleng with
the spacer (16). Observe that the bearings have closed
side towards hub.

e, Now siide pitch arm (6) and bearing (17) from the
spindie (B).

t. Disengage both retainer rings (18 & 19) that secure the
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bearings (20 & 21) in the spindle (8).

g. Use a suitable drift to remove bearings (20 & 21) from

hub (22).

h. Check bearings for radlai clearance, Replace if
¢learance exceeds 010" or has a “"notchy” feel.

NOTE: Shims [23 & 24] may be used between bearings
and hub shoulders. Exercise care not to mix ot
change their position as this will aid in
reasaembly and MAINTAINING THE BALANCE.

Cleaning Tail Rotor Assembly, Cilean the tall rotor
assembly as follows:

a, Clean tall rotor assembly with clean, lint-free cloth
dampened with soap and water solution.
b. Wipe dry with clean, lint-free cloth,
¢, Clean hard-ig-clean parts with sclvent and dry with
« compressed air,

Ingpection of Tail Rotor Assembly. Inspect the tail rotor
assembly as follows:

CAUTION: No 'cracks or breaks are permissible in tail

rotor blade, hub, pitch control assembly.

Remove and replage any defective

components.

TAIL AQTOR ASSEMBLY
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. -Check all parts for obvious wear or damage,

. Check all threaded parts for condition of threads.

. Check all bearings and lubrication fittings for condition
of oparation,

d, Inspect taii rotor assembly for evidence of binding by
hand turning a few turns while listening for unusual
sounds,

e, Inspact pltch control assembly for scratches, dents,
nicks, cracks, corrosion and surface defects, ‘

f. Inspect all nuts and bolts security,

g. Inspect pitch control links for scratches, nicks, dents,
burrg, ¢cracks, corrosion and similar surface defects,

h. inspect blade stop for deterioration and security of
attachment.

i. Inspect hub fer scratches, nicks, dents, burrs, cracks,
corrosion and surface defects.

j. Inspect blades for visible bond,

k. Inspect leading edge stainless steel abrasion strips o
blade leading edge for separation from blade skin. No
volds are permitted in tall rotor blades,

. Inspect blades for scratches.

m.Inspect stainless steel abrasion strip on leading edges

for cracks, dents, seratches and nleks.

O o m

Assembly of Tail Rotor Assembly. Assemble the tail rotor
assembly as follows:

CAUTION: To maintain proper balance, all parts must
be returned to their original position prior to
disassembly. Be sure to install the rotor hub
teetering axis parallel with the axis of the
piteh link retalner,

a. Insert hyly (22) into spindle (8). Be sure spacers (23 &
24) have been installed as removed. Press bearing (20 &
21) into opposite sides of spindle (8) and insert retainer
rings {18 & 19).

. &lide pitch link arm (&) onto spindle,

Install bearing (17) {ollowed by spacer (16).

. Instail the three bearings (13, 14 & 15) onto spindle,
CAUTION: Be sure the bearings have closed side

towards the hub,

e. Install retaining nut (11). Torque nut to 35-40 ft, lbs.
~install lockwasher over nut (12).
f. Heal blade grip (7) until quite warm and slide over
spindie assembly (8).
g. Instali the eight bolts and washers (4 & 5). Assembling
the pitch arm (6) to the grip (7).

0o
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NOTE: Accomplish by tnstalling one at a time while
grip is rotated, aligning that bolt with flat side
of spindle [8].

Safety wlire bolts in palrs.

Install ZERK fitting (9) in grip (8).

Lubricate with Aero-sheli 14 grease. Ba sure 10.32

serew (10) is removed to allow purging of grease in grip

(8).

NOTE: Relnstall 10-32 purge screw (10].

Removal of Control Assembly. (Ref, Page 15-7.)

a.

Remove safety wire on both guide bolts (4) from pitch
link retainer (5).

. Remove snap ring (6).
. Remove piteh link retainer bolts (4) and remaove reta!ner

assembly (5).

.. Remove both bolts and washers (7) attaching bearing
' yoke (8) to the control brackets (9 & 10).
. Carefully slide yoke (8) off the slotted shaft {11) and

spacer (17).

. The control brackets may remain on the gear box at this

time.

. To remove the bracket assembly (9 & 10), remove the

safety wire from the four bofis (12).

. Separate and remove the upper and the lower brackets

(9 & 10).

NOTE: Obsarve washers on plvot axis of upper and
lower brackets.

Disassembly of Bearing Housing. {Ref, Page 15-7.)

a
b,

G,
d.

. Remove the snap nut {13},

Heat the housing assembly (8) and press out bearing
(14).

Remaove pitch control bearing {16).

Remove seals (15 & 17).

Reassembly of Bearing Housing
a. Ingpect and repiace parts as necessary,

b.

Reassemble in reverse order of disassembly,

TAIL ROTOR PEDAL CONTROLS
Removal, Inspection and Instaliation,

NOTE: To remove any part of the tall rotor pedal
installation, first remove the floor uphoistaery
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and floor inspection covers.

a. In order to temporarily disconnect the dval pedals,
remove the hargware (23 & 25) conndcting dual cross
over tube (26) between bellcranks (24 & 27).

b. Remove cross over tube {26) and attach . existing
hardware to It to-assist in reinstallation.

c. To permanently disconnect and remove the co-pllot's
dual pedal installation, progeed as follows: remove
cross over tube as stated in ‘2’ and ‘b’ above.

d. Disconnect and remove hardware (19, 20 and 22).

8. Remove belicrank (27} and push-puli rods (21).

f. Disconnect and remaove the hardware (28) securing
pedal brackets to seat structure,

q. Remove pedal assembly and attach ail hardware to the
pedal brackets.

h. Replage floor inspection covers and uphoistery, and
check controts for proper opsration prior to flight,

TAIL ROTOR PEDAL PUSH-PULL RODS

Removal and Replacament.
a. Remove hardware (19 and 20).
b. Ramove turnbuckie (21},
NOTE: Mark for ease in replacement.
¢. Replace ln reverse precedure,

TAIL ROTOR BELLCRANK

Removal and Replacemnaent.

a. Loosen tall rotor cabtes in englne compartment and
disconnect cable from bellerank. (Ref. Page 15-10.)

b. Remove hardware (18, 22 and 23) from bellcrank {24)
and remova.

¢, Relngtall in reverse progedure,

TAIL ROTOR TRANSMISSION [GEAR BOX]

The tall rotor transmission is .10 be returned to the factory
or designated maintenance faciity tar ovarhaul.

TAIL ROTOR GEAR BOX REMOVAL

Removal, Te remove the tall rotor gear box, proceed as
follows; (Ref. Page 15-2.)

a. Remove tail rotor assembly. (Ref, Page 15-2,)

b. Disconnect rudder cables at gear box,

c. Remove the forward taper pin attaching drive coupling
to the gear box. (Ref, Page 15-12).
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. Disconnect or remove tail guard (2).

. Remove safety wire and the six screws that attach the

gear box (3).

. Remove gear box by straight pull aft to release It,

NOTE: Do not pull on the slotted shaft. It can damage
the enslosure seal.

. Check the run out at the outer end of the output shaft

assembly. Run out shall not exceed .Q05 T.1.R,

TAIL ROTOR GEAR BOX ASSEMELY
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Tail Rotor Cable Insﬁacﬂon and Replacement

a. To Inspect cables and pulleys it will be necessary to
remove aft wrap around cowl, baggage compartment
and fiber glass seat cover as required.

b. {nspect tall rotor cables for excessive wear and strand
separation.

¢. If necessary to replage aft cables, proceed as follows:
1. Remaove aft cable links.

2. Cut cable aft of turnbuckle,
3. Attach string to cable and pull aft through pulleys
and tall cone.
4, Replace aft cable in reverse order,
5. Position new cable around eye on turnbuckle.
NOTE: Reposition turnbuckle to allow for future
adjustment.

6. Pull cabte taut and swedge.
7. Cut excess cable,
8. Ra-rig tall rotor. (Ref. Page 15-15).
9. Safety wire turnbutkles upen completion of rigging.
d. If necessary to repimce forward cables, proceed as
follows:
Remove seat assembly and floor panels as required.
Digconnect cable at bellerank under floor.
Cut cable forward of turnbuckle.
Attach string to cable and pull forward through
firewall and seat assembly,
Replace forward cable in reverse order.
. Position new cable around cable eye on turnbuckle.

NOTE: Readjust turnbuckle to allow for future
adjustment,
7. Pull cable taut and reswedge, Tall rotor cables to be
rigged to 35-40 1bs. tension.
B. Cut axcess cable.
9. Re-rig tall rotor controis. {Ref. Page 15-15).
10. Safety wire turnbuckles on completion of rigging.

TAIL ROTOR DRIVE SHAFT ASSEMBLY

The tail rotor drive shaft transmits gower from the main
rotor gear box to the tall roter gear box. Excessive
osclliation of the drive shaft is suppressed by the five
bearings on the top of the tail eone. The drive shaft is
fabricated from 4130 stee! tubing and has forward and aft
universal joints that allow 1%* of misallgnment. The tail
rotor drive shaft alignment must be checked visuaily with

oo &by~
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the shaft instatted in the helicopter and attached at the fore

and aft end.
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Tools and Equipment Necessary to Perform Operation:

Length of piano wire for use in aligning drive shaft
assembiy.

Removal of Tail Retor Drive Shatt, Pillow Assemblies, and
Mechanical Tachometer. (Ref. Page 15-12)

Remove the drive shaft, pillow assemblies and tachometer
as follows:

a, Remove bolis (1 & 2) in forward and aft universals.
b. Remove taper pin {3) in forward universal,
¢, Slide univegrgal inhoard at both front and aft sections,
d. Remove the bolts (4) that attach the plliow blocks (12)
and shims {(5) to tep of fuselages,
NOTE: 1. Attach shims [5] with salety wire or tape as
the pillow blocks are shimmed upon original
Installation, and keeping shims together will
tacilitate alignment of shaft upon instal-
lation,

2. Changing main rotor gear box may necessi-
tate reshimming plilow blocks.

Remaove the following tachometer parts: (Ref. Page 15-12)

Cap screws (6).

Cover assembly (7).

. H-On I'|ﬂ-g$ (87’

. Drive putiay (9).

Remeove rotating beacon (10).

NOTE: Lift complete tail rotor drive shaft assembly [11}
frem helicopter, Lay drive shaft on flal surface
and away from personnsl that may step on
shaft,

j. Remove taper pins (16) and remove universals (A and B)

from tail rotor drive shaft.

k. Remove sach of the pillow blocks (12} from the tail rotor
drive shaft (31) and designate each pillow block by
number, starting at the front, This wilt eliminate errors
in reassembly,

I. If necassary to replace bearings, remove snap ring (13)

and rermove bearing (14) from pillow blocks.

e o

Inspection of Tall Rotor Drive Shaft Assembly,

inspect the drive shaft and pillow. block assemblies as
follows:

a. Inspect all parts for obvious wear or damage.
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., Check all threaded parts for condition of threads,

Inspect drive shaft for scratches, Minor scratches are
permissible, Round bottom of scratches and touch up
with lridine.

. Check for dents and ¢racks in drive shaft,

NOTE: None permissible,

. Inspect each of the five bearings (14) for roughness,

indication of overheat and/or lack of lubrication.
Replace and/or lubricate all bearings as necessary priof
o installation with Aaro-shell 14 grease,

Inspect the universal assemblies (A and B) for any
excessive wear.

inspect taper pin holes for elongation or misalignment.

Assembly and Installation of Tail Rotor Drive Shaft and
Pillow Block Assembly.

Assemble the tail rotor drive shaft as follows:

a,

Locate fore and aft universal assemblies (A and B) on
pinlon shafts of main retor transmission and tail rotor
transmission,
Determine length of new undrilled tail rotor drive shafi.
After determining the length of the drive shaft, drill
noles for taper pins for the fore and aft couplings.
CAUTION: When driiling for taper pin, determine
“minimum size of pin to be installed, drill
hole and taper ream. Be carsful not to taper
raam too deep.
Insert rubber bushings (15) inside of bearings (14) prier
to installing pillow housing (12) assembly on shaft (11).
Use lubticate (STP} to facilltate Instaliing pillow
housing assembly {12) on shait {11).
install pillow blocks (12) from front to rear on shaft.
Install taper pins (18) to pinion shafts,
Be sure forward and aft drive couplings are greased
prior 1o reassembly. _
CAUTION: When installing the new taper pins in drive
shaft :assembly both fore and aft, use
_ ANS75-3 washer and Inspect for proper fit.
Instal! the shims (5) under each of the flve piliow blocks
and Install the attached bolts (4) to tail boom mount
pads.
NOTE: Do not tighten these bolis, as you will have lo
adjust for alignment of the tall rotor drive shatt.
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Installation of Mechanical Tachometer.
Install the following units:

a. Driven puliey (9) on shaft {11).
b, "Q" rings {8).
.NOTE: Align drive pulley with driven pulley and secure
four screws,
¢. Cover agsembly (7).
d. Two cap screws (B).

Alignment of Taill Roter Drive Shaft.
Align the tall rotor drive shaft as follows:

a. Alignment of the tall rotor drive shaft I1s accomplished
by determining a flxed peint at the fore and aft center
line of the univarsal joint.

b. $tretch a piano wire (.010") fore and aft and align the
height of the plllow blocks to the outstretched wire,

c. §him as nacessary. Tighten to proper torque. Safety
wire attaching bolts on pillow block (12).

d. After this allgnment has been achieved, turn the shaft
90* and check for alignment lateratly,

Final Inspection of Tall Rotor Drive Assembly.

a. Inspect the forward and aft unlversal attachments (A
and B) for securlty,

b, Check five pillow block bolt attachments for security.

¢c. Check each alemite fitting for security and proper
amount of fubricant in bearing.

Re-installation of Tall Rotor Drive Assembly

a. Re-install tail rotor gear box, ‘

b. slsa-;l;stall tait rotor controls and hook-up (Ref, Page
¢. Re-lnstall tail rotor guard.

d. Re-Installation of tail rotor {Ref. Paga 15-3),

1. Position retor hub assembly {22) on the shaft splines
s0 the axes of the hub is parallel with the pitch link
retainer and slide on.

2. Start .041 wrap of safety wire around the hub (22)
and feed through the teetering stop (3) as the
teetering stop is put In positien,

3. Instali retention bolt (1), washer (2) and torque to 300
in./I1bs, and complete safety with ,040 wire,

4. Rotate the blades so that the blade pitch link Is
opposite the piteh link retalner,



MM-12:12

ENSTROM 280

5. Connect pitch link to pitch change arm utilizing AN
hardware as shown on Page 15-7).

6. When assembling blade pitch arm to pitch change
link, place thin spacer over bolt and Install bolt with
head inboard into rod end pltch arm, Assembie large

- ANT760D416 washer thru spacer on bolt followed by
pitch arm,

7. Install AN7600416 washear, and AN364-416 nul. (See
NOTE on Page 15-2),

8. NOTE: Do not remove the pltch link retainer stud as

it is a pre-drilled unit.

9. Lubricate tail rotor with Aeroshell 14 grease,

10, Check for freedom of operation and full travel.

After ttnal inspection of tall rator drive assembly, run up
gngine, engaging the rotor system, and chack each pillow
block bearing support for over-heat or noisy bearlngs that
would indicate a dry or angular displacement of the bearing
support. i

TAIL ROTOR SYSTEM

TAIL'ROTOR RIGGING
Procedure.

a.
b.

Clamp pedals in line (neutral position),

Insert rigging tool (T-0012A, Ref. Page 15-17}, neutral
pesltion, at position shown on Page 15-16. If rigging
tool ¢can not be inserted cables must be readjusted (35
to 40 |bs.},

NOTE: i special tool is not avallable, neutral measure-
ment is .590.

Remove rigging tool and clamps from pedals,

. Insert rigging tool as In Step b for correct “right pedal”

spacing between fork and adapter plate of tail rotor.
Depress right pedal, if spacing Is incorrect adjust stop

on forward bellerank assembly under left hand floor in

cabin, (Ref, Page 15-7), .
Repeat Step d. For correct “Left Pedal” throw and
correct as.in Step d if necessary.,

. Check pitch change links for proper overall dimension.

Use micrometer or suiltable measuring device to set
langth at 4,124 inchas for fiberglide bearings and 4.050
for heim bearings. (Ref, Page 15-16),

. Cyecle pedals full left and right and check for proper

blade travel, for security and freedom of operation.
Safety wire turnbuckles using 032 satety wire, Recheck
complete system.
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NOTE: No more than three threads to be exposed at
both ands on turnbuckle,

h. Left pedal travel 263" £ 1* and right pedal -5,5* £ 1°,

OVERAL,
MENT prynir 8

RIGGING TOG,
PESITION

PUSH TOTEST
LEVEL VALVE

MABNETIC
DAAIN vALYE pF\'.

w
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GAGE ON
THICKNEES FOR
RIGHMT FEDAL

TAIL ROTOR RIGGING TOOL

TAIL ROTOR SYSTEM
TAIL ROTOR BALANCING - STATIC. {Retf. Page 15-18)

a. Grease blade grips and wipa assembiy free of all foreign
matier.
b. Install balance arbor In tall rotor hub,
¢. Place tadl rotor assembly on balance fixture. Ref,
Picture A. ,
d. Align blades in zero pitch setting,
e. Check chordwise balance, Ref, Pitture B
NOTE: Add or remove weights as necessary to ba!anca
screws located in butt end of blade (1].
excessive walght is required, remove tall rotor
from fixture and shift shims in hub. Re-check
chordwise balance,
Check spanwise balance, Ref, Piglure C.
Add or remove welghts as riecassary to balance screws
located in tip end of blade {2).
Re-check chordwise balance.
[t desired, a check may be made at 45° Intervals to
determine If tail rotor agsembly is properly balanced.
j. Loctite screws In position. (Minimum thread length -5
threads).
NOTE: Tip of blade should not drift more than 1 inch in
5 seconds from a check posltion,

—F o —
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FIGURE C
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INTRODUCTION

This maintenance manual supplemant is issued to sst forth
the recommendations and procedures for maintaining and
servicing the model F-28C heticopter, manufactured by the
Enstrom Hellcopter Corporation, P,Q. Box 277,
Menominee, Michigan, The F-28C supplemant chapters are
to be used in addition to the basic model F-28A and 280
maintenance manual.

TABLE OF CONTENTS

The table of contents at the beginning of the supplement
pragents, in sequence, the principal text headings within
each section and a complete list of (llustrations.

MANUAL CHANGES AND REVISIONS

Subsequent to the publication of the initial issue of the
Enstrom 2B0C Helicopter Maintenance Manual, changes in
aircraft and equipment, in support concepts and in
procedures, as well as information developed by
experience, affect the contents of the Manual. To ensure
that coverage in the Manual continues to reflect such
changes, revised information is released by one of the
following methods:

A, Revision — An alteration of portions of the Manual
accomplished by the replacement, addition and/or
deletion of pages.

CAUTION: Do not discard the present Manual when a
revision Is received. Consult the “A” page to
determine usabllity of old pages to prevent
having a publication with missing pages,

The "A” page that accompanies each revision lists all
pages replaced, added, or deleted. The Manual should
be dlsassembled and all affected pages removed and
destroyed, The replacing and added pages should then
be inserted and checked against the "A"” page listing.

B. Reissue — In cases where large numbers of changes
are Involved, a complete reissue of the Manual is
warranted. Preceding issues of the Manual then
becomes obsolete and should be discarded.

C. Service Information Letters and Directive Bulleting —
Service Information is to be considerad as part of the
Manual,

C.-1 Service Information Letter
To be used to transmlt information, recommen-
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‘dations and general service Instructlons to the
customer,

C.-2 Service Directive Bulletin
To be used to dirast the customar to make
mandatory changes, Improvements or ingpections
to his alrgraft,

GC.-3 Physical incorporation In the Manual of ths service
information will be accomplished at the next
ravision date and listed on the Service Information
Summary page.
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SERVICE INFORMATION SUMMARY
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SECTION 17 — GENERAL INFORMATION

DESCRIPTION

The C-Model helicopter incorporates an increase In
performance which is attained by a turbacharged engine
Installation. The various individual system features are
defined in thls chaptar,

INDUCTION AIRFLOW SYSTEM

The air induction consists of a flitered none-ram air intake
located on the right side of the engine compartment, The
air filter container assembly incorporates a spring-loaded,
automatic alternate air source. The filtered intake air.
passes through the container assembly and into the fuel
injector unit.

POWER PLANT

A Lycoming H10-360-E1AD four-cylinder opposed engine is

used in the 280C hellcopter, This engine incorporates

features making it suitable for turbocharging.

NOTE: It is recommendsd that the appropriate Lycoming
Operator’s Manual be consulted prior to any
adjustment or repair to the engine,

OIL SYSTEM

The Lycoming engine is provided with a wet sump pressure
oll system having a capacity of sight (8) quarts, The total
oil system has a capacity of ten (10) quarts. This includes
all ¢il in the lines, engine, oll cooler, and oil filter, An
engine-driven gear scavenge pump returns the oil from the
turbocharger back to the engine sump. There Is a restrictor
that is suppllied with the engine which restricts the oil
pressure to the turbocharger, The restrictor valve is rated at
27 psi. Another restrictor valve |s located in the il line at
the turbocharger inlet, This is a one way valve which
prevents oll leakage from the turbocharger after shutdown,

A bayonet-type oll quantity gauge with graduated markings
Is part of the oil tank filer cap and |s accessible through
the left-hand side ¢cowling of tha engine. Engine oil cooling
Is accomplished by the use of a reverse-flow oll cooler with
thermostatic valves and bypass provisions. It is located on
the right-hand side of the engine compartment,

Olt System Indicators — Oil Temperature and Praessure
Gauges. Standard type gauges are provided for both the
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engine oil temperature and oll pressure indications. Both
gauges are marked to provide visual engine operating
limitations and are located on the Instrument panel.,

ENGINE CONTROLS

Mixture Control. A vernier mixture control knob is provided
on the instrument console. This vernler control In-
corporates the features of a standard push-pull cable. Full
rich is In the “in" position, Full lean Is In the “out”
position. The vernler feature sallows a screw type of
adjustment to fine tune any preset mixture position.

TURBOCHARGER

The turbo unit has only one moving part, a rotating shatt
with a turbine wheel on one end, a compressor impeller on
the other, all precision balanced and each contained in Iits
own housing. The turbine wheel, driven by exhaust gas
energy, drivas the impeller which compresses Intake air to
& density equivalent of near sea lavel and dsllvers it to the
engine intake. This Increased volume of air aliows the
engine to “breathe” with the same volumetric efficiency
that it does at low levels, The engine can produce the
equivalent power at all altitudes up to 12,000 feet density
altitude.

SECONDARY STATIC SYSTEM

The turbocharged static alr system insures positive
ambient pressures at the engine Injector nozzies for all
operating environments. Two check valves are instalied In
this static system, One check valve Is vented to amblent
pressure on the filtered side of the air induction container.
The other valve is Installed in the static line which Is
connected to the induction tube downstream of the
turbocharger, The ambient &ir valve is open during starting,
idling and engine manifold pressures up to barometric. The
induction valve Is closed at this time. As the manifoid
pressure exceeds barometric, the ambient valve ¢loses and
- the Induction valve opens, Both valves function auto-
matically during this process. The engine-driven fusl pump
is vented to the inlet air induction tube. Thiz vent line
provides the fuel pump with the same atmospheric
pressure at which the turbocharger system is operating.

EXHAUST GAS TEMPERATURE SYSTEM
The exhaust gas temperature, as shown on the panel-
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mounted indicator, is used as an aid for fuel mixture
leaning in crulsing flight. The panel indicator is red lined at
1650°F, The exhaust temperature probe is located on the
exhaust stack just before the inlet to the turbocharger. This
allows_an actual temperature measurement of the exhaust
gases that are delivered into the turbocharger unlt,

PRIMARY AIRFLOW SYSTEM

The primary air system consists of an inlet filter assembily,
a fual injector, a turbocharger, and an induction inlet tube.
The filtered outside air passes into the fuel injector whers
it is metered, The air from the injector is drawn Into the
turbocharger impeller. The Inlet alr is compressed and
dellvered to the engine intake sump.

INDUCTION PRESSURE RELIEF VALVE

The turbocharged engines are equipped with a pop-off
valve to Ilmit manifold pressures to the engine. This valve
normally starts to crack open at 36.5" to 37.0" of M.A.P.
and s fully open at approximataly 40.0" of M,A.P, This will
vary slightly between indlvidual engines, When this valve
opens in the overboost condition, it dumps airflow
overboard. Since the fuel injector or servo meters fuel
partially based on mass atrflow, but cannot recognize that
the pop-off valve is open, the fuel/air mixture will become
increasingly rich with an attendant loss of net horsepowaer.
This is also evidenced by a drop In E,G.T, and an increase
in fuel flow which s responsive to the rate of change of the
pop-off valve opening (i.e. siow throttle movement causing
smal! rates of change of pop-off valve opening will cause
slow rates of change of E.G.T. and fuel flow, stc.). This
normally can be observed at or below 6,000 feet density
altitude.

To recover higher powers, the MA,P, must be reduced
toward normal limits (36.5" M.A.P.) to permit the pop-off
valve to close, resulting in a proper fuel/air mixture for
maximum power output,

FUEL SYSTEM

The system consists of two Interconnected 20 U.S. gallon
fuel tanks which feed simultanecusly 1o the engine. The
tanks are located on the left and right side of the aircraft
over the engine compartment. The tanks have a total fuel
capacity of 40 U.S. gallons, with a total of 2 gallons
unusable fuel, one gallon unusable fuel in each tank.
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Fuel Pressure Indicator. The fuel pressure indicator
provides psl pressure readings of the fuel ag dellvered to
the flow divider. The indicator is marked for normal
operating range from G to 180 pounds per hour and O to 25
psi Index lines In'5 psi increments,

TRANSMISSION SYSTEM

The main transmission unit provides an B.277 reduction
ratio between the engine and the main rotor. The
transmission Incorporates 2 free-whealing unlt in the upper
pulley assembly which Is mounted on the pinion Input
shaft. The free-wheellng unit provides a disconnect from
the engine in the event of a power failure and permits the
main and tall rofors to rotate in order to accomplish safe
autorotatlon landings. Six pints of Mobil HD 80-90 gear oll
are used in the transmission. The main rotor transmission
has a slght gauge which iIs located on the aft right-hand
side and Is vislble through an opening in the baggage
compartment or the right access panel,

Main Rotor Transmisslon Temperature Indicator. A main
rotor transmission gauge Is located on the instrument
panel and Is red lined at 220°F,

Tall Rotor Trangmisslon. The tail rotor transmission,
mounted at the aft end of the tail cone, supports and drives
the tail rotor. The tall rotor transmission 1s equipped with a
self-contained lubricant supply and level gauge at the rear
of the housing and magnetic plug can be removed to
inspect for metal particles. lts capacity is 5 ounces of
5.A.E, 10 wt. non-detergent mator oll.
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PRINCIPAL DIMENSIONS OF THE
ENSTROM 280C .
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MODEL SPECIFICATIONS
Power Plant
Type Lycoming
Dasignation HIQ-360-E1AD
Cylinders 4
Normal Power 205 hp
Normal RPM 2900 RPM
Spacific Fuel Consumption .69 lbs. hp/hr,
Weight 322 Ibs.
oll B qts. or 15 Ibs.
Turbocharger
Type Ralay
Designation ao E-10-2
Parformahca
Refer to Flight Manual.
Operating RPM's
Engine 2750-2900
Tail Rotor 2504 (at 2900 engine RAFM)
Maln Rotor 350 (at 2900 engine RPM)

Maln Rotar Autorotation
Range

Ratios

Lower to Upper Pullay
Main Rotor Gearbox
Tai! Rotor Gearbox
Engine to Main Rotor

Dimensions

Width {overall)
Rotor Diameter
Height (overall)
Length {overall)
Cablin Width at Seat
Tread-Landing Gear

332-385

g — =t -
R A}

28'2"
32
9}
27'8" (280C) 29'4" (F-28C)
?58" (280C) 6&1" (F-28C)
'4"
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Rolor System

Number of Blades 3

Chord - Each g.5"

Disc Area 804 sq. ft.
Maln Rotor RPM 350

Tail Rotor Diameter 4,67
Number of Blades 2

Chord 4.4"

MMATT?
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SECTION 18 — INSPECTIONS
PREFLIGHT INSPECTION

This checklist is designed to be used as a reference guide
while performing the preflight Inspaction. Thoroughly
famllarize yourself. with this Manual before utilizing this
checklist. Prior to starting the complete preflight
inspection, check the following items In the cockpit:
master switch OFF, magneto switch OFF, all other
switches QFF, fuel valve ON

Exterlor — Check the following:
CAUTION: Remove ali covers and locking devices.

1. Left-hand door for security.
2. Windshiald for cracks.
3. Pltot tube for ¢ebstruction,
4. Landing lights for operation and securlty.
5, Induction intake scoap for obstructions,
6. Right-hand shock strut—piston extension should be
%" to 1-%" from red lina; struts clean.
7. Right-hand landing gear for security. (Ground handling
wheels secured.)
8. Right-hand door for security.
9. Drain fuel sump. ‘
10. Right-hand engine compartment.
11. Induction hose ¢clamps on the alr fliter and fuel injector
for security.
12. Alr intake scoop for obstructions,
13. Right-hand fuel tank full — 100/130 octane, cap
sacured, Drain tank sump,
14, Main gearbox oil level,
15. Baggage door locked.
16. Right-hang static port opening unobstructed.
17. Tall cone for general condition,
18, Tall rotor drive ghaft for securlty, Check stabilizer for
securlty.
19. Navigation and strobe lights for operation and
security,
20. Tall rotor plteh links for binding or looseness, Tail

rotor blade for security and leading edge for nicks,
bonding separation and general security. Tall rotor
strike tabs for security and damage.

21. Tall rotor guard for damage and security. Also check
tall rotor gearbox for oil gquantity.

22, Left-hand static port opening unobstructed.

23. Main rotor blades for nicks, bonding separation or



24,
25,
26.
27.

28.
29,
30,
31.
32,

33,
34,
35.
36.
37,

38.
39,
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looseness.

Main roter pitch links for binding or looseness.

Cyelic and coHective walking beams for security.
Blade dampers for proper securlty.

Left-hand fuel tank full—100/130 octane cap secured.
Drain tank sump.

Enging oll—6 quarts minimum, & quarts maximum,
Fuel system for leaks.

Exhaust manlfold for gracks and looseness.

Engine for ol leaks.

Turbocharger exhaust inlet and outlet clamps for
security.

Turbocharger air inlet clamps for security.
Turbocharger oll lines for leaks,

Turbocharger mount bracket for security.

Belt drive system.

Left-hand shock struts—piston extension should be
%" to 1-%" from red line; struts clean.

Left-hand landing gear for security. (Ground handiing
wheel secure.)

Chack operation of all lighting for night flight.

Intatlor — Check the following:

Check and adjust tail rotor padals.
Seat balts fastened,

Doors latchaed,

Collective full down and friction on,
Cluteh disengaged,

Throttle CLOSED.

Mixture IDLE CUT OFF.

Fuel valve ON.

Magneato switch OFF.

Radio switchas CFF.

. Set master switch ON,

. Fuel quantity.

. Fuel pregsure waming light (press to test).
. Trim motors for eperation,

. Gontrels for freedom of operation,

. ARltlmeter setting.
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EXTERIOR INSPECTION
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ENSTROM HELICOPTER INSPECTION SHEET
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SPECIAL INSPECTIONS — POWER PLANT

INSPECTION RECOMMENDATIONS FOLLOWING OVER-
SPEED OF AVCO LYCOMING ENGINES [Ref. Service
Instruction No. 1023C, May 19, 1967.)

The engine Model HIO-360-E1AD overspeed limitation is
3200 RPM, and It is recommended that the following
inspactions be performad,

For engines that have not exceeded the overspeed
[Imitation, no inspection is required.

Engines that have exceeded the overspeed Iimitation
should be removed from the aircraft, disassembled, and
the parts completely inspected, Replace all parts that are
not within maximum service limits as shown in Avco
Lycoming Service Bulletin No. 85P2070. In engines that
employ dynamic counterweights, the bushings must be
replaced in both the counterweights and the crankshait.
Engine must have connecting rod bolts and nuts replaced,

LYCOMING 400 HOUR INSPECTION

In addition to the items listed for dally preflight, 50 hour
and 100 hour ingpections, the following maintenance check
should be made after every 400 hours of operation,

Valve Inspection. Remove rocker box covers and check for
freedom of valve rockers when valves are ¢losed. Look for
gvidence of abnormal wear or broken parts in the area of
the valve tips, valvea keeper, springs and spring seats. If
any indicatipns are found, the cylinder and all of its
components should be removed (including the piston and
connecting rod assembly) and Inspected for further
damage. Replace any parts that do not conform with limlits
shown In the latest revision of Service Builetin No.
§5P2070.

OVERHAUL CYCLES—POWER PLANT

Component Overhaul At
Lycoming Engine 1000 hrs.
(Ref, Lycoming letter 1009M dated 9/6/68)

Rajay Turbocharger 1000 hrs.

LIMITED LIFE AND COMPONENT OVERHAUL LIST

NOTE: Components listed shall be remaved from the
helicopter at the perlods specitied, in accordance
with FAA requirements as they are limited life



MM-18.7
P28C — 280C MAINTENANCE
MANUAL SUPPLEMENTY

ltems, Overhaul of components must be ac.

complished in accordance with the manufacturer's
Instructions.
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BISL2A Ieaia Drive Bell 1.200
695135 ftain Orive Baly 1.200 §.200 1.¢G0 1.200 §.200 1.200 1,200 1,200
LO-218 Miain Orive Bell 1.200 1. 200 {200 1.200 1.Z00 1.200 Y200 F 200 [, 1
MRC2G2527 Bell HWider Pidley Bearimg £00 500 500 (1) G500 G0 £00 GD0 EOO
MACSZ0ISBEZE Swash Plaie Bearing 1.200 1200 | 1200 | 1.200 L2000 § 1200 | %200 ; 1.200 | 1.200
1093L13%38 Swzsh Plate Qearing 1200 | 1206 | 1.200 | :200 1200 : LZ00 | V200 { 1200 | :.200
g9g608X308 felt Stiut Bearing &40 00 400 LI 600 G600 GO0 GO0 45
G1-601-08 rnper R End-

Main Rotar Blade 508 500 500 500 500 S00 s0p 500 500
28-13104 fain Rolar Shall
Aev. J or tarlier iR HfA Kia L HIA HiA
ZB-14i00 Migin Relor Bizde eSO | 95.000
28-14207 Walking Seam 76.500 | 76500 | 16,505 | 7RSO
28-14262-11 Main Rater Spindie 19.000 | 12.000 §79.000 | 19000 | 19.000 |19.000
24-14282 fdain Retar OQrag Link 0000 | 20,000
28-13100 Tail Rgtlor Ddade 200
28-15110 Tai foles Blaile 180
FR-15120 Tail Acotor Elate on i s Kia Hid Kia N7A

L-H inst, 25- 163004 125.0G0 £35.000 1135.000 |125.000 )

R4 inst. 23-16J00 4506 | 4.500
2%-15202-12 1.R. Spindle Nzeiow Chard 3050 dESO 3IS0 | AW HiA LEE Wrs L HAA
28-10i1% Umivers ! Housing 20560 | 20560 | 12700 | Y7300 | 17500 { 17.0GG
26- 150007 Tadl Roiod clade 3000 [ 206D | 300 | Ja0e | 300 309
Z2E-150014 LA, Spiadte %Wide Chord 1.200 i 200 1.200 ! A\ EDD 1.2% 1.5

TRESTRECTER CATEGEA Y Q=ier 10 Flight Ma-uil ia5 sortilied Yimaizligns

)

RI& - Kot am anzanved inttaibiiiae
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SECTION 19 — WEIGHT AND BALANCE

INFORMATION

All helicopters are designed for certain limit loads and
balance conditions. Changes In equipment which affect the
empty weight center of gravity must be recorded in the
aircraft and engine log book. It is the responsibility of the
helicopter pilot {o ensure that the helicopter is loaded
properly. The empty weight, empty weight C.G. and usetyl
loads are noted on the weight-balance sheet included in
this Manual for this particular helicopter,

The longitudinal and lateral ¢.g. range for the Model F-28C
vary with gross weight. Satisfactory aircraft handling
gualities have been established throughout the c.g.
envelopes shown on pages FM.6-6 through FM-6-10 of
this supplement. Although the envelopes présented cover a
wide range of typical loading conditions, pilots must
calculate any unusual loading conditions to insure that the
aircraft ¢.g9. remains in the approved envelope, A sample
caleulation is shown on page FM-8-5 for reference.

The lateral ¢.g. limit is defined In terms of lateral moment
in that the calculation of lateral ¢.q. is not part of the
primary aircraft weight and balance records. Lateral
moment is the algebraic summation of the left and right
hand loads times their respective lateral moment arms. A
sample calculation s shown on page FM-6-5 f{or
refarange. The alrgraft centerline |z used as the datum
reterence. Left lateral moment arms considered negative:
right lateral moment arms are ¢onsidered positive,

WEIGHT AND BALANCE

The removal or addition of fuel or equipment results in
changes to the center of gravity and weight of the aircraft,
and the permissible useful load Is affected accordingly.
The eftects of these changes must be investigated in all
cases 10 eliminate possible adverse effectis on the aircraft's
flight characteristics. The horizontal reference weight point
is located 20 inches forward of the center in rear skid
attachment,
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Maximum Gross Weight 2200 Ibs.
Estimated Empty Walght (no accessories,

fuel or oll) 1495 Ibs,
Usetul Load 705 ibs,
Approved Forward C.G, Limit 2200 Ibs, station 92.0
Approvad Aft C.G, Limit 2200 Ibs, station 94.7
Approved Aft C.G. Limit 2000 Ibs. station 98.0
Approved Lateral Offset Moment at 2200 Ibs. -1700 Ibs.

+ 3700 in, Ibs,

The total latera!l offset moment envelope is shown on Page
FM-8-6,
Centerline of alrcraft is "Q" lateral moment arm,

TOOLS AND EQUIPMENTY

Tape Measure Commercial
Secale {two) 1000 |bs. capacity
Scale — tall (ong) 100 Ibs, capacity
Level — bubble~type Commercial
Work stand As required

DETAILED PROCEDURE FOR WEIGHING F-28C SERIES
HELICOPTER

a. Theroughly ¢lean helicopter,

b. Helicopter will be weighed inside a closed buidling to
prevent errors in scale readings due to wind, Helicopter
will be placed In a level flight attitude,

¢. Check for proper Installation of all accessory items.
Check to determine if the scales that are being used
have been calibrated recently, and check to see that the
scales will zero out before welghing hellcopter.

d. The helicopter will be weighed without fuel, but the
weight and balance record wil reflect corrections to
indicate the amount of unusable fuel 2 U.8, gallons.
The helicopter may be weighad with full oil or without

oll, but the weight and balance report should be
corrected accordingly,
. Tare will be noted when hellgopter is removed from the
scales,
NOTE: Check oll level of main transmission and tail rotor
transmission. Check to see that the main rotor
blades are In uniform position, 120° apart,

f. Close and secure both doors, left and right hand sides,
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g. Hoist or jack helicopter clear of ground,

h. Position two main scales bengath the skids.

i. Position a pipe nipple in the center of left and right
hand scales at 20 inches forward of center bolt In rear
skid attachment. {(Detail Ne. 1).

i. Helght of tail to be adjusted for level,

k. Level fore and aft to be taken at lower pylon tube, left
side, 50 identified. (Detail Ng. 2),

I. Lateral level taken at lower forward Fylon tube.

m. Small scale will be located under tail rotor at the center
line of the tail rotor output shaft, shown above,

n. Using jack, ralse or lower tail as required to level the
alrcratt along the longitudinal axis, paying attention to
the level on the longitudinal and lateral pylon tubes,

0. Read and record weight from each of three scales,

p. Calculate weight and center of gravity on attached form,
with weight data. Empty welght will be “dry weight."
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g. All items added or subtracted will be listed on the

attached form with weight, arm, and moment. ‘

CAUTION: Welght and measurement readings are critical.
Double check results.

r. Remaove helicopter from scales,

CAUTION: Do not remove curbing, Jack, nipples, blocks,
etc., from scaleg, These items constitute tare
weight,

5. Read and record tare weight from each of the three
scales. An official weight and balance report Is prepared
in connection with each helicopter presented for air-
worthiness certitication at the Enstrom Corporation, Al
these reports are marked "actual weight."

t. This weight and balance report, and equipment list will
be prepared and supplied with each helicopter.

u. Use Form No. F-165 Baslc Welght and Balance Report
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to give you a continuous history of weight changes
throughout the life of your helicopter,

LOADING INFORMATION

NOTE: NIl is the responsibility of the helicopter pilot to
tnsure that the helicopter is loaded properly, The
empty weight, empty weight c.g. and useful load
are noted on the weight and balance sheet included
in this manual for this helicopter.

C.G,

Range: Variable with Gross Weight 92.0 to 98.0
Maximum Gross Weight 2200 Ibs.

TYPICAL LOADING — 280C
Rearward C.G. Weight Arm Moment
Empty Welght (including 1495.0 101.4 181583.0

undrainable engine oil,
gearbox oil and unusable

fuel)

Engine Oil 15.0 100.5 1507.5

Fuel, 40 Gal. 240.0 96.0 23040.0

Pilot 140.0 64.0 8960.0
1890.0 97.9 185100

Forward C.G.

Empty Welght (including 1495.0 101.4 151593.0
undralnable engina oil,
gearbox oil and unusable

fuah) .

Englne Oil 15.0 100.5 1507.5
Fuel, 30.0 Gal. 180.0 96.0 17280.0
Filot & Passengers 510.0 64.0 32640.0

2200.0 92.2 203020.5

Later&l Offset Momant

Pilot (left seat) 190 -13.5 -2565
Coplfot {right seat) 130 +13.5 +1755
{Centerling of aircraft - 810 in. b,

is "O" moment arm,)
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APPROVED CENTER OF GRAVITY ENVELOPES

Gross Weight - Lbs.

LAoss wEKGHT - LES

LATERAL AND LONGITUDINAL

! i
: 1
! |
| |
I APPROVED AREA |
|
800
1 | {
| I
| |
1 i
16%0 a2 a4 86 Ba 160
Longltudinal .G, — Inches Aft of Datum

LATERAL DFFRET MOMENT EHVELGPE

NOTE APPLICABLE 10 MODELE P 700 & 2800

yd

e

L~

%

5000 AT -39 ¥, ] 1000 [ 1000 200 o FE] g
LEFT *- LaTEAAL SFFSEY WOHENT -} RIGHT
un Ll
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MM-19-7

TYPICAL CONFIGURATION

Baslc Alrcraft No Baggage
Empty Wt, — 1495 Ibs.

2400
23004
195 (bs, Fusl
€00 ib, Cabln Lonads,
! MAX, APPROVED WEIGHT
2800 [rr——
et Pligt And Cne
200 3 Passangars __,__-—~——l \{% J Pazasngar

1900

1600¢

1) Bilgd
L

1700

MOTE: Assumad 170 Lb. Pilot & Passengara

1500

B& 88 0 a2 94 3 8

C.G8, = In. alt of Dalum

100
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TYPICAL CONFIGURATION

Basic Alrcraft with 60 Ibs. Baggage
Empty Weight — 1495 Ibs,

MM-19-8

2400

00 1ba. Canin Lo re—

2300

2200

21'001—

X

REyRrQer

—a]

1) Pilgl

~ 50 Ibs. Baggage

1700

NOTE Assumes 170 Pussangury|

C.G, = 1 al of Daturm

100



2400

2300

2200

2100

1800

1700

1600
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TYPICAL CONFIGURATION

Basic Alrcratt + Typical Accessories + No Baggage
Empty Weight — 1540 Lbs,

MM-19-9

600

Lbs. Cabin Load'--..___-_

=0 Lb. Fusi
o
€y, MAX, APPROVED WEIGHT

Pilot Plus Two ]

Passengars

Pitot Plys One 4"

Passanger

\Dne Pilat

NOTE: Assumed 170 Lb, Filot & Passengers

1500

86 &8

30

a2 54

96

G.G. + in, ait of Datum

58

100
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TYPICAL CONFIGURATION

Basle Alrcraft + Typlcal Accessories + 60 Lbs. Baggage
Empty Weight — 1540 Ibs,

400
2300
800 Lb. Cabin Lnldh._____
e,
" MAX. ARFROVED WEIGHT
2 L
200 Fiot Plus Two F %; 1
Pazsangers &
2100
$0 Lb, Fuab”
2000 X )
Pllgt A /
1900 &t And One Passanges \
180 H “:hc:lne Filot
1700
NOTE; A
1500 B! Assumed 170 Lk, Pilol & Passangers
1300
B4 ] 1] o2 H 96 L) 100

C.G3, = in, #ft of Dayum



ENSTROM F-28C EQUIPMENT LIZT )

Sanal Ne,
FAA Approved Regisiretion No. Dule

cg:ck %a‘l{o‘m“ ltam T wI. 1 Arm

INSTRUMENTS — REQUIRED

|
Altimelar [ve]a i
Aapond o] 36 0
Tachomaler pora | ose !
Manitgld — Fual Prassure F I T -}
Insirument Clusier '20 | B/

ON Temperature I i
Chl Prpnper

Gt Box hanpaniehere
Cyhndar Temperature
Fuol Duanitity

Brrrmeler :
Compasa I 2 A [
CAT Gauge on | 53
Ball Bank Indlcator®

k 05 | 3
E.0.T. Gaugt' oopoNAL EQUIPMENT ,

§ | Hignt lighting squipmant (Ineludes 2 beacons, 4 tunning ' |
Hghis, Inlernatly 10 Inglryrient cluster, and poal panel ; i

lighisl,
1 Mag ilght {Req'd ter night Hight) S| 80
b 8 cay clock 51
i Haur meler .15 BB
Soundproaling 4.0 40
Datroster = F2BA, F28C .0 | 28
Swrabe lighla — F2A
Flpat build up 1% 100
i Caenter radic sonacle (FI8A, F28C) 25 | M
' Carga Mook 1 7
l Extra nwadd 31 2.0 | 80
[ Calbin heater & defrosier comblination 280, 280C - T
‘Snow shok insiallation ‘8.0 £100.9
Cabin healer [F2BA, F2BC) ¢4 | 360
Baggage sompartmant t0.0 1350
. Frotation gear fwilh nardwarg
: Cwal cantrois 12.0 | 50
) | Flaor carpet, int. tnm & heagliner 650 | 685.0
; Fad. 12V, twin speaker —Biran 13l
. Liller hit=aingle S0 0001
i ¥ing KT 78 iransponder 4.0 ¢ 340,
Shoutder harness wiresl — single 82
Shouidar Rarness wiresl = double az

2

3

4

4

[

?

B

]

10

11

12

13

14

15

16

17

18

1%

0

2

22

3

24 | Firs) aid kit

25 | Ashirays & ligher

26 | Fire axlinguishet

27 | External power osnil (APLY)
28 | Narco com 11 AH w/intafcem
29 | Marto nav 11

30 | Narco ADF = 140

M { Maeo DME 190

42 | Marea ATSDA lranaponde

a3 | King KREE ADF

34 | Gyro harizon madel R.G, Allen = 29
35 | RGA-15A-2 directional gyro

38 | King XKX1758 NAV/COM

37 | ADF 140 l00p & Senge AN1&ANS
38 | Preaidential dors (door pockets)
39 | Instantangoua verlical speed indicalor
40 | Aim 200 diractional gyre

41 | AntenAa {(var)

42 | Harga DGOAD

43 | Dual landing llght

dd | King KR 88 wlindlealar

45 | Chmdwlck 1ank

46 | Ground mandling whaal(a)

47 | King K1-228.01 indicater

48 | Nareo HAV 14

df | Narco ELT

OGO O O u
(=
L
(=4

1284

1894.0

R N N L

Lars =g S * c

I R N Y - L
-
i
o

m 3
104 7
0
6] a0
13%

*Slandard eguipment not required by FAA,






BASIC WEIGHT AND BALANCE RECORD

Modet Ne. _____________ Serial Na, RAeg, No.
— o

Comtinuous  history of changes in structure or equipment affecting
weight and balance

Running besic total

Weight removed —

Yeight added +

W:ight] Arm IMam_ W:ightl.ﬁrm Ih'lnm. w;ight! C.G. ilulom. !

liem
o

Desoripbon: of articke or modilication
ACTUAL DELIVERED WEIGHT AND BALANCE DATA

Form Ne. F.16%






AIRCRAFT ACTUAL WEIGHT REPORT
Model ______________ Serial Mo, Reg. No,
Standard equipment not installed Optional & surplus equipment in
at weigh-in aircralt at weigh-in
Moment X Moment X
Itern No. | Wt | Arm oo in /s, e Ne. | Wt | Arm lpon s /ies,
Towl Total
Weighlng witnessed by Date

Farm No, K167






WEIGHT AND BALANCE REPORT

LULTY

GO HUB

Py "
LN} ]
e
® »;
-
See L _'\@ﬁ_
1
" e u;lan = w0
FwD AF1
WEIGHING W HIRG.
S1ATHON 1A Y
W, Wy A

Maodal Sarial No, Registration No.

FWD. c¢fg Himit 92.0" AFT. ¢lg liemit 98.0"
Waigh point | Scale—=Ips, | Tare Met wt, Arm Morment x 1000
Luaft gear (W)

Right gear Wg)
Teil Wl
Total

WT (320.0) + {WL + WR) (93,448

Date

Wr = WL"' We

YWaighed by

Form MNa, F.166






AIRCRAFT WEIGHT AND C. G, CALCULATION

Rog. No,

Modal Beriat No,

Wiight
Ihs.

Arrm ] Marment
in. 1000 1a Nt

Waight {as weighed)

Lass: optional & surplus waight

Flus: missing $td. equipment

Computed
Total = waight empty — xtd. alrcraft

Actusl

Plus: engine oil

Plus: optional equipment & kiu

Totsl basic walght

Foarm No, F.188
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SECTION 20

POWER PLANT

DESCRIPTION

A Lycomfng' turbocharged HIO-380-E1AD four cylinder,
direct drive, horizontally opposed, air cooled engine is
used in the C-Model helicopter,

In referring to the location of the various engine
components, the parts are described in their relationship to
the engine as installed in the alrframe. Thus, the power
take-off end I3 considered the front and the accessory drive
end the rear, The sump section is considered the bottom
and the opposite side of the engine where the shroud tubes
are located the top. Reference to the left and right side is
made with the observer facing the rear of the engine, The
cylinders are numbered from front to rear, odd numbers on
the right, even numbers on the left. The direction of
rotation of the crankshaft, viewed from the rear, Is
clockwise. The direction of rotation for accessory drives is
determined with the observer facing the drive pad.

The engine is mounted in the cenier airframe by four
dynafocal mounts with the accessory section or rear of the
englne facing forward in the helicopter. Access to the
gnging by two large hinged side panels and a removable
access panel through the cabin fire wall are provided.

Cylinders. The HIQ-360 cylinders are of conventional air
cooled construction with the two major parts, head and
barrel, screwed and shrunk together, The heads are made
from an aluminum alloy casting with a fully machined
combustion chamber. Rocker shaft bearing supports are
cast integral with the head along with housings to form the
rocker boxes for both valve rockers, The cylinder barrels,
which are machined from chrome nicke! molybdenum steel
forgings, have deep integral cooling fins and the inside of
the barrals are ground and honed to a specified finish.

Valve operating mechanism. A conventional type camshaft
is located above and parallel to the crankshaft. The
camshaft actuates hydraulic tappets which operate the
valvas through push rods and valve rockers. The valve
rockers are supported on full floating steel shafts. The
valve springs bear against hardened steel seats and are
retained on the valve stems by means of split keys.
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Crankcase. The crankcase assembly consists of two
reinforced aluminum alloy castings, fastened together by
means of studs, bolts and nuts, The mating surfaces of the
two castings are joined without the use of a gasket, and
the main bearing bores are machined for use of precision
type main bearing Inserts.

Crankshaft. The crankshaft is made from a chrome nickel
molybdenum steel forging. All bearing journal surfaces are
nitriced,

Connecting rods. The connecting rods are made in the
form of “H"” sections from alloy steel forgings. They have
replaceable bearing Inserts in the crankshaft ends and
bronze bushings In the plston ends, The bearing caps on
the crankshaft ends are retained by two bolts and nuts
through each cap.,

POWERPLANT INSTALLATION AND UNIT LOCATION
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Engine HTing ey * ‘
et e

L Flywhae!

i g Goslu

| %
Aligrnglar Slane

POWERPLANT INSTALLATION AND UNIT LOCATION

Frobe pa =y P

ENGINE COMPARTMENT — LEFT SIOE
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Pistons. The pistons are machined from an aluminum
alloy. The piston pin is of a full flpating type with a plug
located In each end, Depending on cylinder assembly,
pistons may have three or four rings and may employ half
wedge or full wedge rings. Positive Intarnal piston cooling
Is provided In this engine by four oil nozzles, one for each
piston mounted in the crankcase,

Accessory Housing. The accessory housing is made from
an aluminum casting and is fastened to the crankcase and
the top rear of the lower engine sump, It provides a
housing and drives required for the engine oil pump,
magneto mounting and drive, boost pump mounting and
drive, and engine oil filter mounting.

Qil Sump. The Lycoming englne employs a wet sump
lubricatlon system. R has a capacity of 8 quarts. A
bayonet-type ell quantity gauge with graduated markings is
part of the oll tank filler cap and Is accessible through the
teft-hand side cowling of the engine. Engine oll cooling is
accomplished by an oll cooler with thermostatic valves and
bypass provisions. It is located on the right-hand side of
the engine compartment,

Gauges. Standard type gauges are provided {or both the
englne oil temperature and ol pressure Indications. Both
gauges are marked to provide visual engine operating
limitations and are located on the Instrument panel,

Engine Cooling. Engine cooling is provided by a large axial
flow fan mounted on the output drive. The air is directed
over the cylinders through a ceoling shroud and Is then
exhausted into the atmosphers.

Induction System. The induction system in this turbo-
charged installation utllizes a standard RSA fuel injector
mounted ahead of the Rajay blower. The fuael Injection
system schedules fuel flow in proportion to airflow directly
into tha intake ports through a series of four nozzles. The
placement of the fuel injector ahead of the blower utitizes
the butterfly valve to throttle the blower. This system is
relatively surge-free and lends itself to a fully automatic
system, An automatic control valve is installed in the
system between the blower and Intake sump, This valve
timits tha MAP to critical altitude to prevent over-boost and
possible engine damage.

Turbocharger. The Rajay blower is a self-contained unit
that is pressure lubricated from the engine oil system and
uses a scavenge returh system.
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Exhaust System. The exhaust system used in this
installation utllizes no waste gates or mechanical controls.
This is a tuned system with a fixed exhaust pressure
bypass, lhus simplifying the cost and maintainability of
the overall installation.

Operation. Pilot operation of the Enstrom turbocharged
system is the same as a normally aspirated system except
the pilot must not exceed 36.5" of manifold pressure and
must monitor ths total inlet temperature to the turbine by a
proper mixture cantrol schedule.

SPECIFICATIONS
HI0-360-E1AD

FAA Type Certificate 1E10
. Rated Horsepower 205
Rated Speed, RPM 23800
Bore, Inches 5125
Storke, Inches 4,375
Displacement, Cubic inches 361
Compression Ratio 8.0:1
Firing Order 1-3-2-4
Spark Occurs, Degrees BTC 20°
Valve Rocker Clearance
(hydraullc tappets collapsed) 028-.080
Propelier Drive Rotation
(viewad from rear) Clockwise

POWERPLANT OPERATIONS

NORMAL ENGINE STARTING PROCEDURES

Seat belts fastened and doors latched,

Fuel valve pushed in to turn on.

Collective full down and Iocked with the friction knob,
Heater as desired (in for QFF).

Cyclic stick cannon plugs secure,

Rotor clutch disengaged.

CAUTION: Although starting the helicopter with the
rotor clutch engaged will not damage the
rotor system, it will severaly overload the
starter motor.

7. Check compass full of fluid, no bubbles, and it has a
correction carg.
8. Altimeter set to field elevation.
9. Radio(s) off,
1Q, All switches off,

Dbty =



1,
12.
. Mixture full rich.
14.
15,

16,
17.

18.
19,

20.
21,
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Master switch and alternator on (alternator OFF if
using an APU start), Ignition switch.on.
Throttie cracked open — cracked open is 1/16",

Cold Engine Start — Fuel boost pump on until the fuel
pressure gauge shows a rise, then boost pump off.
Mixture idle cut off; throttle closed, mags on both;
deprass starter, when engine fires mixture full rich.
Fuel boost on {pump must be on at all times in flight).
Check engine ol prassure is Off the zero ling within 30
seconds,

Check amp meter gauge indicates a ¢harge.

If APU start disconnect APU cable. Then alternator

switch on check for a charge indication on the amp

meter.

Idle engine at 1450 to 1500 rpm.

When oil pressure Is 25 psi or above clutch may be

engaged,

*Caution: On rare occasion the engine may backfire
through the induction system during a start
procedure, The backflre will not cause
damage to the induction system but it could
cause the Induction hose between the air
fliter and the fuel injection servo unit to be
disconnected due to the backfire. It is
recommended that should a backfire occur
during engine starting, a visual inspection
be accomplished by the pilot or mechanic to
assure that the hose is securely In place
before takeoff.

ENGINE STARTING PROCEDURES, HOT
CONDITION

Follow normal start procedures, If no start proceed as
follows:

-—

DwWONGN AL

Master switch ON.

Magneto switch OFF.

Throttle cracked.

Mixture control FULL RICH,

Turn on fuel boost pump 5 to 6 seconds.
Turn boost pump off.

Mixture control FULL LEAN.

Throttle — FULL OPEN.

Engage starter 5 to 6 seconds to clear engine,
Close throttle and crack slightly.



1,
12

13,
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Magneto switch BOTH, Ignition switch ON,

Engage starter until engine fires and advance mixture

stowly,

Fuel boost ON, (Fump must be on at all times in

flight).

NOTE: It is Important to fellow this procedure on hot
starts 5o that the proloenged fuel flow in the
lines will eliminate the vapor locks and cool
the lines for a proper start,

ROTOR ENGAGEMENT

P L2 R —

Check collective pitch full down. Friction ON,

Tail rotor pedal neutral position.

Center cyclic stick with trim switch,

Check aircraft vicinity clear of personnel and
equipment,

Check engine idle set at 1450 to 1500 rpm, then leave
throttle fixed in this position; don't add more throttle
during engagemaent,

Slowly and smoothly engage clutch handle at 1450 to
1500 rpm, allowing the engine rpm to bleed no lower
than 1200 rpm. When the rotor rpm reaches 100 rpm,
fully engage ciutch. If required, slowly advance throttle
to 1800 R.P.M. 50 engine runs smoaothly,

ENGINE WARMUP AND GROUND CHECK

1.
2,

Advance throttia to 1800 rpm and wait for cylinder head
temperature to reach low green or 200° F.

After reaching 200° F., cylinder head temperature,
slowly advance throttle to 2300 rpm until oil temper-
ature reads low green or 120° F,

Increase engine RPM to 2800 rpm and check for rpm
drop on right and left magnetos. A 100-rpm drop is
permissible on either magneto as long as there is no
engine roughness when operating on either right or left
magneto.

. Gently close throttle to split tachometer needles to

check proper operation of gver-running clutch,

. Check following before take-off;

a. Check all Instruments for proper indication,

b. Seat belis and doors latched,

c. Fuel ON.

d. Fuel boost ON, (Pump must be on at all times in
flight.)

e, Mixture FULL RICH.

f

. Fuel pressure warning — green indigation,
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g. Adjust collective and throttle friction.

NOTE: Keep hand on collective and malintain down
position when friction lock is disengaged.

ENGINE COOQLING AND SHUT DOWN PRQCEDURE

—t s el etk ak ol
PRORNEOOEN DOELN

Collective pitch full down and friction on.
Throttle full off.
Fuel boost pump off.

Clutch disengaged, engine at full idle only.

Cyclic trim centered.

Idie engine at 1800 rpm for 2 minutes or untll cylinder
head temperature cools to 300° F, '
Radiog off,

Lights off,

Throttle full idle.

Mixture idle cut off,

- When engine stops turning magnetos off,

. All switches off,

. Master switch off,

. Fuse! valve closed (out).

. Set collective one-half way up in its travel to unload

16.

Lamiflex bearings.
Tie down main rotor and tail rotor if wind speed is
expacted {o go over 30 mph.

OPERATING LIMITATIONS
POWERPLANT LIMITATIONS:

Engine: Lycoming Model HIO-360-E1AD
with Rajay 301 E-10-2 Turbo-
charger

Fusl: 100/130 minimum grade

Oll Viscosity: 50 heur breakin perlod

{MIL-L-60828B)

Abave B80°F, SAE 50
30-90°F, SAE 40
o-70"F. SAE 30
Below 10°F, SAE 20
After breakln
MIL-L-22851 Ashless
Digpersant SAE Grades
Above 80*F., SAE 50
30-80°F. SAE 40
0-70°F, SAE 30
Below 10°F, SAE 20

Horsepowaer: 205 HP each 2900 RPM, 36.5 in.

MP.
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Operaling Engine RPM;
Engine Idling RPM:

Manifold Pressure:

E.G.T,
Qll Temperature:
Qi} Pressure:

Transmisslon Oil
Temperature:
Cylinder Head
Temperature:
Fuel Mixture:

2900 maximum
2750 minimum
150¢ minimum

gaged)

MM-2i-3

(elutch  disen-

38.5in Hg S.L. to 13,500 ft. D.A.
1650°F, Maximum

245° Maximum

60-90 PSI, normal operation
25 PS, idling minimum
100 P8I, starting-warmup

220*F. maximum

475"F. maximum

Engine may be leaned at 29"
M.P. or below to 1600°F, on rich
side of peak, Naver exceed 1650
F. E.G.T. Mixtura must be full

rich

landing and -takeoff

regardless of powaer for proper

engine cooling.

ROTOR == FLIGHT LIMITATIONS [POWER OFF]

Maxlmum:
Minimum:

385 RPM.
332 RPM

INSTRUMENT MARKINGS:

Rotor
Tachometer

Engine
Tachometer

Airspeed
Indicator

Manifold Press,
Qll Temperature

Qil Pressure

EGT Cylinder

Red Line
Red Line
Green Arc
Red Line
Red Line
Green Arc

Red Line

Red Line
Red Line
Green Arc
Yellow Arc
Red L.ine
Green Arc
Yellow Arc
Red Line

Red Line

385 RPM

332 RPM
332-385 RPM
2750 RPM

2000 RPM
2750-2900 RPM
117 MPH (280C)
112 MPH {F-28C)
36.5 In. Hyg.
245°F,
120°-245°F.
B0°-120°F.

100 PSi

60-100 PSi
25-60 PSi

25 PSI

1650°F,
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Cylinder Head  Red Line 475°F.
Temperatures Gresn Arc 200°-475°F,
Transmission Red Line 220°F.
Ol Temperature Green Arc 0°-220°F,

FUEL INJECTION SYSTEM

Description. All RSA type fuel Injection systems are bazed
on the principle of measuring engine alr consumption by
use of a venturi tube and using the alrflow forces to control
fuel flow to the engine. Fuel distribution to the individual
cylinders is obtained by the use of a fuel flow divider and
air bleed nozzles,

it is suggested that all adjustments and overhau! to the
R3A-5 Fuel Infectlon System be parformed with the use of
the Operation and Service Manual, Form 15-338C,
published by the Bendix Corporation.

Fiaid Adjustments.
|dte Speed and Mixture Adjustment.

a. Check magnetos in accordance with instructions
furnished in the alrcraft operational manual. If the
“mag-drop” Is not more than 100 RPM Max., proceed
with idle adjustment,

b. Close the throttle to idle (approximately 1400-1500
RPM). If the RPM changes appreciably after making idie
mixture adjustment during the succeeding steps,
readjust the idle speed to the desired RPM,

¢. When the idling speed has been stabilized, move the
cockplt mixture control lever with a smooth, steady
pull, into the IDLE CUT-OFF position and observe the
tachometer for any change during the leaning out
process., Caution must be exercised to return the
mixture control to the FULL-RICH position before the
RPM can drop to a point where the engine cuts out. An
Increase in RPM whlle leaning out Indicates the Idle
mixture Is on the rich side of best power. An immediate
decrease in RFM (if not preceded by a momentary
increase) indicates that the idle mixture Is on the lean
side of best power,

d. The desired idle setting I8 a compromise between one
that is rich enough to provide a satisfactory acceleration
under all conditlons and lean enough to prevent spark
plug foullng or rough operation, A rise of 25-50 RPM
will usually satisfy both of these conditions.

e. If Step B indicates that the idle adJustment Is too rich or
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too lean, turn the idle mixture adjustment ong or two
nolches In the direction required for correction, and
check this new position by repeating Slep 8. Make
additional adjustments as necessary,

Each time an adjystment is changed, clear the gngine
By running it up to approximataly 2000 RPH belore
making mixture check,

The actual idle mixture adjustment is made by ihe
lengthening (richening) or shortening (ieaning) of the
linkage belween the throttte lever and idle valve lever,
The center screw assembly has right hand threads on
both ends but one end has a No, 10-24 thread and Lhe
other end has a No. 10-32 thread. For easy reference,
consicar only the coarse thread end. When it is lusned
Jut of its block, the linkage becomes tonger and a richer
mixture is provided, When Itis turned into Its block, the
linkage is shorlened and s leaner mixture is provided.
A major adjustment is available for use when the center
screw botloms out on either of the blocks. If the idie
adjustmenl Is almost satisfactory, measure the djstance
between tha two blocks, Disconnact the spring from the
mosl accessible linkage pin and remove the pia. Turn
the block and adjustment screw until the adjusting
wheel is centered and the distance between blocks is as
previously measured. There is now addilional adjust-
meni range and the reference point is relained,

Make the final idle speed adjustment 1o oblain the
desired Idling RPM with closad throtile,

If the setting does not remain stable, check the idle
linkage; any looseness in this Hnkage will cause erratic
idling. in all cases, allowance should be made for the
alfect of weather conditions upon igling adjusiment.
Idle speed and mixture adjusiments made accerding lo
this method should require very little further atiention
excepl for exlreme variations in temperalure and
altitude.
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INJECTOR, EXTERNAL VIEW

Since the air differential pressure is a function of the
airflow, and the fuel differential pressure Is a lurclion of
the tuel ftlow, the correct fuel-lo-air ratio is always
maintained with this sysiem, regardless of the quantity af
air being consumed by the engine,

Consideration has been made for the low air forces
experienced in the idle range by the incorporation of the
constan! head idle spring. This spring provides a conslant
fuel differential pressure that will allow adequate fuel
supply for the idle range. As the alr forces ingrease, the
spring compresses until the spring retainer toucnes the air
diaphragm and acts as a $0lid member.
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Thrattle
Control

RSA INJECTOR EXTERNAL VIEW

AUTOMATIC MIXTURE CONTROL UNIT {USED ONLY ON
RSA]

This unit provides a variable orifice between impact
pressure and venturi throat pressure. It |5 responsive 10
both changes In air temperature and pressure (density) and
will keep the differential air pregsure between the two air
chambers constant for any alrflow, regardless ot changes
In the air inlet density.

The automatic mixture control consglsts of a contoured
needle that is moved in or out of an oriflce by a bellows
assembly, The sealed bellows contains hselium gas to
sense density varlations and also a small quantity of inert
oil to help damp vibration. Under high density conditions,
the bellows is contracted and positions the needle in the
orifice so that the flow of impact pressure into venturi
throat pressure is at a minlmum. As density decreases,
due to either a decrease in pressure or an increase in
temperature, the bellows elongates and repositions the
needle In the orifice so there is a greater flow of impact
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pressure to venturl pressure which decreases the air
matering forces to maintain a constant fuel-air ratio,

The automatic mixture control unit is enclosed by an
aluminum housing which has a blast tube for cooling. In
order to insure proper functioning of the AMC unlt, the
blast tube must be installed since it is vary temperature
sensitive,

AUTOMATIC MIXTURE CONTROL MAINTENANGE

Dirt on the AMC needle Wil cause rich operation. This
build-up on the needle can become so severs that the
needle will stick, with resultant loss of altitude
compensation, ‘

Clean the AMC unit without disturblng the calibration by
observing the following instructions.

A. Carefully remove the AMC unit, If gasket is damaged a
new gasket, Bendix P/N 2523555, must be used for
raplacement.

B. Remove the 9/168-24 plug and immaerse the unit in clean
naphtha, Invert the unit to fill with fluld, Exercise the
AMC needle with a hardwood or plastlc rod to facllitate
¢leaning, Shake the unit vigorously while allowing flutd
to draln, Repeat several times to wash out all traces of
contaminants.

C. Drain the unit; allow naphtha to &vaporate thoroughly.
Do not dry with air pressure,

D. Replace 9/16-24 plug and relnstall unlt on infector.
Torque to 55-60 inch pounds,

NOTE: The Bendix model RSASAB1 fusl injector which
Is supplied with the HIO-360-E1AD Lycoming
engine Is internally adjusted specifically for the
Enstrom  turbocharged Installation. The
standard [off the shelf] RESS5AB1 Bendix
injector 1s NOT an Interchangable item. All
replacement Injectors must he acquired from

the factory or factory designated malntenance
facility.

FUEL INJECTION SYSTEM TROUBLESHOOTING
CHART :

PROBABLE CAUSE REQUIRED ACTION
Hard Starting:

Technlque. Refer to aircraft manufacturer's
recommended starting progedure.
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Flooded.

Insufficient prima.
(Usually accompa-
nied by a
backfire.)

Rough Idle:

Mixture too rich or
too lean,

Plugged nozzle(s).
{Usually acgcompa-
nied by high
take-off fuel flow
readings.

Slight air leak into
induction system
through manifold
drain check valve,
(Usually able to
adjust initial

idle but rough in
1000-1500 RPM
range.)

Slight air leak into
induction system
through loose
intake pipas or
damaged "O"
rings. {Usually
able to adjust
initial idle but
rough in 1000-1500
RPM range.)
Large alr leak Into
Induction system,
Several cases of
1/8" pipe plugs
dropping out.

Clear engine by cranking with
throttle open and mixture control In
1CO.

Increase amount of priming.

Confirm with mixture control. A too
rich mixture will be corrected and
roughness decreased durtng lean-out
while a too lean mixture will be
aggravated and roughness increased,
Adjust idle to give a 25-50 RPM rise
at 1400-1500 RPM.

Clean nozzles,

Confirm by temporarily plugging
drain line. Replace check valves as
necessary.

Repair as necessary.

Repalr as necessary
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Internai leak in Replace Injector.
injector. (Usually

unable to lean-out

- idle range.)

Fuel vaporizing in See service notes under Idling (A).

fuel lines or
distributor,
(Encountered only
under high amblent
temperature
sonditions or
following prolonged
" operation at low
idla RPM's.)

Low Take-Qff Fuel Flow
Stratner plugged. Remove stralner and clean In

a

suitable solvent. Acetone or MEK is

recommended.
Injector out of Replace injector,
ad)ustment, _
Faulty gauge, Replace as necessary.

Poor Cut-Off:

Improper rigging of  Adjust.
aircraft linkage to
mixture control.

Mlixture control Eliminate cause of scaring (usually

valve scored or burr or dirt) and -lap mixture control
not seating valve and plug on surface plate.
properly, * '

Vapor in lines, Refer to following service notes,

Rough Engine [Turbocharged] and Poor Cut-Off:

Air bleed hole(s) Clean or replace nozzles,
clogged.

Ertoneous Fual Flow

Faulty gage. Replace as necessary.

AMC blast tube Repair as necessary,
disconnected.
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INJECTION SYSTEM SERVICE NOTES

General. Several phages of ground operation are adversely
affected by fuel vaporization in the lines. Fuel vaporization
is experlenced under extrame condlilons of ambient and/or
nacelle temperatures, Starting, idle operating, and enging
shutdown procedures must all be modifled to obtain
optimum results under these conditions.

Starting. In cold weather, the engine compartment
(nacetle) temperature drops off rapidly following engine
shutdown and the nozzle lines remain nearly full of fuel.
Cold weather starting procedures are therefore simple with
highty predictable results., However, In extremely hot
weather, nacelle temperatures increase rapidly following
engine shutdown, and fuel in the lines vaporizes and
escapes out into the manifold. Hot weather starting
procedures therefore depend considerably on how $00n the
next start s attempted. WIthin the first 20-30 minutes, the
manifold is nicely primed and the empty nozzie lines will
fill before the engine dies, After a 20-30 minute walt, the
vaporized fuel in the manifold will have nearly disappeared
and some slight "priming” could be required to refill the
nozzle lines and keep the engine running after first firing.

Idling. During ground operation every precaution should be
taken to keep nacelle temperatures from Ingreasing to the
extant that fuel will vaporize in the lines, The following
suggestions are almed at minimizing this problem;

A, Keep nacalle temperatures as low as possible by:

1. Avolding excessive ground operation.

2. Keaping cooling airflow up by kesping engine RFM's
as high as practical.

3. Upon restarting of a hot engine, operating engine at
1,200-1,500 RPM for several minutes to reduce the
residual haat in the engine compartment,

B. Keep fuel temperatures as low as possible. Higher
RPM's with the accompanying higher lina pressure and
flow wliil help to dissipate some of the heat within the
lines.

C. Make an idle speed and mixture adjustment that is a
compromise between the engine's requirement during
the cool of the morning and the heat of the day.

1. Adjust Idle speed stop to provide RPM as high as
practical.

2. Adjust mixture in the cool of the morning to provide
a 50 RPM rise when the mixture control is pulled
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slowly into cut-off,

3. The higher than normal temperature encounterad
during the heat of the day results in the engine
preferring a considerably leaner idle mixture. How-
ever, with fuel Injectlon, this richer setting at the
heat of the day will help disslipate vapor that still
may ocour.

Shutdown [Cut-Off]. The idling procedure practiced just
prior to engine shutdown has conslderable bearing on the
“cleanness” or smoothness with which the engine stops. if
the idling procedures suggested above are not followad
and fuel is vaporizing and emptying the lines, the angine
will continue to Idle very rough for seveal seconds. This is
despite & 100% cut-off of fuel supply by the mixture
control,

POWERPLANT
IGNITION SYSTEM

General, The D-2000 Serfes Magnetos are designed to
provide ignition for four, six, and eight cylinder aircraft
engines. The magnetos generate and distribute high
tenston current through high tension leads to the spark
plugs. Each magneto systern consists of a dual magneto
unit, harness assembly, and Ignition switch, To obtain the
retard spark necessary for starting, the D-2000 magnetos
empioy an impulse coupling.

D-2000 Magneto and Assoclated Components

1. Dual magneto
2. Harness assembly
3. Combination Ignition and starter switch
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IGNITION SYSTEM TROUBLESHOOTING CHART

PROBABLE CAUSE

‘ - 'ard Starting:
Magneto not
"putting out"
~lectrically.

Magneto improperly
. timed to engine.

Advance contact
asgembly out of
adjustment {internal
timing off).

Retard points open-
ing too late.

wumpulse coupling
inoperative,

gine roughness.

REQUIRED ACTION

Tutn engine in proper direction to
bring No. 1 ecylinder on the com~
pression stroke. Remove the input
connectlon from the starter to
prevent engine turning and, while
holding No. 1 plug lead 3/16 inch
fron ground, rotate crankshaft until
the impulse coupling snaps. Plug
lead should throw a 3/16 Inch spark.
If spark is weak ot missing, try

a new spark plug wire or magneto.

Check magneto to engine timing per
current Bendix D-2000 series
operational instructions.

Check magneto to engine timing per
current Bendix D-2000 series
operational instructions.

Check timing of retard points.

Remove cover and check impulse
coupling action.

Try new spark plugs. Check plug
leads for continuity and break-
down. Check distributor block
for molsture and carbon tracking.
Check contact springs in distrib-
utor block. Check magneto to
contact assemblies for burning

or dirt (main and retard).

Check distributer timing.
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Magneto .check Check magneto-to-engine timing,
out-of-limits. Inspect contact assemblies for
proper opening.

Check plugs and leads.

IGNITION
TIMING CHECK

RUNNING POINTS

NOTE: Magneto switch OFF, masier switch OFF.
Remove seat cushions and fiberglass seat cover,
Remove engine access panefs on cabin aft flrewall.
Open engine comparimeant panels,

Remove {ower plug from each cyilnder,

Open lower seam of wrap-around cowl.

Rotate crankshaft to bring No. 1 piston on compression

stroke.

. Check timing mark located on starter ring gear support
assembly through timing heles In cooling fan with Index
mark on starter housing. {Ref. Page No. MM-20-22).

h, Set timing at 20° B.T.D.C.

NOTE: Remove timing plug from either magneto and
check to see If red Index mark Is In window.

i. Attach magneto timing indicator to each “P" lead,

j. Rotate crackshaft In direction of rotation and check the
point opening of both magnetos (20° B.T.D.C.) to
engineg and both magentoes to each other for proper
synchronization, Impulse coupling must snap before the
tirning can be checked at 20* B.T.D.C.

IMPULSE COUPLING ACTION

With the ignition switch off observe breaker cam end of
rotor while manually cranking engine through a firing
sequence. Rotor should alternately stop and then {with an
audible snap) be rotated rapidly through a retard firing
position (T.D.C. position}.

TURBOCHARGER

DESCRIPTION

The turbo unit has only one moving pan, a rotating shaft
with a {urbine whee! on one end, & cormnpressor impeller on
the other, all preeision balanced and each contalned in its
own housing. The turbine wheel, driven by exhaust gas
energy, drives the Impeller which compresses intake air to
a density equivalent of near sea level and dellvers It to the

~2O00cOm

Lim]
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engine intaka. This increased volume of alr allows the
enpine to “"breathe” with the same volumetric efficiency
that it does at low levels, The engine can produce the
equivalent power at all altitudés up to 12,000 feet dénsity
altituds.

Wwhen turbocharged, you engine's entire intake system is
prassurized. The fuel/alr mixture is literally forced into the
gylinder the Iinstant the intake valve starts to open —
completaly filing the entire chamber prior to the start of
the compression stroke. This assures a full charge of the
fuel/air mixture resulting In more power during each
combustion stroke, It also assures a more evenly balanced
air/fuel/power cycle between cylinders,

Turbocharger

e e, s ekl At O i

Automatic Control Valve EGT Probe
Throttte Control Cable

ENGINE COMPARTMENT — LEFT SIDE
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Ll Fliter

Fuel Filter . Automatio Gontrol Valve

ENGINE INSTALLATION (FRONT VIEW)
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TURBOCHARGER
REMOVAL.,
a. Remove seat cugshion and fiberglass seat deck,
b. Remove firewall access panels from cabin firewall,
¢. Qpen left-side enging panel,
d. Remove clamp from exhaust outlet. Remgve exhaust

outlet, shims and by-pass tube,

e, Remove turbo heat shield attachmants. Remave heat-
shield.

f. Remove exhaust inlet clamp and slide adapter collar
down on the exhaust tube. Remove gasket.

g. Remove induction tube clamps and slide rubber tube
down on the induction inlet tube.

h. Remove inlet and outlet oll line connections,

NOTE: Leave the lower elbow and flexible line attached
to the turbocharger.

i, Remove 4 bolts from the turbo intet adapter at the
injector, Leave inlet adapter mounted on the turbo-
charger,

j. Remove 2 bolts which attach the turbocharger 1o the
turbo mount brackets. Identify washer shims for proper
ra-asgembly.

kK, $lide turbocharger up and off the mount brackets.
Remaove it from the ship. Remove gasket from injector,

I. Remove safety wire and six screws from the inlet
adapter. |dentify position for reassembly. Remove the
gasket and inlet adapter.

INSPECTION

1. Rotating unit rubbing housing.

2. Distorted housing.

3. Dirt accumulation on impeller,

4, Carbon bulld-up on turbine.

5. Foreign objsct damage.

REPAIR OR REPLACEMENT

The limits for repairing or replacement are defined In the
turbocharged troubleshooting sectlon, The overhaul life is
1000 hours,

INSTALLATION
a. Install a new gasket betwean the turbo inlet and the

turbocharger. Secure the turbo inlet adapter with 6
scraws and safety wire it to the turbocharger. Position
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per idantifying marks.

b. install the lower outlet oll elbow, gasket and flexible
outlet line to the turbocharger on the bench. Torgue and
safety. Install inlet oil elbow.

¢. Install the inlet sleeve on the induction tube.

d. Install the turbocharger an the mount brackets. Install
the washers (shims) at the proper locations on the
turbo mounts. Install (2) bolts (do not torque).

a. Install turbocharger head shleld. Safety wire 5 places.

f. Install a new gasket between the Injector and the turbo
inlet bracket, install four bolts (do not torque).

9. Connect exhaust collar and steel gasket to. the
turbocharger exhaust inlet. Rotate the collar for correct
alignment, Install exhaust inlet clamp and safety, The
¢lamp torque Is 70 to 80 In, Ibs.

NOTE: If required, loasen turbo mount brackets on the
engine for proper turbocharger alignment,

h. Install the clamps on the flaxible sleeve between the
induction inlet tube and the turbocharger compressor,
Torque and safely.

NOTE: The turbocharger center divider ¢lamp may be
released {o rotate the compressor section for
adjustment. Do not break the seal,

f. Install metal shim and exhaust outlet. Rotate exhaust
outlet for propaer alignment of the bypass tube, Torque
exhaust outlet clamp to 70 to 80 In, Ibs,

j. Torque the two main turbocharger mount boits.

NOTE: If required, torque and resafety the lower engine
mount bolts,

k, Torque infector outlet mount bolts. If required, torque

turbo center divider clamps and safety.

Connect oil inlet and outlet lines,

m.Inspect all argas prior to closure of the engine
compartment and flight check.

NOTE: Qil inlet elbow Is to retorqued one complete turn
while turbo Is hot atler the first engine run up.

POWERPLANT TROUBLESHOOTING

Experience has proven that the best method of trouble-
shooting s to decide on the various causes of a given
trouble and then to eliminate causes one by one, beginning
with the most probable, The following charts list some of
the more common troubles, which may be encountsred in
malntaining engines and turbochargers: their probable
causes and remedles,
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Rt e e

ENGINE TIMING LOCATION

1. TROUBLESHOOTING — ENGINE AND

TURBOCHARGER
TROUBLE CAUSE REMEDY
Failure of  Lack of fuel  Check fuel system for leaks,
Engine to Fill fuel tank, Clean dirty
Start lines, strainers or fuel valves,

Overpriming  Leave ignition “Off” and
mixture control in “ldle-Cut-
Oft", open throttle and "un-
load” engine by c¢ranking for
a few seconds. Turn ignition
switch on and proceed to
start in a normal manner.

Defective Clean and adjust or replace

spark plugs spark plugs.

Defective Check with electric tester,

ignition wire and replace any dafactive
wires,

Defective Replace with charged battery.

battery.

improper Clean points. Check internal

operation of timing of magnetos,
magneto breaker

Lack of Disconnect fuel line and



Fallure of
Engine to
Idle Properly

Low Powar
and Uneven
Running
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sufficient
fuel flow
Water in fue!
Iinjector
Internal
fallure

Incorract Idie
mixture

Leak in the
induction
system
Incorrect idle

Uneaven
cylinder
comprassion
Faulty
ignition
system
Insufficient
fuel pressure
Mixture too
rich indicated
sluggish
engine
operation, red
exhaust flame
at night.
Extreme cases
indicated by
black smoke
from exhaust,
Mixture too
lean;
indicated by
ovarheating
or backfiring
Leaks In

Induction
gystem

check fuel flow,

Drain fus! injector and fusl
lines.

Check oll screens for metal
particles. If found, complete
overhaul of the engine may
be Indicated.

Adjust mixture,

Tighten aH connections In the
induction system, Replace
any parts that are defective.
Adjust throttle stop to obtain
correct idle.

Check condition of piston
rings and valve seats.

Check entire ignition system,

Adjust fuel pressura.

Readjustment of fuel injector
by authorized personnel is
indicated.

Check fuel lines for dirt or
other restrictions. Readjust-
ment of fuel Injector or
carburetor by authorized
personnel is Indicated.

Tighten all connections, Re-
place defective parts.



TROUBLE

Failure of
Engine to
Davalop
Full Power

Rough
Engine

Low Oll
Pressure
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ignition  wire

Leak in the
inductlon
system

Throttle lever
out of
adjustment
Impropar fuel
flow
Restriction in
air scoop
improper fual

Faulty
ignition

Cracked
engine mount
Defective
mounting
bushings
Unaven
compression
Insufficient
oil

Air lock or
dirt In retief
villve

Leak in
suction line
of pressure
line

MANUAL SUPPLEMENT
CAUSE REMEDY
Defective Clean and gap or replace
apark plugs spark plugs.
Improper Flll tank with fuel of recom-
.. fuel meanded grade,
Magneto Clean polnts. Check internal
breaker points timing of magnetos.
not working
proparly
Defectiive Check wire with eleciric

tester. Replace defective
wirg,

Tighten all connections and
replace defactive parts.

AdJust throttle lever.

Check strainer, gage and flow
at the fuel inlet,

Examine air. scoop and re-
move restrictions.

Drain and reflll tank with re-
commended fuel,

Tighten all  connectlons.
Chack system with tester.
Check tgnition timing.
Replace or repair mount,

Install new mounting bush-
ings.,

Check comprassion.

Fill to proper level with re.
commended oll.

Remove and clean  oil
prassura,

Check gasket between ac-
cessory housing and crank-
case.



High Ol
Temperature

Excessive
Qil Con-
sumption

Excesslve
Nolise or
Vibration
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High oit See “High Ol Temperature"
temperature  in “Trouble” column,
Defective Replace,

pressure gage
Stoppage In
oil pump
intake
passage
Insufficlent
air cooling
Ingufficient
oll supply
Low grade of
oll

Clogged oll
lines or
stralnery
Excessive
blow-by
Failing or
falled bearing

Defectlive
temperature
gage

Low grade
of el

Falling or
falled
bearings
Worn piston
rings
Incorrect
Ingtallation of
piston rings
FaHure of
rings to seat
(new nitrided
cylinders)

Improper
bearing
lubrication

Chack line for obstruction.
Clean suction stralner.

Check air Inlet and outlet for
deformation or obstruction,
Flll to proper level with
specified oll.

Replace with oll conforming
to specifications.

Remove and clean il
strainers.

Usually caused by worn or
stuck rings.

Examine sump for metal
particlas. |t found, overhaul
of engine is indicated.

Raplace gage.

Fil tank with oil conforming
to specifications.

Check sump for metal
particles.

Ingtall new rings.

install new rings.

Use mineral base oil. Climb
to cruise altitude at full
power and operate at 75%
cruise power sstting until
oll consumption stabllizes.

Supply required oil pressure.
Clean or replace oil lineg;
glean oll stralner. If trouble



Englne will
not Deliver
Rated
Power

Engine will
not Dellver
Rated
Power
(Cont.)
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Leak in
intake or ex-

- haust

manifold
Dirty impeller
biades
Clogged
manlfold
system

Forelgn
material
lodged In
COMPressor
Impeller or
turbine

Excossive dirt
build-up in
COMpPressor
Leak In
englne intake
or exhaust
Rotating
assembly
hearing
selzure

Ol prassure
foo low

Turbocharger
impelier
binding frozen
or fouling
housing

Piston seal in
actuator
leaking.
(Usually ac-
companled by
oil leakage at
drain line)

persists, overhaul turbo-
charger,

Tighten loose connections or
replace manlfold gaskets as
necessary,

Disassemble and clean.

Clear all ducting,

Disassembla and clean,

Thoroughly ¢lean compressor
assembly. Service air cleaner
and check for leakage,
Tightan loose connections or
replace manifold gaskets as
necessary.

Replace turbocharger.

Tighten fittings, Replace
lines or hoseas, Ingrease oll
pressure to desired pressure,

Check bearings. Replace
turbocharger,

Remove and replace actuator
or disassemble and replace
packing.



Engine
surges
Smokes

Loss of,
reduction
of, or
fluctuation
of manlifold
pressure
when turbo-
charging

Loss or
reduction of
fuel
pressure
when

turbo-
charging
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Air in oll Blead system,

lines

Clogged Check breather for re-
breather strictions to air flow,
Malfunction- Repair or replace gauge.
ing manifold NOQTE: If the engine changes
pressure In power lavel or the airspeed
gauge due to changes, then actual change
faulty in MAP has occurred due to
gauge or one of the reasons listed

possible oll in
MAP relerence
lina or gauge.
Turbocharger
inlet duct
blocked,
Turbo-
compressor
discharge
duct ruptured
or
disconnected.
Severe rypture
on exhaust
stacks.
Turbocharger
rotor jJammed.
Ruptured
manifold
gauge line or
fitting.

Alr inlet
chack valve
not fully

or blocked
partly opan
Qut of fuel.

below:
Chack ducting and remove
obatruction..

Connect or replace ducting.

Replace defective part,

Replace turbocharger.

Repair leak,

Ingpact, rapair or raplace as
needed.

Refuel.,



Engine rung
hot when
turbo-
charging or
naturally
aspirated.
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Partizl fuel
vapor logk at
high altitude
due to hot

_fuel and high

power
settings.
Malfunction-
ing fuel
pressure
regulating
valve or fuel
pump,
Ruptured fuel
line or leak-
ing ftg. or
pump shaft
seal,
Ruptured
boost
pressure
refarence line
to fuel
pressure
regulating
valve,

May be due to
extreme hot
weather,.

Cracked or
loose cylinder
cooling air
baffles,

During climb

Over-boost or
RPM to high
Fuel mixture
too lean
during very
hot weather
Mis-timed

Reduce power,

Reduce power.

Shut off fuel shut-off valve,
full rich mixture until fusl
fwd of firewal! is consumed
by engine. Secure engine.

Continue operation until next
tanding if engine ts smooth,
otherwise, return engine to
naturally aspirated power.
Ground check fuel system.

Reduce power,

Repalr or replace as required.

Reduce power or ingrease
indicated Air Speed.
Reduce MAP or RPM.

Enrichen mixture.

Check ignitien timing, adjust



Per-
formance

iz reduced
frorm narmal

Fuel

con-
sumption s
higher than
narmal
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ignitlon,
elther retarded
or pre-ignition.
Detonation
due to

low octane
fuel or itam
" above
Faulty
cylinder head
temperature
gauge
Defactive oll
cooling
gystem
Combination
of above
Collapsed
hose or
twisted fusl
line

May be due to
hot weather

Out of tune
englne

Mixture set
too rich

Leak in fuel
system
Prolonged
high power at
full rich
mixture

Hot weather

a3 necessary.

Fuel mixture set too lean or
fuel octane too low. Check
mixture and fuel grade.

Replace instrument.

Inspect and repair as
required.

Systemnatically elminiate by
above steps.

Replace damaged hose or
fuel line,

Turbo alreraft speed will be
reduced according to the rise
in temperature above
standard day. This is because
turbochargers, like turbines,
are heat sensitlve as to per-
formance,

Repair englne as required.

Improper leaning.

Locate and repair leak.

Reduce power and lean for
economy,

Hot weather will naturally
increase fuel consumption
depending on power, leaning



Qil leaking
in engine
area

Nolsy
turbo-
charger
rotating
assembly
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Falled turbo-
charger bear-
ings and com-
pressor seal

Damaged
bearings

Rotating unit
rubbing
housing,
distorted
housings, dirt
accumulation
on Impailer,

carbon bujld.
up on turbine
ar foreign
object damage

and temperature of the air.
This Iz due to less dense air
for the same MAP, Also It
has been found from tests
that slightly richer mixture
should be used for extremely
warm weather to maintain a
lower head temperature, This
will ingure good engine life,
Replace turbacharger.

NOTE: The turbocharger seal
will have to be in very poor
condition 10 permit oil {0
pass the comprassor impeller
seal,

Replace unit.

Replace unlt.

NOTE: allowable shafi radial
play is .17 to .028 inch due
to semi-floating bearings.
Allowable shaft axial play is
.004 to .009 inch,

INSPECTION OF FUEL SERVO SCREEN

100 HOUR INSPECTION

1. Disconnect throttle and mixture control at servo unit,

2, Remove fuel pressure line to servo,

3. Remove (4) servo mounting nuts and position servo in
order to remove fuel screen.

NOTE: Crack nut on screen before disconnecting servo

TS

anit from engine.

. After inspecting screen for residue, reinstall in serve.
Place servo on engine and aitach four nuts., Hook up

throttle and mixture controls.
6. Run engine and chack for leaks and proper operation,
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POWERPLANT

FUEL DISTRIBUTOR VALVE

Removal. To remove the fuel distributor valve located on
top of the Lycoming engine, the following must be
ramoved:

a. Remove the left and right baffles that are secured by
nine fasteners on each side,

b. Remove the baffle (center) by removing 17 screws,

¢. This will allow access to the distributor valve for
removal and/or installation.

d. After installation of unit, run engine and check for leaks
to each cylinder before installation baffles.

POWERPLANT
OIL SYSTEM

Description, Engine oil flows to the turbocharger from the
engine through an elbow restricter. On this same line, a
valve is located just before the oil inlet to the turbocharger,
This check valve prevents an oll bulld up In the
turbocharger after the engine shuts down. An angine driven
scavenge pump Is utilized to return the turbocharger oil
back to the engine sump. The scavenge pump Is stamped
“in" or "out" and the correct rotation is marked on it. Part
Number RJ1045-2 identifys this pump.

A reverse flow oll cooler is used to cool the oll for the
entire system. Cooling air Is directed from the fan through
the cooler core and exhausted Into the atmosphere.
Regulation of oil flow through the cooler is accomplished
by a temperature and pressure-sensitive valve located in
the engine accessory case,

The cockpit oll pressure gauge line runs from under the
instrument console back to the engine accessory case.

OIL SYSTEM DIAGRAM

marmanar
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Removal of Oll Cooler. The oll cocler Is mounted on the
right hand side of the englne compartment,

a,

b.
c.

Open right side cowl.

NOTE: Pay pariicular attention to magneto off position.
Drain oil'out of the lower inlet il ling fitting.
Disconnect the inlet and outlet line to the radlator,

paying particular attention that they arg plugged to keep
residue oil from draining on the floor,

. Place container beneath the radiator when discon-

negting lines to collect any drain oil from cooler and

lines,

Remove 4 AN3 bolts holding the oll cooler boot to the

inboard side of the oll cooler.

Remove 4 AN3 bolts holding the oll cooler air exit duct

to the outboard side of the oil cooler. This will allow the

radiator to ba removed easlly.

NOTE: Upon removal of cooler, visually inspect rubber
flex boot for rips. Replace the boot assembly if
necessary.

inspection of Oil Cooler.
a. Inspect oil cooler for:

b.

Integrity of finish.

Bent, brokan or dirty core fins.

Micked, burred, or deformed plumbing fittings.
Deformed screw holes.

., Loose boot attachment to radiater Inlet,

nspact oil cooler air duct for:
. Cleanliness.

2. Cracks, checking, tears, dents,
3. Integrity of mounting flanges,

oh by

¢. Inspect oil inlet and return line for:

1. Cleanliness and freadom from obstructions.
2 Cracks, chacking, swelling, and kinks.
3. Integrity of wire shield.
4 Plumbing fitting for nicks, burrs, and deformity.

Leakage Check of Oil Cooler.
a, Parform a hydrostatic test on the radlatnr Onerate test

set in accordance with manufacturer's instructions, or
take radiator to certified radiator shop and have it
pressure tested for leakage,

. Install pressure cap on one oil ¢ooler fitting.
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OIL COOLER {Con't]

¢. Connect test set to remaining oll cooler fitting.
d. Regulate test sot pressure to 150 P3I,
e. Check for leakage.
NOTE: Leakage is Indlcated by escaping fluid and a
drop in regulator pressure.

f. Locate and mark source of leak if any,

NOTE: Use standard procedure to repair leaks. If
required repairs are inaccessible or extenslve,
replace oil cooler with a new unit, After repairs
are completed, repeat Steps a through e.

g. Remove oll cooler from test set.

Installation of OIl Cooler. OQll ¢ooler assembly and
components installation may be accomplished as required
without having to remove any addItional equipment.

a. Secure radiator to the oil ¢ooler boot and lower mount
with four AN3 holts.

b. Secure oll cooler inlet and return lines,

¢, Secure air Inlet duct to oil cooler and lowsr mount with
four AN3 bolis.

d. Thoroughly inspect the oll cooler assembly installation,
torque on fittings, routing of lines, and ducting.

e. Parform preflight inspection; service engine as required.

f, Perform operational check of engine prior to flight,

g. Inspect assembly, after the engine has been run up to
operating temperature, for oll leaks,
NOTE: Qil circulates through the entire system only

when the englne is at operating temperature.

h. Secure right side cowl,

POWERPLANT

'ENGINE EXHAUST SYSTEM

Description. The exhaust system utilized on the engine
consists of an interconnected manifald with a single outlet
into the turbocharger. There is a sleeve joint on the
copilots side of the heatar muff which separates the two
manifolds. The heater muff is located on the exhaust ¢ross
over manifeld under the center of the engine just forward
of the fan shroud,

Removal of Exhaust System.

a, Open right and left hand side cowling.
b. Remove ducting from the heater muff.



MM-E0-37
F-28C - 280C MAINTENANCE
MANUAL SUPPLEMENT

¢. Remove exhaust inlet turbocharger ¢clamp and slide the
coltar down on the exhaust tube. Remove gasket.

d. Remove c¢lamp from turbocharger outiet. Remove
exhaust outlet, shims, and by-pass tube,

e. Disconnect four bolts from the exhaust couplings on
number one and number four ¢ylinders,

f. Disconnect two nuts on each exhaust flange on number
two and number three cylinders.

g. Break loose the sleeve Joint at the heater muff. This will
allow the exhaust system to be removed in two pieces.

Inspection of Exhaust System,

a. Upon removal of the complete exhaust system, check
the flange mounting of sach exhaust stack for cracks,
distortion of the flange and proper gaskets.

NOTE: At the 100-hour inspection it will be necessary
to remove the muffler cover to inspect for any
ctacks Internally which could cause <arbon
monoxide enteting the cabin,

Installation of Exhaust System,

a, Assemble the muffler cuff,

b, Install the co-pilots side manifold split section. Install
new gaskets and hardware. Do not torque,

c. Insert the heater muff slesve over the left-side manifold.
install new gaskets and hardware. Do nol torque.

d, Slide the exhaust inlet collar and new fibergasket up to
the turbocharger. Rotate collar for proper alignment,
Install turbocharger Inlet clamp.

a. Install turbocharger by-pass tube, metal shim(s) and
by-pass tube, Install turbocharger outlet clamp.

f. Inspect turbocharger and engine flange attachments for
proper alignment. Torque all attachments. Safety wire
turbocharger clamps.

g. Install ducting from the heater muff,

h. Run engine and ¢check for leaks.

TURBOCHARGER STATIC PRESSURE SYSTEM

Description. In order to attain posltive pressure at the
injector nozzle for engine starting, Idle, and all operating
environments, a static system with a serles of check valves
i& reguired,

One static pressure check valve is vented to ambient
prassure on the filtered side of the air inlet container.
During starting, idling, and manifold pressures up to
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ambient, this check valve is open, The ambient check vaive
closes automatically when turbocharger compressor inlet
pressure exceeds the existing amblent pressure. At this
time the Induction check valve opens, This check valve is
in the static line which Is connected to the pressurized side
of the air induction tube. Both static pressure lines are
interconnected and run to a divider which is located on the
topside of the engine. From this divider, the static
pressure lines run to each gylinder port Injector providing
positive system pressure in all operating environments.

TURBOCHARGER STATIC PRESSURE SYSTEM
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Static pressure (system pressure) to the engine fuel pump
is attained by connecting the fuel pump vent line to the
induction inlet tube, This allows the pump to retain its sea
level efficiency at all operating altitdues up to 12,000 ft.

INSPECTION OF TURBOCHARGER STATIC PRESSURE
SYSTEM

1. At each 100 hour Inspection all statlc pressure lines are
to be chacked for;

Internal cleanliness...disconnect and blow out lines.
Chafing of lines.

Security of attachments,

Waoarn spots.

Proper operatlon of check valves,

Plumbling fittings for nicks, burrs, and deformity.

~oaoop
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Engline
Rough Idie

Engine
Low
Amblent
Pressure
w/{Power
Normally
Aspirated

Engine
Running
Lsan
Normally
Aspirated

Engineg Runs
Rough
Above
Ambient
Engine
Quits While
In Higher
Ambient
Range
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TROUBLESHOOTING TURBOCHARGER STATIC
PRESSURE SYSTEM

CAUSE
Dirt in nozzle

Ambieant
check valve
stlcking
Dirt in air
flow divider

Fauity gauge

Dirty abmient
Check valve
or dirty lines
Fauity
Ambient
Chack valve

Fauity or dirty
induction
check valve

Faulty
induction
check valve

REMEDY
Clean lines and fittings.

Clean valve.

Dlsconnect lines and blow
out air flow divider,

Replace gauge.

Clean or replace valve.
Clean dirty lines.

Replace or clean
Ambient check valve.

Replace or clean induction
chack valve,

Replace induction check
valve,

PRIMARY AIR FLOW SYSTEM

Description, Intake air is drawn in through the non-ram air
scoop which I8 sealed to the outer shell of air-filter
container, The intake air passes through the air filter on it's
way to the injector. At the Injector the air volume Is
metered in proper proportion to the fuel mixture which the
engine requires. The matered alr is drawn into the impeller
section of the turbocharger where it Is compressed. This
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compressed alr Is then forced into the intake manifolds
where it Is dellvered to the varlous cylinders, It is then
forced out the exhaust ports. Exhaust air passes through
the exhaust manifolds back to the turbocharger exhaust
inlet, The englne exhaust then drives the turbocharger
exhaust turbine wheel which 15 on a fixed shaft with the
compressor impeller on the opposite end. It is then
pumped overboard through the exhaust outiet, Just before
the turbocharger exhaust Inlet a mandrel type of exhaust
bypass is welded onto the exhaust manlfoid. A pre-
determined exhaust bypass oriflce size and bypass tube is
an Intregal part of this system. It |s of falisafe design In
that if a bypass tube fails the orifice is fixed onio the
exhaust manifold.

PRIMARY AIR FLOW SCHEMATIC
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INTAKE PRESSURE RELIEF [POP-OFF] VALVE
Operation.

The relief valve senses deck pressure directly against the
valve face which [s held in a closed position by action of
the spring and aneroid bellows, The valve face will remain
seated under all conditions of normal manifold pressures.,

The valve is set to crack open at a pressure slightly above
the normal allowable deck pressure, The valve is calibrated
to {imit the deck pressure to a preset value above the
normal allowable pressure. In the event that overboost
does occur, the engine is protected against damage, but it
is the responsibility of the pllot to correct the throttle



MM-20.41

F-28C — 2B0C MAINTENANCE
MANUAL SUPPLEMENT

position to reduce manifold pressure to normal operating
limits. The valve will automatically reseat when deck and
manifold pressures are reduced to the normal limit.

POWERPLANT

FUEL SYSTEM

Description. The fuel system consists of the fuel tanks, laft
and right, fuel booster pump, valves and strainer, plumbing
lines, engine driven fuel pump, and induction system, Fuel
is gravity-fed from the tanks through the auxilliary fuel
pump, valves, filter, and plumbing lines to the inlet side of
the engine driven fuel pump. This fuel pump functions
whenever the engine Is operating and delivers a constant
flow of fuel under a regulated pressure to the servo-
control. The servo-control system operates by measuring
the alr flow through the throttle body of the servo-valve
regulator control, and uses this measurament to operate a
servo-valve within the control. The accurately regulated
fuel pressure established by the servo-valve is used to
control the distributior valve assemblage, which then
schedules a fuel flow in proportion to airflow, Components
of the fuel system are located throughout the helicopter.
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These items may be removed indlvidually or In groups as
required to perform necessary malntenance. Maintenance
which may be performed consists of removal, cleaning,
trouble shooting, adjustment, inspection and/or parts
replacament, and Installation,
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EXTERNAL FUEL BOOSTER PUMP

The fuel boost pump Is factory set to 40 P.S.I. pressure. A
pressurg switch monitors the system fuel pressure and
activates the panel lights, The gréen light will come on
when the system pressure exceeds 32 to 37 P.8.1. The red
light will come on when the system prassure is less than
22 to 30 psl.

NOTE: See section five for installation and removal.

ENGINE DRIVEN FUEL PUMP
Removal of Engine Driven Fuel Pump

WARNING: Make certain fuel control is in the QOFF
position.

a. Remove seat cushions and firewall access panels.
b. Remove inlet fusl, outlst fuel, fuel drain, and fuel vent
lines.
¢, Remove safety wire on 4 bolts. Remove hardware
securing fuel pump to engine accessory case mounting
pad. Remova fiber gasket.
CAUTION: Withdraw pump straight away from the
engina. Qil lubrication case will remain In
position with oil lines intack.

INSPECTION OF ENGINE DRIVEN FUEL PUMP

Perform an inspection and operational chaeck on the engine
driven fuel pump In accordance with manufacturer's
overhaul instructions,

Installation

NOTE: On new pump install elbows In correct location
on the bench,

a. Slide engine pump straight int¢ splines.

b, Install hardware four places to aliegn engine pump,
fiber gasket, oil lubrication case, and engine case
gasket,

¢. Secure pump mounting hardware.

d, Secure bolts with lock wire.

NOTE: On the removal and overhaul of any engine
component part, turn fuel ON and check
operalion of fuel system. Every 25 hours, with
the engine running, a visual check of the pump
drain should be made. If the engine driven pump
fails, there is a possibility that it will pump fuel
over board through the drain line,
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PROCEDURE FOR CALIBRATION OF FUEL TANK GAUGE

1. Place ship in normal flight attitude — up on wheals,

2. Add six gallons of fuel to each tank. Allow fuel to
equalize betwaan tanks,

3. Gauge should be adjusted to the % or 60 Ib. cockpit
reading by bending the float arm. Attach 60 Ib. decal to
tank at this point.

NOTE: Bending of float arm up will Indicate lower
reading on gauge.

4. Add additlonal five gallons of fuel to each tank, Allow
time for equallzation of fuel, Attach 120 |b, markers at
thls point. :

5. Measure up 10.87 inches from bottom edge of tank
along forward side of sight window. Attach 180 Ib.
decal.

6. Install 240 Ib. decal on the top Inside corner of sight
window decal, '

Actual Fuel Quantity

1f4 = 60Lbs. or 12 Gallons
1712 = 120 |.bs. or 22 Gallons
3/4 = 180 Lbs. or 32 Gallons
Full = 240 Lbs. or 40 Gallons

NOTE: Each tank contains one gallon of unusable fuel.

POWERPLANT

FILTER INDUCTION SYSTEM

Description. An A-C sparkplug No. 8487894 (AAF-115) filter
is utilized to remove all foreign material from the air before
it enters the Induction system. The filter is installed in the
induction plenum chamber which is located on the right
hand side of the engine compartment,

The fuel injector raquires an alternate alr source In the
avent the air filter becomes ice covered or plugged. A
spring-loaded door between the engine compartment and
the alr filter housing is designed to open as pressure
builds up due to a clogged filter, This provides warm air
from the engine compartment to the fuel injector.

Servicing the filter consists of removal, cleaning,
inspection of the filter, plenum chamber, valve, and
components, and replacement of same,

To Inspect and service the fllter in the induction system,
proceed as follows:

a. Open right-hand engine cowl,
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. Remove four DZUS fasteners which will allow the cover

assembly to be lifted easlly from the fliter air box.

. Remove inner cover and filter from induction air box,

Clean interior of air box, either by the use of

compressed air, tire pump or other suitable means.

. Make a thorough check of the air filter induction system

including the flexible hose to see that there are no

breaks in the system and that all clamps at the top

where the flexible hose goes into the servo unit and

attachments to the air box are tight.

. Check to see that there are no obstructions in the air

scoop which is located on the right side cowl door,

. Frequency of inspection Iis determined by the
conditions under which the heiicopter Is operated. A

daily inspection is recommended when the helicopter is

used for agricultural dusting and spraying or is operated

in extremegly dusty areas.

. Visually inspect filter element for dents, tears, or other

physical damage.

. It is recommended that a new filter be installed every

100 hours or, as mentioned above, when conditions

warrant changing It. Upon installation of the filter unit,

be sure that all DZUS fasteners are locked before

proceeding with an engine run up to check for security

of all parts,

Check operation of alternate air door — by applying

presstre.

Check drain lines to insure that they are open.
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SECTION 21 — ELECTRICAL

The electrical system utilized on the turbocharged
installation is the same basic system as the normally
aspirated helicopter. Only the additions or changes are
included in this chapter, The total description of the
electrical system s illustrated In chapter nine of this
manual,

NOTE: Consult the manufacturer’s handbook of

maintenance Instructions for servicing,

ALTERNATOR

A 12-volt, 70-amp alternator is tocated on the right hand
side of the engine and is belt-driven by the engine, The
aiternator returns the electrical charge to the battery,

ELECTRICAL INSTALLATION SYSTEM — 280C

1. Whelen Tail Position Light

2, Left Side Wheien Fosition and Strobe Light Assembly
3. Left Side Power Supply

4, Right Side Whelen Paosltion and Strobe Light Assembly
5. Right Side Power Supply

8. Fuel Quantity Indicator

7. Temperature Thermocouple — Main Rotor  Trans-
- mission

8. Map Light

9, Starter, Prestolite

10. Altecnator, 12-Volt Prestolite

11, Cylinder Head Temperature Thermocouple

14, Prestoliie Regulator

15, Qil Temperatura Thermocouple

16. Magneto, Bendix D-2000

17. Fuel Pressure Switch

18. Master Relay

18. Starter Relay

20. Boost Pump, Weldon Tool

21, Cyclic Stick Grip, Pilot

22, Left Side Trim Motor Installation

23. Pilot's Collective Stick Grip

24, Cyclic Stlek Grip, Co-pilot

25, Terminal Strip

26. Right Side Trim Motor Installation

27. Switch Lights

28. Forward Nose Light Instaliation

29, Aft Landing Light

30. Air Path Compass Installation
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3. Battery, 12-Volt DC

32, Terminal Strip

33. Shunt

ELECTRICAL INSTALLATION SYSTEM — 280C
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ELECTRICAL INSTALLATION SYSTEM — F-28C

Grimes right hand tail running tight
Grimes left hand running light
Grimes anti-collision light (Whelen)
Fuel pick-up

Temperature plick-up main rotor transmission
Alternator, 12-volt Prestolite (70 amp.)
Starter, Prestolite

Cylinder head temperature

10. Magneto, Bendix D-2000

11. Prestolite regulator

12, Oll temperature connector

14, Fuel pressure swlich

15, Terminal strip

16. Master relay

17. Starter relay, 3 amp.

18. Cyclic Installation, Pllot

19. Boost pump, Weldon Tool

20. Cycllc ingtailation, co-pliot

21. Battery, 12 v. D.C,

22, Instrument light, Grimes

23, Trim motor assembly

25. Ajrpath compass

27, Terminal strip

28. Right running light, Grimes

29. Landing light, GE

30. Runnlng light, left, Grimes

31. Forward antl-collision fight, Grimes or Whelen
32. Terminal strip

33, Collective installation

34, Trim motor instatlation

@N@O L

MM-21-3
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ELECTRICAL INSTALLATION SYSTEM - F-28C
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INSTRUMENT LIGHTS

The F-28C instrument post lights are located on the various
mount holes on each instrument. The instrument panel
lights are controlled by a circuit breaker switch, A reostat
is also installed for intensity control.

On the Model 280C, the main instrument llghts are [It with
eyebrow Instrument lights. The clrcuit breakers and
switches are lit with an illuminated placard panel.

INSTRUMENT
LIGHT

MNAVIGATION

STROBE BEACON AND LIGHT

NAVIGATION LIGHT

‘___._.---""""" !
e T

PVEN COCKFIT UTILITY LIGHT
et

HOVERING FLOODLIGHT

FORWARD LANDING LIGHT

NIGHT LIGHTING KIT INSTALLATION — 280C
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ANTHCOLLIFION LIGWTS

FORITION LIGMTS

INFTAUMENT
LIGHTY

FOBITION

LIGHTE

ANTILOULLIEION LKGHY

LANDING LIGHT

NIGHT LIGHTING KIT INSTALLATION — F-28C
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NIGHT LIGHTING INSTALLATION TROUBLE-
SHOOTING CHART
PROBABLE CAUSE REQUIRED ACTION

Landing light out with landing light switeh turned on and
master switch on:

Burned out lamp Replace lamp.

Circult breaker Reset circuit breaker, Check for wires

tripped shorted to ground.

Open circuit Check all connections and continuity
of wiring.

Navigatlon lights all out, master switch on:

Circult breaker Reset circuit breaker,

tripped

Position light wire  Shorted to ground.

harness

Any one position light out:
Burned cut bulh Replace bulb.

Open circuit Check all connections and continulty
of wiring.

Strobe antl-collision lights all out, master switch on:

Circult breaker Reset clrcult breaker. Check for wires

tripped shorted to ground.

Open circuit Check all connections and continuity
of wiring.

One strobe anti-collision light out:
No audible tone in - Replace power supply.
powar supply

Burned out hulb Replace bulb., Check all connections
and continulty of wiring.
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LAMP REPLACEMENT GUIDE CHART

Location

Panel Lt.

Aft Landing Lt.
(sealad)

Forward Landing Lt,

(sealed)
Tail Navigation Lt,

Left Side Position
and Strobe

Right Side Position
and Strobe

Switch Panel
Placards

Panel Light
Navigation Light
(red)

Navigatlon Light
(green)

Rear Navigation
Anti-collision

Manut,

Grimes
GE

GE

Whalan
Whelen

Whelen
Enstrom

Grimes
Grimes

Grimes

Grimes
Whelen
Grimes

MM.21.8

Number
B-4855B-1-24-Y
GE-4408

GE-4313

A480A
A429-PR

A429-PG
-180005
A-89708-1-330

.A-1285-R-12

A-1285-G-12

A-1285-C-12
WRML
70796-12
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ltem Part 'Name

I hy ==
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=D 00~
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[

24
25
26
27
28

29
30

4y
32
33
34
39

Instrument Inst'l.
Master Switch
Alternator Switch
Navigation Lt, Circuit
Breaker Switch
Manlfold Pressure Gage
Altimeter
Airspeed
Tachometer
Engine Instrument Cluster
Fuel Quantity Gage
Engine Oil Prassure Gage
M/R Gear Box Qil Temp.
Engine Qll Temp. Gage
Ammeter Gage
Engine Cyl. Temp. Gage
Pansl Lt. Clrcult Breaker
Switch
Ignition Switch
Anti-Col. Lt. Circuit
Breaker Switch
Boost Pump Clrcuit Breaker Switeh
Landing Lt. Circult Breaker Switch
Alternator Clrcuit Breaker — 70 Amp.
7% Amp. — Trim Motor Circuit Breaker
1 Amp. — Instrument Circult Breaker
7v2 Amp. — Ignition Clrcuit Breaker
Fuel Pressure Warning System
indicator Light (Green)
indicator Light (Red)
Switch Panel
Instrument Pansl
Filler Plate 3.08 Dia, .
Kendall Polyken Cloth Tape
Airpath Compass (Not Shown)
Compass Bulb (Not Shown)
Scott Qutisde Alr Temp. Gage (Not Shown)
Instrument Lights
instrument Bulbs {Not Shown)
Shunt, 50 Milivolt (Not Shown)
Pressure Switch
Ball Bank Indicator
1/8 Knob Rheostat
E.G.T. Gauge

MM-21-11
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QPTIONAL (Not Shown)

1 Starter Engaged Warning Light (Red)
2 Alternator Discharge Light (Red)
3 Low Fuel Light (Amber)

MAIN PANEL — REAR VIEW F-28C
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LOWER PANEL — 280C
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SWITCH PANEL — REAR VIEW 280C
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SECTION 22

FLIGHT CONTROLS

DESCRIPTION

The F-28C Helicopter is controlled In flight by the
collectiva pitch control stick, throttle, cyclic pitch control
stick and tail rotor pitch control foot pedals, (See below.)
Thase controls are Installed for operation from the
left-hand pilot seal. A dual control kit (optionai) perrmits
co-pilot's operation from the right-hand seat. The collective
pitch control stick causes the helicopter to climb or
descend as the stick is raised or lowered. The throttle is
used independently by turning the grip. The cyclic piteh
control stick controls forward, aft, left and right motion of
the hellcopter. Longitudinal control is obtained by moving
the cyclic stick in a forward or aft direction; lateral motion
is obtained by displacement of the stick to the left or right.
Longitudinal and lateral trim s electrically controfled from
a switch on the cyclle stick. The tall rotor pitch control foot
pedals vary the thrust of the tall rotor, which results in a
change of heading of the helicopter by Increasing or
decreasing the anti-torque effect of the tall rotor,
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o

CYCLIC CONTROL SYSTEM

MM-22.3
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CYCLIC AND COLLECTIVE CONTROL RIGGING
PROCEDURE

Ship level with reference to bottom bay of plyon, blades at
0° lag. Main rotor shaft 2° forward and 2° left.

To chack the rigging on the helicopter or to alter the
rigging, proceed as follows:

a, Remove seat back, seat cover and side cowl upper
panels,

b. Install pllot's cyclic rigging fixture tool no, T-1775 to
establish neutral position (1),

¢. Disconnect bellcranks (2 and 3) on top of firewall at
swashplate side,

d. Ad]ust lateral rod (4) and fore and aft push rods (5) so
that bellcranks (6 and 7) are parallel to center line of
ship, and adjust bellcrank (8) in a vertical position. (Use
longhtudinal bulkhead for reference line.) (Basic setting
at factory.)

e. Adjust the two vertical rods (9) 50 as to position the
back side of the bellcranks (2 and 3) parallsl to back of
the cabln,

NOTE: Bellcranks 2 and 3 should not hit mounting
bracket located on firewall,

f. Remove cyclic rigging flxtures and cycilc sticks in
forward, aft, and tateral positions and check for freedom
of travel, )

NOTE: if no further adjusiment Is necessary, secure all
jam nuts on control rods, and check for proper
rod end thread extension.

g. Reinstall pilot's eyelic rigging jig.

h. Install swashplate centering tool no. 1575 (3 places).
This tool positions the lower swashplate perpendicular
to the main rotor shaft,

i. Adjust rod (10) so as to connect to bellcranks (2 and 3)
and secure with bolts and nuts,

|. Hook up the three vertical rods (32) to walking beams
(35) at the top of the rotor head. (Ref, Page 11-18).
NOTE: When working on rotor head, place rag [red] In

top of main rotor shaft to preclude the
possibility of dropping hardware in shaft.

k. Recheck level of helicopter with use of a level on the
left-hand lower pylon longeron.

f. Set down stop of pllot collective control to approxi-
mately 8" from center line of starter button on end of
the collective to the floor tine,
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NOTE: By the use of a protractor placed on top of the
pilot's collective, you should obtain a reading of
approximately 20° + .5° pitch with reference to
the floor line,

m.Hook up the three pitch links between the walking
beams and the pitch arm attached to the retention
assemblles,

n. Move the main rotor hub CCW until number one (1)
blade grip is at 97° azimuth (center grip with 1" damper
piston rod exposed).

0. Place protractor on blade retention assembly.

NOTE: Always position at the same spot on all
retention assemblies and adjust pltch links to
achleve the position +6.50° + ,5° angle of
incldence on the retention assembly.

p. Repeat this procedure on each retention assembly.

q. Lift pilot collective stick and adjust the up stop to a
positive +19.0° & .5° on retention assembly to achieve
a total travel of 13° £ 5%,

NOTE: Remove rigging fixtures, Check rods {10] for
pylon clearance, and check distance between
bottom of swashplate and top of englne baffle
for clearance.

r. Rotate cyclic control through a 360° azimuth with
collective up and down position and check for freedom
of movement.

$. Relnspect entire system for security.

CYCLIC AZIMUTH CHECK-VERIFICATION OF RIGGING

a. Position collective down against stop and cyclic forward
against stop.

b. Check blade pitch at root retention plate with blade at
right angle to the ship fore and aft centerline 97°
azimuth = -2,5* + .50°.

¢. Position cyclic aft against stop.

d. Check blade pitch at root retention plates with blade to
right at right angles to the ship fore and aft centerline
(97" azimuth) = +14.5° + .5°.

e. Position cyclic right against stop.

f. Check blade pitch at root retention plate with blade
positioned approximately 7° to right of the forward
centerline position (173° azimuth) = 14.5° + .5°,

9. Position cyclic left against stop. '

h. Check blade plich at root retentlon plate with blade
forward and 7° to right as before = -2.5° & .5°,
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NOTE: When working on the rotor head, place a rag
[red] in the top of the main rotor shaft to prevent
the possibllity of dropping hardware down into

the shaft. EY

I
180° 173
/

OU

MAIN ROTOR
AZIMUTH POSITIONS
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CYCLIC TRIM SPRINGS RIGGING PROCEDURE

a,

P/N 28-16283 Spring (Lateral Trim)

Install 28-16283 spring between 28-1629] plate and out-
board hole on 28-16290 bracket,

Flight check helicopter to see if desired lateral trim
forces can be obtained,

NOTE: Outhoard Hole--will allow maximum left lateral
trim force, Maximurm left lateral trim required
with maximum right lateral c.g. (i, e,, 3700 In.
s.); hovertng with left side into the wind also
requires more left lateral trim,

Inbeard Hole--will allow maximum right lateral
trim force, Flight conditions where this would
be required are as follows:

1) Forward flight at VNE.
2) Minus 3250 in.-lbs. latera] offset moment.

If more right lateral trim is desired, move spring to
next hole inboard and check for sufficient right lateral
trim at VNE. Operator should adjust trim for sufficient
right lateral trim at Vg with typical solo pilet, there-
by insuring maximum left lateral trim in hover.

CYCLIC TRIM SPRINGS RIGGING PRCCEDURE

4,

P/N 28-16283 Spring (Longltudinal Trim)

Install 28-16283 longitudinal bias spring between
28-16294 bracket and 28-16284 clip. Bracket
28-16294 may be installed in two positions. Installing
the bracket such that the leading edge ts parallel with
the forward edge of the longitudinal bellerank and
hooking the spring in the bottomn hole will vesult in
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maximum forward trim force. Moving the spring to a
bigher hole will result in more aft spring force, Should
locating the spring in the top hole provide insufficient
alt spring force, the bracket may be rotated aft to the
second notch and the choice of hole locatlon repeated,

NOTE: Maximurn aft trim force will generally be
required hovering tall into the wind and at VNE
when ballasted for maximum forward c.g. at
gross weight, Due to sensitivity of aft trim to
wind velocity, ir is recomnmended that the longis
tudinal spring be adjustud to provide adequate
aft trim #t Vg (e, 117 mph) when ballasted
to maximun furward ¢, . (i ¢., 92 inches),
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SECTION 23 — INSTRUMENTS
EXHAUST GAS TEMPERATURE INDICATOR
DESCRIPTION

One of the most important factors in flying an aircraft is to
maintain the correct fuel/air mixture, Proper mixture to the
engine will give maximum range, economical operation,
and maximum service life. Improper mixture will prove
costly in fuel economy and maintenance costs, as well as
shorten the life of the engine. The most accurate method
for determining the correct fuel/air ratio Is a sensltive and
fast-responding exhaust gas temperature indicator,

Cruise, Exhaust gas temperature, as shown on the
Enstrom EGT indicater, should be used as an aid for fuel
mixture leaning in crulsing flight at 75% power or less, i.e.
28 inches manifold pressure and 2900 RPM In the Model
F-28C or 280C.

To obtain a best economy mixture, fean to 1850°F, EGT.
To obtain a best power mixture, lean only to 1550°F. EGT,
Do not exceed 1650°F. EGT. Operation on the lean side of
peak EGT is not approved, Also any change in altitude or
power will require a recheck of the EGT indication.

Reter to FM-9-10 of the Flight Manual for the relationship
of fuel flow in pounds per hour versus nozzle pressure psi
to determine your actual fuel consumption,

Fuel Mixture: Engine may he leaned at 29" M.P. or
below to 1600°F. on rich side of peak.
Never exceed 1650°F, E.G.T. Mixture
must ba full rich for landing and takeoff
repardless of power for proper engine
cooling.

CALIBRATION

Since all mixture settings are made relativa to peak exhaust
temperature (point of maximum needle deflection} cal-
ibration is not necessary. However, when the EGT reading
for a glven set of conditions changes significantly, the
calibration of the indicator should be checked because of
the possibility of the change reflecting engine troubls,
Calibration can be accomplished with an AlCal Calibrator
avallable from ALCOR.

FUNCTIONAL CHECK
After installation it is recommended that a functional check
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be made of the system ysing an ALCOR AiCal Mark V

Calibrator in accordance with instructions provided there-

with. If thls Callbrator is not available then the .
recommended procedure is as follows: f_‘\}

1. Heat the end of the exhaust probe with a propane torch,
or equivalent, to a light red heat (1400° to 1500°F.) and
it the indicator pointer does not move Into the operating
range, chack the following:

. Connections between the probe and lead wire.

. Short between two connactors,

Continulty of circuit at connector and indicator binding

posts. The red lead wire should be continuous from

probe to the No. 8 size terminal,

d. Probe resistance, approximately 0.8 ohms,

OPERATION

See the aircraft pilot's operating manual or consult engine
manufacturers for recommended operation. For Lycoming
engines see Lycoming Service Instructions 1094B dated
May 3, 1968, ——

ooTw
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SECTION 24
TAIL ROTOR DRIVE ASSEMBLY

DESCRIPTION

The tall rotor drive assembly consists of a tail rotor
assembiy, tall rotor torque tube mounted in five bearings
and a tail rotor transmission,

NOTE: The tall rotor assembly and tail rotor gear box Is
to be returned to the factory or factory
designated service facility for inspection and
any necessary overhaul work, )

TAIL ROTOR ASSEMBLY

The tail rotor assembly consist of a pitch control
assembly, two pitch control links and two blade as-
sembilies bolted to a grip assembly. Three bearings are
provided In each grip to provide for feathering motion and
tail rotor thrust. The hub is splined to the rotating output
shaft of the gear box. The rotor pitch conirol is
accomplished through a serles of bellcranks and cables,
attached to foot pedals In the cockplt.

REMOVAL OF THE TAIL ROTOR ASSEMBLY
[Ref. Page 24-3]

Remove tail rotor assembly by the following procedure:

a. Disconnect pitch change links from pitch arms (Ref,
Page 24-6),



c.
d.
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NOTE: When removing pitch link hardware, observe
that spacers are provided on outboard side of
the pitch links. They are factory set for proper
clearance, keep together for proper installation,

. Ramova safety wire from hub retention bolt (1} remove

bolt, washer (2), and teetering stop (3). (Ref. Page

24-3),

NOTE: Index hub and shaft splines for installation
pase.

Slowly slide hub and blade assembly off shaft,

Use caution in handling and working on assembly,

Disassembly of Tail Rotor Assembly. Ref. Page 24-8.)
Disassemble the tall rotor assembly by performing the
following steps:

a.

Remove the blade assambiy from the hub assembly by
extracting safety wire and removing the bolts and
washers (4 & 5) holding the plate (6) to the grip (7).
Accomplish by removing one at a time while grip Is
rotated, aligning that boit with flat part of spindie (8),
Identify retention plate (6) for proper Installation on
each grip.

NOTE: 1. There are special chamfered washers under

the NAS bolts,

2. Index mark the blade to spindle and mark the
ratention plate to the grip to aid in
reassembly,

4, Remove bleed screw [10] in grip [7).

5. Do not remove weights 25, 26, 27, 28 from
plates [B).

. Apply heat (with gun or substitute method) to blade grip

(7) till It is quite warm. Then pull blade and grip

assembly off the spindle assembly.

CAUTION: Do not separate the blade from the grip as
these are mateh-drilled on assembly.

Remove bearing retaining lock nut (11) and lockwasher

(12) from spindie (8).

. Remove the two thrust bearings (13, 14) along wlith the

spacers (15 and 16), Observe that the bearings have
closed side towards hub,

Now slide retantion plate (8) and bearing (17) from the
spindle (8).

Disengage both retainer rings (18 & 19) that secure the
bearings (20 & 21) in the spindle (8). Identify shims for
reassembly,
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g. Use a suitable drift to remove bearings (20 & 21) from
hub {22),

h, Check bearings for radial clearance. The drag is 1o be
snug fit but still able to turn by hand on the axis.
NOTE: Shims [23 & 24] may be used between bearings

and hub shoulders. Exercise care not to mix or
change thelr position as this will aid in
reassembly and MAINTAINING THE BALANCE.

Cleaning Tail Rotor Assembly, Clean the tail rotor
assembly as follows:

a, Clean tall rotor assembly with clean, lint-free cloth
dampened with soap and water solution.

b, Wipe dry with clean, lint-free cloth,

c. Clean hard-to-clean parts with solvent and dry with
compressed air,

Inspection of Tail Rotor Assembly. Inspect the tail rotor
assembly as follows:

CAUTION: No cracks or breaks are permissible in tail
rotor blade, hubk, pitch control assembly,
Remove and replace any defective com-
ponents.

v
?O%
S

TAIL ROTOR ASSEMBLY
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Check all parts for cbvious wear or damage.

Check all threaded parts for condltion of threads.
Check all bearings and lubrication fittings for conditlon
of operation.

. Inspect tail rotor assembly for evidence of binding by

hand turning a few turns while listening for unusual
sounds,

Inspect pitch control assembly for scratches, dents,
nicks, cracks, corrosion and surface defects.

inspect all nuts and Holts security.

Inspect pitch control links for scratches, nicks, dents,
burrs, cracks, corrgsion and similar surface defects,
Inspact blade stop for deterioration and security of
attachment.

inspect hub for scratches, nicks, dents, burrs, cracks,
corrosion and surface defects.

Inspect blades for visible bond,

. Inspect leading edge stainless steel abrasion strips on

blade leading edge for separation from blade skin. No
voids are permitted In tail rotor blades,
Inspact blades for scratches,

.Ingpect stainless stesl abrasion strip on leading edges

for cracks, dents, scratches and nicks.

Assembly of Tail Rotor Assembly. Assemble the tall rotor
assembly as follows:

aoo

CAUTION: To maintain proper balance, all parts must
be returned to their original position prior to
disassembly.

Ingsert hub (22) into spindie (8), Be sure shims {23 & 24)

have been installed as removed, Prass bearing (20 & 21)

into opposite sides of spindle (8) and insert retainer

rings (18 & 19). _

. Slide pitch link arm (6) onto spindle.

Install bearing (17) followed by spacers (15 and 16).

. Install the two bearings (13 and 14) onto spindle.

CAUTION: Be sure the bearings have closed side
towards the hub,

Install lockwasher (12) and retaining nut (11}, Torque
nut to 35-40 {t, Ibs,

. Heat blade grip (7) untll quite warm and slide over

spindle assembly (8).

. Install the eight bolts and washers (4 & 8). Assembling

the pitch arm (8) to the grip (7).



h.

i
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NOTE: Accomplish by installing one at a time while
grip Is rotated, aligning that bolt with flat side
of spindle [8].

Safety wire bolts in pairs,

Install ZERK fitting (9) in grip (8).

Lubricate with Aero-shell 14 grease. Be sure 10-32

(s:)rew {10) is removed to alow purging of grease in grip

NOTE: Reinstall 10-32 purge screw [10).

Removal of Control Assembly. (Ref. Page 24-6.)

a.

Remove safety wire on both gulde bolts (4) from pitch
tink retainer (5).

. Remove snap ring (6),

Remove pitch link retainer bolts (4) and remove retainer
assembly (5),

. Rermmove both bolts and washers (7) attaching bearing

yoke (8) to the control brackets (9 & 10).

. Carefully slide yoke {8) off the slotted shaft and spacer

(11).

. The control brackets may remain on the gear box at this

time,

. To remove the bracket assembly (9 & 10), remove the

safety wire from the four bolts (12).

. Separate and remove the upper and the lower brackets

(9 & 10).
NOTE: Observe washers on plvot axls of upper and
lower brackats,

Disassembly of Bearing Housing. (Ref. Page 24-6.)

a

b.

¢
d

Remove the snap ring (13},

Heat the housing assembly (8) and press out bearing
(14},

Remove pitch control bearing (16).

Remaove seals (15 & 17).

Reassembly of Bearing Housing

a.
b.

Inspect and replace parts as necessary.
Reassemble in reverse order of disassembly.
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TAll. ROTOR MECHANICAL CONTROLS
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TAIL ROTOR TRANSMISSION

The tall rotor transmisslon is to be returned to the factory
or factory designated maintenance facllity for overhaul.

TAIL ROTOR GEAR BOX REMOVAL

Removal. To remove the tail rotor gear box, proceed as
follows:

a. Remove tall rotor assembly. (Ref. Page 24-1,)

b. Disconnect rudder cables at gear box.

¢. Remove the forward taper pin attaching drive coupling

to the gear box,

d. Disconnect or remove tail guard,

e. Remove safety wire and the six screws that attach the
gear box.
Remove gear box by stralght pull aft to release . Chegk
the run out at the outer end of the output shaft
assembly. Run out ghail not exceed 005 T.1.R.

-

Final Inspection of Tail Rotor Drive Assembly,

a. Inspect the forward and aft universal attachments for
security.

b. Check five plilow block bolt attachments for security.

¢. Check each alernite fitting for security and proper
amount of lubricant in bearing.

Re-installation of Tail Rotor Drive Assembly

Re-install tail rotor. gear box,
b, Re-install tail rotor guard.
¢, Re-installation of tail rotor (Ref. Page 24-3).

1. Position rotor hub assembly (22} on the shaft splines
so the axes of the hub is parallel with the pitch link
retainer and stide on,

2. Start .041 wrap of safety wire around the hub (22)
and feed through the teetering stop (3) as the
teetering stop is put in poslition.

3. install retention bolt (1), washer (2) and¢ torque to 300
In./Ibs. and complete safety with .040 wira.

4. Rotate the blades so that the blade pitch link is
opposite the pitch link retainer,

5. Connect pitch link to pitch change arm utilizing AN
hardware as shown on Page 24-8).

6. When assembling blade pitch arm to pitch change
link, place thin spacer over bolt and install bolt with
head inboard into rod end pitch arm. Assemble large
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ANT760D416 washer thry spacer on bolt followsed by
piteh arm.
7. Install ANBBOD416 washser, and AN3B4-416 nut. (Ses
NOTE on Pags 24-2),
8. NOTE: Do not ramove the pitch link retainer stud as
It Is a pre-drilled unit,
9, Lubricate tail rotor with Aeroshell 14 grease,

10. Check for freedom of operation and full travel.

After final Inspection of tail rotor drive assembly, run up
engine, engaging the rotor system, and check each pillow
block bearing support for oversheat or noisy bearings that
would indicate a dry or angular displacement of the bearing
support,

TAIL ROTOR SYSTEM

TAIL ROTOR RIGGING
Procedtire,

a.
b,

Ciamp pedals in line (neutral position).

insert rlgging tool (T-0080, Ref. Page 24-10), neutrai

position, at position shown on Page 24.8, if rigging tool

;:;m )not be inzerted cables must ba readjusted (35 to 40
5.),

NOTE: It special tool Is not avallable, neutral
measurarmant is .590 ins,
Remove rigging too! and clamps from psedals.

. Insert rigging tool as In Step b for corract "right pedal”

spacing between fork and adapter plate of tail rotor,
Depress right pedal, if spacing Is Incorrect adjust stop
on forward bellgrank assembly under left hand floor in
cabin,

Repeat Step d. For correct “Left Pedal" throw and
correct as in Step d If necessary.

Check pitch change links for proper overall dimension.
Use micrometer or suitable measuring device to set
length at 4.2508 inches for fiberglide bearings. Lock
Inboard lock nut to 1.06 dimension, (Ref, Page 24-9),

. Cycle pedals full left and right and check for propsar

blade trave!, for security and freedom of operation,
Safety wire turnbuckles using .032 safety wire, Recheck
complete system.

NOTE: No more than thres threads to be exposed at
inboard end on turnbuckle.

. Left pedal travel +32,0° *-5° and right pedal -5.0°

t.5%.
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) Purge Plug — Remove To Grease
P‘Lube Fliting

TAIL ROTOR LUBRICATION
AND
RIGGING POINTS
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NEUTHAL §
FOSITION

| LerT
| PEDAL

| GAGE ON /
THICKNESS FOR
1 B|GHT PEDAL

TAIL ROTOR RIGGING TOOL
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