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INTRODUCTION

This Maintenance Manuat is one of the group of publications that
comprise a complete information file for the Enstrom F-28A Helicopter
manufagtured by the Enstrom Corporation, Menomines, Michigan.
The information presented is intended to provide maintenance
personnel with infarmation and procedures necessary 1o repair and
maintain the aircraft in flying 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 complete
list of illustrations, also in numerical order,

MANUAL ARRANGEMENT

Information is presented by text and illustrations under section
heading. The descriptive text for the major systems defines the
function, logation, and physical characieristics,

Operating instructions are included when required to perform specific
maintenance tasks. Instructions identify and focate switches, lights,
and Indicators and give normal sequence of operation,

Maintenance procedures are presented as a group in continuous
sequence; 3 general statement of the type of maintenance that can
he performed is made at the beginning of gach group. Procedural
groups cantain alt or part of the following, as applicable:

Testing or operational check
Troubleshaoting

Adjustment

Rermoval

Claaning

Inspection

Repair, parts replacement, or fabrication
Part repair, testing, and adjustmaent
Installation

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

Tools and equipment
Materials
Maintenance procedures

AIRCRAFT EFFECTIVITY

The Manual is written to include all configurations applicable to the
Enstrom F-28A Helicopter, Aijreraft differences are determined by
sarial number and appear as effectivity notes on affected Hiustrations
and-in related text. Where no effectivity notes appear, it may be
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assumed that the configuration shown or discussed is applicable to
all aireraft,

MANUAL CHANGES AND REVISIONS

Subsequent to the publication of the initial issue of the Enstrom F-2BA
Helicoptar Maintenance Manual, changes in aircraft and equipment,
in’support concepts and in procedures, as well as infarmation developed
by experience, affect the contents of the Manual. To ersure that
coverage in the Manual continues to reflect such changes, revised
infarmation 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 recaived. Consult the A" page to determina
usability of old pages to prevent having a publi-
cation with misting pages.

The A’ page that accompanies each revision lists all pagas
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.  Service Information Notices and Letters — Service information
is to be considered as part of the Manuyal,

C.-1 Service Letter
To be used to transmit information, recommendations and
general service instructions to the customer.

C.-2 Service Note
To be used to direct the customer to make mandatory changes,
improvements or inspections to his airgraft,

C.-3 Physical incorporation in, the Manual of the service infor-
mation will be accomplished at the next revision date and
listed on the Servige Information Summary page,

ALPHABETICAL INDEX

The alphabetical index at the end of the Manual is the user's primary
guide for locating information. As such, it is arranged to provide ready
access 1o specific procedures.  Subjects are listed alphabetically.
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LOG OF REVISIONS

Revision Pages Ravised

Drats
ate Inserted Removed

12.20-73 MM 8-11
5-22.74 MM 10-70
5:22-74 MM 117
5:-22-74 MM 11-21

8.1-74 MM 1-2
8-1-74 MM 2-4
8-1-74 MM 3-6
9-1.75 MM 5-15
9-1-75 MM 5-16
9-1.75 MM 5-17

NOTE: Revised text is indicated by a black vertical line, I







TABLE OF CONTENTS

SECTION 1 — MANUAL PROCEDURES Page

Introduction ... ... ... .. bt
Table of Cantents ... ... ... .. tunnnnrness
Manual Arrangement . ... v i s s i e e
Aircraft Effectivity . .......... e e e
Manual Changes and Revisions .. .................
Alphabetical Index .. ... ... ... it nnnnnn

fd B} == =L =3 —a

SECTION 2 — GENERAL INFORMATION

F2BA Description .. .. ... ...t e innnnan
The Helicopter . ... i i o i i bt annr e
Interior Arrangement . . ... .. ... vttt ‘
Alrframe ... . e e e
Air Induction System . ....... e
Powerplant . .. .. ... it et i e
Ol Gystem . ... . .. . i e e
QIl System Indicators .. .... .. invrrernnonas .
Engine Controls . ... ... e rnninns
Throttle, .. o0 i s v vy i s s s e
Mixture Contral L . ., . ... . i i i et
Magneta Switeh , ., . ., . L e e
Starter Button .. ... ... e
Master Switeh . .. ... . . it i ens
CabinHeat............ e e e e e

Clutch Engagemant LBVER . . . .. . 4 v nuassnan
Fuel System ... .. .

Auxilliary Fuel Pump Switeh ., ,.,.. ... fa e
Fuei Quantity Indicator . ... ... ., . «c.evrinnnn
Fuel Pressure Indicator .. . .......... Cr e
Transmission System ., ...... e e e
Main Rotor Transmission . .. .. ooy vr v aavan s
Temperature Indicator ... ......... e

Tail Rotor Transmission . .. . v v v vt v nnvnnrnns s
Rotor System . . .......... e
Main Rotar .. .. ... .. ... e s
Tall ROtOr . . i et e it e e
Rotor Tachomeater ., ... .... e e
Stabilizer ...........¢. 0. e
Flight Contrals . .. ... ..., . . ... ... uusnn L.
Cyclic Contral .., . v i ens
Collective Piteh Control ... ... it rn e

. Directional Control Pedals . ..., ........-. i ..
Flight Instrumnents .., .. e e e e e e

IO b e Boofo dn s o b G000 08 WL LR AR BRI KRR AR R R R = = -

Airspeed Indicator .............. Cra e



AMimeter .. ... e e e -

5§
COmpass ............c'i'iiernnnnennnn, 5
OAT Air Temperature Indicator. , . . . ... e - 5
Electrical Power Supply System ., ..., ............ ]
Direct Current Power Systern .. ... e - 5
Key to Instrument Panel ..., .. ........... 6
Electrical Power Panel . .. ,.,...... e e C e 7
Lighting Equipment . . .. ......... 7
Position Lights . ...,...... e e R |
Anti-Collision Lights .. ..,..,...... e ca 7
Landing Light...... e e 7
tnstrument Panel Light .........,....... ?
Radio ....,........ e 7
Ground Handling Wheels . . ... e e - 7
Baggage Compartment . ...,,..... b e 7
Principal Dimensions of F284 ..,....... e ca 8
F28A Specifications .. ..,...... e R 9
Retated Publications and Directives List ....,....... . 10-1
Service Support ltems . . .....,,.....,.,..... e 1N
Service Support ltems ... ........ e e 13
Spacial Tools ... .... e e A T
Special Tools List ......... e e e A 1
SECTION 3 — INSPECTIONS
Pre-Flight tnspection .. .......... e A
F28A Exterior .. ... e b e 1
F28A Interior , . .. ... e b e e 2
Exterior Ingpection”, . ...... P e . 3
Helicopter Inspection and Lubrication
Check Sheet Instructions , .......... 4
Lubrication Chart . ....... Ve e 5
Helicopter Ingpection Sheet . ... ... e e 6
Helicopter Inspection Sheet . ..., ....... e . 7
Helicopter Lubrication Sheet .. ... e e 8
Special Ingpections F28A . . ................... - 9
Special Inspections Powerplant . . ... .. e R [1]
Lycoming 400 Hour Inspaction . ..., ........ T [
Overhaul Cycles — Powerplant , ., .............. voa 10
Limited Life and Component Overhaul List .., ... .. R b
Shim Color tdentification Chart ... .. .. e e 12
Torque Data e e e, 13
Torque Data ,......,..... RN e e, 14
Torque Data . . ... e e 15
TorqueData............................... 16
F28 Special Torque Data .................... . 18
StandardTurqueData................. ..... . 17
Standard Torque Data .. .................... .. 18

Standard Torque Data ... . . .. .



SECTION 4 — WEIGHT AND BALANCE Fage

Information ... ... ... .. L P 1
Weight and Balance . . ... ... e i e 1
Tools and Equipment ... .. ........... C e e 1
Detailed Procedure for Weighing F28A ., ... ........ 1
Detailed Procedure for Weighing F28A ... ..., C e 2
Weighing |Hustration ., ...... i . 2
Weighing |Hustration ... .,............ e 3
Weighing Procedure ., . .......... et Y 4
Sample Weight ang Balance Computation ... . . e e 5
Station Diagram ... .. e e e 6
Weight and Balance Report F-166 .. ....... e
Aircraft Actual Weight Report F-167 ... ... .........
Aircraft Waight and C/G Caleulation F-168 .. ... .. fe
SECTION 5 — POWER PLANT
Description ... ... e e Fae e 1
Powerplant Instaltation and Unit Location Diagram . . . .. 2
Engine Compartment — Right Side Photo . ., ... ..... 3
Engine Compartment — Left Side Photo ., ... ........ 3
Specifications . . ..., ... .. ... . . it e 4
Powerplant Qperations . . .. ... .. ... .ccou... Ve ]
F-28A Normal Engine Starting Procedures , ., _ ... . b
F-28A Engine Starting Procedures, Hot Condition 5
F-28A Rotor Engagement . . ... ....... C e e 8
F-28A Engine Warmup and Ground Check . ... ... .. - B
F-2BA Engine Cooling and Shut Down Procedure 6
Operating Limitations . . ... ... . ... rnuennnnnnns 7
Instrument Markings . ... . ... .. ...t unn.. g8
Fue! Injaction System .......... e e e 8
Description .. .... F e e ey 8
Field Adjustments .. ........... e e 89
Injector, External View Diagram ... ............ 10
Fuel Injection System Trouble-Shooting Chart . ... .,... 11-12
Injection System Service Notes .. .. ............... 12
General .............. e e e 12
Starting .......... .. ... e 12
Idling ........ e e e 13
Shutdown (Cut- Dfﬂ ........ e R I
Ignition System . ... ... ..., .. e 13
General ... e e 13-14
5-200 Magneto and Assomatad Components Photo . . . 14
tgnition Systern Trouble Shooting Chart .. .. .. ... ..., 14-17
lgnition . ., ... o r e e e e, 1718
Powerplant Trouble-Shooting . ...,.....,.....,.... 18
Trouble-Shooting — Engine . . .. .......... s 1820
Inspection of Fual Servo Screen .., .. ... e v 22
Fuel Distributor Valve .. ... .. L et b .22



Dilcamer.....‘ ----- L b d e e s 22

Qil Cooler and Duct Installation Phote .. ... vees .. 23
Removal of Qil Cooler .., ,.......... e e 23
Inspection of Oil Cooler ...,......... A, 24
Leakage Check of Ol Cobler ., ., . ... .......... 24
Installation of Qil Cooler .. ... e e veaa . 2425
Removal of Oil Screen Assembly .. ......... vee... 28
Inspection of Oil Filter Assembly . ..., .. e 25
Engine Exhaust System . ........ e 20
Description .. .......... e e .. 26
Removat of Exhaust System , ., ........ beeera.. 28
Inspection of Exhaust System .. ... b e 26
Installation of Exhaust System ,........... ee.. 2B
Cold Westher Operation — Information ............. 27
Fuel System ,............... e .. 28
Degeription ... ................. e 28
Main Fuel System Dlagram ..... e e e 28
Removal of External Fuel Booster Pump  ,..,...... 29
Installation of External Fuel Pump  .....,........ 29
Engine Driven Fuel Pump . . ..... ... .......... ., 28
Remaval of Engine Driven Fuel Pump . |
tnspaction of Engine Driven Fuel Pump ... ........ 29
Installation of Engine Driven Fuel Pump .. ... ... .30
Disassembly of Fuel Strainer . .., ........ B
Cleaning Fuel Strainer Assembly ... ,.......... R |
Inspection of Fuel Strainer Assembly . . .. ... P ||
Aszsembly of Fuel Strainer . ........ et e 31-32
Removal of Fuel Tanks ...... e e N
Installation of Fuel Tanks ............ shaa. .. 33
Pracedure for Calibration of Fuel Tank Gage ....... a3
Leak Repair for F.-28A Fiberglass Tanks . ... . e 34
Removal of Fuel Contral Valve , .. ... .. e 35
Fuel Control Valve Phota . .. ................ .. 35
Assembly of Fuel Control Valve ., .. ......... .. 35
Filter Induction System .. ........ e e . 36
Daescription . ..., ......... e e v 36-37
Filter-Induction System Diagram . ... .. e 36
Inspection and Servicing Filter .. ... ... ......... 37-38
Typical Air Filter Cartridge Photo ... ........ . ¥
Coofing System .. .......... . ... ... ... a8
Description ., .. .. e e . 38
Fan Assembly . . ... e e e 38
Power Plant Caoling System Diagram ... ... ...... 39
Removal .. ........ . ............. Y |1
Mixture Control Rigging .....,......... F e e 41
Mixture Control Remaoval .. ... ........ e e M

Throttle Control Rigging . ... .. ... . ... ..., ... 41-43



S

Throttle and Mixture Contral Diagram
Throttle Contro! Remaval

SECTION 6 — MAIN ROTOR HUB ASSEMBLY

Description . ..., ,....... N e e
Removal ..., ...... et e
Disassembly ... ...... e RN

Main Rotor Huly Assernbly Diagram .. ... .....
Inspection ‘e e

Damper Assembly Photo .......... e e
Assembly . .. ,.,............. e .
Main Rotor Hub Assembly Photo ... ............ -
Installation of Main Rotor Hub on Shaft ... ... ... ..
Main Rotor Blade Retention Assembly . ....,.....,..
Description .. ..........co.v.... e
Retention Assembly Photo ... ................
Removal ., ....... et e e b e e e e e e,
Retention Assermbly Duagram ......... e
Disassernbly ..., .. ..., . ... ..., e
AssemblyY L e e e
Installation of Retention Asse=mblv Photu .........
Notes on Lubrication . ... ........ ... uun.n.
Imstallation -, , . ... ... .. vt i , .
Lamiflex Bearing Change ......... .. . Ve

SECTION 7 — MAIN ROTOR TRANSMISSION

Main Rotor Transmission . ... ., ... . . ... v
Description ... ...... e e e
Main Rotor Drive Assembly ... ... e et e
Removal of Main Rator Shaft and Transmlssmn
Assembly . ... ... .. L, Ve
Main Rotor Fransmission . . .. .. ... ...
Disassernbly of Main Rotor Shaft Assembly  .......
Rotor Shaft and Transmission Assembly Diagram . . . .,
Assembly of Main Rotor Shaft Assembly ... ......
Pinion Shaft . ., ., . O
Remaoval and Dlsassamblv ...................
Build-Up and Installation ... ........,.......
Main Hotor Pinion Shaft Assernbly Daagram .....
Installation of Transmission Assembly ... ........
Procedure for Chacking Ring and Pinion Backlash and
Raotor Mast Run-Out .. ... e N
Pinion Assembly Removal Photo ... ... .. e
Main Transmission Servicing Points Photo ., ..., ...
Tooth Patterms .. ... ... ...ttt i e

Main Transmission Sight Gage Phote . .., ... ,.,...

'y

-

- O 02



SECTION 8 — BELT DRIVE SYSTEM Page

Belt Drive System . . . ... .......... e e e e
Cluteh Engagement System ......,.............
Description ,........ e e
Belt Removal Procedure ,......... e 1
Idler Pulley and Support Assembly Diagram .......
Belt Instatlation Procedure . ,........ e
Rermoval of Idler Assembly from Helicapter .. .....
Installation of Idler Assembly ., . ... e e
Disassembly of Idler Pulley From Yoke . ......... '
Assembly of fdler Pulley 10 Yoke .. ............ '
Removal, Dizassembly and Inspection of Belt

Roller Assembly ,.......... e
Part Replacement, Assembly and [nstallation of

Belt Roller Assembly ... ...... e e
Belt Tension Assembly Diagram .., ............
Removal of Belt Engagernent Mechanistm from -

Pylon .. e
Inspection of Belt Tensioning Unit .. ...........
installation of Belt Engagement Mechanism , ., ... ...
Clutch Controd Handle . . . ................. -

“Jack Strut and Pulley Assembly ... .......,......
Removal of Upper Pulley Assembly ., .......... .
Jack Strut and Pulley Assembly Diagram . ........
Removal of Jack Strut . ... .. ..........

Inspection of Jack Strut and Lower Pulley Assambly
Instaliation of Upper Pulley Assembly . ......... .
Installation of Jack Strut and Lower Pulley .. .. ... 10

Adjustment Procedure .. ............ e 10-11

Clutch Control Adjustment Diagram .. ............. 1

Tracking Idler Pulley .. ... .......... e 12

ldler Pulley System Phota .. ..... e e 13

B L I

-9

Loy I

Lo~~~ @HE D

—
[ =]

SECTION 9 -~ ELECTRICAL 5YSTEMS
AND COMPONENTS

Electrical Systemns and Components .. ...... .
Description ... .... e e e
Battery . ................. e e
Etectricat System . .. ... .. e P

Removal of Battery . . ... e e e
Battery Installation Oiagrarm ... ..............
Alternator and Voltage Regulator . . . . . e
Removal of Alternator . .. .......... e P
Removal of Starter . ... ... ................
Alternatar and Starter ocation Photo e
Removal of Voltage Regutator ... ............
Voltage Regulator Adjustment (NI-CAD Battarv)

B L) L DY L3 MR S e e



Electrical Installation System ... . ... .., ....... " 45
Electrical Installation Systermn Locations Dlagram _— 5
Electrical System ... ........ e e R 6
Starter Button ... ... . ... ... ... e &
Elactrical System Troubleshnatmg Chart ...... 6-8
Night Flying Lighting System . ... .. e . 8
Instrument Lights ., ... .. .. P e e . 2
Night Lighting Kit Installation Diagram ... ... ‘ 9
Night Flying Lighting Installation Troubleshootlng ]
Chart ....,............. Ve e B 11
Lamp Replscement Guide Chart ... ............ 10
Flight Ampere Load Conditions Table . ...... e i
Electrical Wiring Ynstallation Panel {Rear View) Photo .12
Electrical Symbols Diagram .. ., .......... veves 13
Electrical Schematic F-28A Diagram ., ... .. e 14

SECTION 10 — STRUCTURE

Structure .. ... e et e e e
Deseription . ., . ., e e
Pylon Assembly ... ............ e

inspection of Pylon Assembly . ... ..........
Cakin Assembly .. ... e e e -
Description .. ... ... .. i
Removal ., ........ . ... e

Remuaval of Left and Right Door Assembly , ., .. ... . :
To Reptace Glass in Doors ... .. ... ...........
installation of Door Assembly ... .. P e e
Overhead and Lower Bay Windows . .. .. ..... ...
Removal ,............... e e e e -
tnstallation . .. ...... F e e e v
Windshields ... .. ... ........... e
Remaoval .. ........ e e e e
Imstallation , .. ..... e e
Baggage Compartment . ... ... i iiin it
Remaval ... ... . e
Imstallation . . ... ...... ... .. ...... ... .. o
Glass Enclosures Diagram . ... ... ......... R
Tail Cone Assembly . . .. ............. f e
Deseriplion ., ... ’
Remaval of Tail Cone Assambly e b e e

Remova! of Tail Cone Torque Tube Extension
Assembly. .. ...... e e

L= e o = e R B E LTy [N N S N NN N S N R I N R



Landing Gear Assembly .. ......... e 9
Landing Gear Removal ., ........ e 9
Landing Gear Installation . ..,.,.......... e 9
Landing Gear Assembly Diagram .. ... I 1 1
Skid Ghoes , .. ..... e e e e 11

Description ... .. e "
Removal ..,.......... et et e 11
tnstallation . . ., ......... e e . 11
Ground HandlingWhesls .. ................. 11
Description .. ......... e e e N B
Removal ......... e e A b
Landing Gear Attachments Photo ...,.,........ 12
Wheel Bar and Ground Handling (Lowered
Position) Phota .. .. ....... .. 12
Oleg Struts . ..., ......... e e . 13
Description .. ..., ... .............. 13
Proper Placement of Jack Under Vertlcal
Bolt Head Phata . ., . ... ... e e 13
Removal From Hehcopter .............. 13
Suppart in Proper Place When Jacking Halmopter
For Removal of Landing Gear ... ...... 14
Disassembly . ....... e e ... 1416
Oleo Strut Agzembly Dnagram e, 16
Assembly ,........ F e e e 16
Installation . ., . .............. e 1817
Qlea Extension Photo ...... C e e e 17
Inspections . . . .. ... .. ..., ., 17
Corrosion Cantral . ... ... e e e 18
Information .. ...... ... .. .. ... ... 18

Corrosion Prevention--Salt Water/ngh Humndlty . 18
Corrosion Problems in Agricultural Application . 18-19

Corrosion on Aluminum Alloys . . ... ........ 19
Corrosion on Aoy Steels. , ... ...... vael.. 19
Exterigr Surface Touchup Treatment .. ... .. v 1920
Surface Touchup . .., .......... et e e 20-21

SECTION 11 — FLIGHT CONTROLS

Flight Controfs .. ... e e e , i
Deseription .. ... .. .. ... .. 1
Flight Contral Systemn Diagram ... ........ e 1
Pilot's Collective Cantrol Stick .. ... ... s 2

Removal ... ... .. .. . . 2
Pilot's Collective Stick Dlagram ......... R 2
Installation. .. ... ...... e e 2-3
Collective Pitch Control Stick e 3



Co-Pilot's Collective Control Stick . ... .,...... . 3
Remaval . .,... e e F e 3
Co-Pilot’s Collective Stick Diagram ... ...... . 4

Collective Trim Systern . ... ... ... Ch e 4
Remaval . ... ... ....... .. ...... .
Collective Bungee Tool lnstallatlon Photo ...,
Coitective Bungee System Diagram , . .........
Rigging . ............ e e N
Imstallation . ... ................... .
Location of Collective Bunges Photo ... ... ...
Collective Controls Diagram .. .............

Cyclic Pitch Control Stick .. ... ... e

Cyclic Sticks .. ...... ... ... . i,
Remaval .. ............... e
Installation ., . .. .......... e e

Cyclic Controls ... .. .. T, R
Lateral and Longitudinal Trim Motors Removal . 9.
Lateral and Longitudinal Trim Motar Assembly

s
DoOmMm -~ O,

ey
—

Photo ....... ... 0 v . 9
Lateral and Longitudinal Trim Motor Assemblv
Phote  ............... e 10
Cyelic and Collective Control Rigging Procedure . .. 11413
Cyelic Control System Diagram .. ......... . 12
Cyelic Azimuth Check — Verification of Rigging .., 14
Swashplate Assembly . .............., e 14
Description .. ......... e e b 14
Remgval . ........ e e e 14-15
inspection of Lower Swashplate Assembly .. .. 1817
Swashplate Assembly Diagram . ..., .., .... 16
Assembly of Lower Swashplate Unit , ., . ... .. 17
Remaval and Disassembly of Upper Swashplate
Unit o i e e 17-18
Swashplate Assembly Photo ......... veer.. 18
Inspection of Upper Swashplate Unit .. . ...... 18
Assernbly of Upper Swashplate Unit ... ...... 19
Main Rotor Blade Tracking Procedure .. ....... 19.21
Pracedure for Setting Autorotation . .......... 21
Main Rotor Drive System . .. .. .............. 21
Main Rotar Drive Systerm Vibration Trouble-
shooting Chart .., ... .. ........... 21.22

SECTION 12 — FURNISHINGS

Furnishings . .............
Description ... ...........



SECTION 13 — UTILITY SYSTEMS

Utility Systems . .......... e C s 1
Cabin Heating System .. ... ............. . 1
Heater Shroud .., .,....... e “an i
Valve Assembly ,....... e, . 1
Troubleshooting Cabin Heating System . . . . 2
Cabin Heating Diagram ,...... e e 3
Cargo Hook Diagram ....... e 4

SECTION 14 — INSTRUMENTS
Instruments ., .,

..... 1
Instrument Panel . . ..., ............. .. ... 1
Description .. ..................... 13
Instrument Panel Photo 4
Instruments and Systems Troubleshooting Chart | &
Airspeed Indicator .., ... .. e R 5
Compass . ................ ... .. 5-6
Altimeter , _...,...... teeaia b eea.,. B7
Engine and Main Rotor Tachometer Indicator . 7
Fuel Quantity Gage . .. .....,.......... 7-8
Engine Oil Temperature Indicator . ..., . ... 89
Fuel Pressure and Oil Pressure Gage ....... ]
Cylinder Head Temperature Indicator. . . . . . . 910
Ammeter . .......... P e ‘. 10
Gearbox Qil Temperature Indicator e 10
Pitot-Static System . ....... .. e A | ¢
Description .. ........ e e . 10-12
Pitot Static Systern Diagram . ...,..... - 11
PitotTuba......................... 12
instrument Lines ., ..... . ... Ve e 13
Instrument Lines . .., . b 14

SECTION 15 — TAIL ROTOR DRIVE ASSEMBLY

Tail Rotor Drive Assembly
Description . .......
Tail Rotor Assembly Photo
Removal of Tail Rotor Assernbly ... ... ....
Disassembly of Tai! Rotor Assernbly
Cleaning Tail Rotor Assemnbly
Tait Rotor Assemnbly Diagram e
Assembly of Tail Rotor Assembly , _ .,
Removal of Contral Assembly , .. ... ... Ve
Tail Rotor Control Photo . . ., . .. .
Disassembly of Bearing Housing

La b

B
NI MM RGN = -



Reassembly of Bearing Mousing . ... ... e
Tail Roter Pedal Controls , .. . ... e e .
Removal, Inspection and Installation . ..., .,

Tail Rotor Pedal Push-Pull Rods ... ... e
Remaoval and Replacement

Tail Rotor Mechanical Controls Diagram . . . .. .
TaH Rotor Bellerank . ,..,,...... Pt
Removal and Replacement .., ..........
Tail Rotor Gear Box Hemoval .., ....... ‘s
Rermoval ., ........ b b e e s
Disassernbly of Tail Rotor Gear Box ... ., ..
Removal and Disassembly of Input Shaft
Tail Rotor Gear Box Assembly . ..........

Removal and Disassembly of Qutput Shaft . .
Tail Rotor Gear Box Input Capsule Photo
Tail Rotor Cable Inspection and Replacement .
Tail Rotor Drive Shaft Assembly . ..,.......

Tail Rotor Cable Assembly Diagram ... ....
Tools and Equipment Necessary to

Perform Operation ...............
Removal of Tail Rotor Drive Shaft, Pillow

Assemblies, and Mechanical Tachometer |
Inspection of Tail Rotor Drive Shaft

Assembly . ....... e
Tad Rotor Drive Assembly Diagram ... ...
Assembly and lnstallation of Tail Rotor

Orive Shaft and Pillow Block Assembly .
Installation of Mechanical Tachometer ., . ..
Alignment of Tail Rotor Orive Shaft ., ... ..
Final Inspection of Tail Rotor Drive

Agsembly . ................ Ve
Re-installation of Tall Rotor Orive Assembly
Tail Rotor System ... ......... e

Tail Rotor Rigaging Procedure . . ... ... .. ..
Tail Rotor Rigging Photo , ... .........

Tail Rotor Lubrication Points Photo ... .,
Tail Rotor Rigging Tool Photo ... .. ... .
Tail Rotor Balancing - Static. .. ... ....... e

Tail Rotor Balance Photo ., .. ......... P

Yy
o
[r=]
i}

Lini i oo BT R T R R N |






hMaa-2-1

F-28A DESCRIPTION

One of the first steps in obtaining the utmost performance, service,
and flying enjoyment from your E-28A is to familiarize yoursetf

with its equipment, systems, and controls,
THE HELICOPTER

The Enstrom F.28A Helicopter is designed for high performance,
mechanical simplicity, and maximum versatility. By virtue of com-
ponent longevity and minimum maintenance réequirements, the F-28A
enjoys the lowest operating cost of any helicopter. The rugged,
rotor head, combined with the {51 ibs.) rotor blades, give unheard-of
stability and excellent autorotational characteristics.

INTERIOR ARRANGEMENT

The cabin interior is a full, three-place, side-by-side seating arrangement
with 2 spacious 617 width for maximum pilot and passenger comfort
and safety. The wide choice of interior color styling is available to
complement any exterior combination. The instrument panel iz on
the horizontal plane for more natural scanning and is conveniently
located for dual pilot viewing. Simple, clean controls blend tastefully
into the interior, Excellent wisibility is offered through the clear
view tinted Plexiglas wrap-around windshietd and doors to overhead
and Jower deck windows. Extra-width., swing-open doors close
securely with simple-to-operate safety lack handles,

AIRFRAME

The airframe is composed of three main sections: the tail cone
assembly, cabin assembly, and pylon assembty,

The tail cone gssembly is a SEMi-MONOGaGue structure and attaches
to the pylon assembly with three bolts for easy removal and installa-
tion, The rear of the tail cone supports the horizontal stabilizer,
13il 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 tnstrument
panel, cyclic, collective, and tail rotor contrals, The wrap-around,
tinted Plexiglas windshigld and full glass doors, plus upper and lower
deck windows, provide for excellent visibility. The extra-width,
swing-open doors close securely with simple-to-operate safety lock
handles, The helicopter can be flawr with either teft, right, or both
doors off,

The pylan structure assembly is fabricated from steal tubing and
hauses the engine, the bglt engagerment and idler assembly, clutch,
cooling fan, fuel tanks, and main rotor drive system. A skKid-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-gil struts soften tanding loads snd_ aid
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in leveting the heticopter while on the ground,
AIR INDUCTION SYSTEM

The air induction system consists of a filtered non-ram carburetor
air intake located beneath the engine compartment. It incorporates a
spring-loaded, automatic alterpate air source,

POWER PLANT

A Lycoming HIO-360-CIA-205 HP four cylinder opposed engine is
used in the F-2BA Helicopter. The engine is delivered with platinum
spark plugs.
NOTE: It is recommended that the appropriate Lycoming
Operator’s Manual be consulted prior to any adjustment
or repair to the engine.

Ol SYSTEM

The Lycoming engine employs a wet sump tubrication system. It has
a capacity of 8 quarts. A bayonet-type oil quantity gsuge with
graduated markings is part of the oil tank filler cap and is accessible
through the left-hand side cowling of the engine. Engine oil cooling is
accomplished by an oil cooler with thermostatic valves and by-pass
provisions. It is located on the right-hand side of the engine
campartment,

Qil System indicators - Oil 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

Throttle. A iwist-grip type throttle is located on the collective pitch
contral stick for direct control of engine power. It is manually
connected to the fuel serva-throttle valve on the engine.

Mixture Control, A mixture control push-pull control knob is
provided on the center of the consale. It is pushed in during aht
flight operations. Shutting off the engine is accomplished by placing
the mixture control in the 1dle Cut Off pasition.

Magneto Switch, The magneto switch is a key-operated switch jocated
in the center of the instrument panel. For starting, place the switch
in the Bath position,

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

Master Switch. The master switch is located on the instrument pangl
next to the master switch circuit breaker. |t is a single-throw, two-
position switch,

CABIN HEAT

The cabin heat controt is located at the left-hand side of the pilot's
seat, on the floor. By maving the control in or out. the anerator
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regulates the amount of cabin heat through the output louvers located
in the center of the fioor under the instrument panet,

CLUTCH ENGAGING LEVER

The clutch engagement lever is located at the right side of the pilot's
seat on the forward face of the seat structure, The clutch lever is
provided as a means of engaging and disengaging the rotor drive
system,

FUEL SYSTEM

The systern consists of two interconnected fuel tanks, which feed
simultaneously to the engine, Each tank must be filled individually,
They are located on the left and right side of the aircraft over the
engine compartments, The tanks are fabricated of fiberglass and have
an individual fuel capacity of 15 gallons each, Each fuet tank is gravity
fed to a central distributing line which connects to the electric boaster
pump and engine drivern pump. The fuel control valve is an off-on type
and is located on the firewall next to the pilot's left shoulder, Each
tank has an individual drain valve in the bottom, There iz also a main
fuel filter located aft of the firewall in the engine compartment. The
control is on the right-hand side of the engine compartment and
gxtends beyond the side panel,

Auxilliary Fuel Pump Switch. The fue! booster pump switeh and fuel
pressure warning lights are located on the instrument panel.

Fuel Quarntity indicator, The fuel guantity gauge continuoushy
indicates the total guantity of fuel. It is hooked up through a simple
type liqguidometer float located in the right-hang fuel tank.

Fuel Pressure Indicator. The fuel pressure indicator provides PSI
pressure readings of the fuel as delivered to the flow divider. The
indicator is marked for normal operating range from O - 12 PSI,

TRANSMISSION SYSTEM

The main transmission unit provides an §.7871 reduction ratio
between the engine and the main raotor. The transmission incarporates
a free-wheeting unit in the upper pulley assembly, which is mounted
on the output pinion shaft, The free-wheeling unit provides a dis-
connect from the engine in the ovent of a power failure and permits
the main and tail rotors to rotate in order 1o accomplish safe auto-
rotation landings, Five and one-half pints of No, 80 wt. oil are used in
the transmission, 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 compartment. A vent line is located on the forward side
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 main rotor

transmission gauge is located on the instrument panel and is radiined
ay 22008,
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Tail Rotor Transmission. The tail rotor transmission, 2 right-angle
transmission mounted at the aft end of the tail cone, supports and
drives the tail rotor. The tail rotor transmission transmits power from
the tail rotor drive shaft to the tail rotor assembly through steel spiral
beveled gears housed in an aluminum alloy housing, The tail rotor
transmission is equipped with a self-contained fubricant supply and
level gauge at the rear of the housing and a magnetic plug can be
removed 1o inspect for metal particles. Its capacity is % pint of No, 10
-oil.

ROTOR SYSTEM

Main Rotor. The main rotor is a three-blade, fully articutated system;
that is, the blades are hinge-mounted to be free to lead-lag, flap, and
feather. The fully articulated system in the E-28A Helicopter provides
smooth control responses in all modes of fHight: and due to the kinatie
energy stored in the heavy rotor blades, allows for easy-to-perform, safe
autorotation landings in the event of power faitlure, The rotar assembly
is mechanmically simple and consists of three afl-metal bonded blades,
upper and lower rotor hub plates, universal blocks, biade grip

assemblies, and lead lag hydraulic dampers. The excellent hydraulic
dampers govern the lead-lag motion and aid in the dynamic stability
of the F-28A, ‘

Tail Rotor. The tail anti-torque rotor counteracts the torque of the
main rotor and functions te maintain or change the helicopter heading,
The tail rotor is 2 two-bladed, teetering, delta-hinge type assembly.
Each blade is connected to a common hub, Blade pitch change is
accomplished by movement of the pilot's directional control pedals
that are connected to a pitch gontrol assembly mounted on the tail
rotor 909 gear box, This blage pitch pravides control of torque and
change of directional headings. Power to drive the tail rotor is wken
from the input shaft of the main transmission.

Rotor Tachometer, The rotor RPM indicator is part of a dual-purpase
" tachometer which afso reads engine RPM.

Stabitizer, An all-metal, fixed-position stabilizer adjusted ta a -49 i3
installed on the tail cone assembly for longitudinal stability.

FLIGHT CONTROLS

Cyclic Control, The cyclic contral stick is similar in appearance 1o the
control stick of a fixed-wing aircraft, The direction of stick mevement
results in a change of the plane of rotation of the main rotor and will
produce a corresponding directional movement of the heticopter
through the lengitudinal and lateral modes of flight. The stick grip
incorporates a trigger-type switch used for radio transmissions. A trim
switch is also located on the cyclic stick grip to contro! the longitudinal
and lateral trim forces.

Collective Piteh Control. The collective pitch controf lever is locatad
to the left of the pilot's pesition and controts the vertical mode of
flight. The amount of lever movement determinas the anale of artack
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and the Iift developed by the rotor blades and results in an ascent ar
descent of the helicopter, A rotating, grip-type throttle is located at
the end of the collective control..

Diirectional Contral Pedals. The directional control padals are located
in the cabin forward of the pilot and/or co-pilot. When moved, these
adjustable pedals change the pitch of the tail rotor blades and therehy
pravide the method of changing directional heading.

FLIGHT iNSTRUMENTS

The standard flight instruments which are installed in the F-28A as
basic equipment comply with the requirements under visual flight
rules for day or night operation. The panel arrangement provides
ease of visua! observance and includes space provisions for Installation
of additional instruments to meat individual reguirements.

Airspsed Indicator. The single-scale airspeed indicator is calibrated in
MPH and provides an indicated. airspeed reading at any time during
forward flight. The reading is obtained by measuring the difference
between impact air pressure and the static vent, The pitot tube, which
pravides the impact air pressure source, Is located forward of the cabin
nose section. Static air pressure for instrurment operation is derived
from two static vents logated on either side of the tail cone assembly,
The openings in the pitot tube and static vent ports must be maintain-
ed 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 feet, The long hand in a single
complete sweep of the dial totals 1,000 feet, and the shart hand
totats the thousands of feet altitude. The instrument is vented to
the samae static port vents as the airspeed indicator,

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

Frea Air Temperature Indicator. The free air temperature indicator
is a direct reading, bi-metallic instrument with a stainlass steel
probe. This instrument provides ambient termperature information
which, when utilized, will assist in determining performance capabili-
ties of the helicopter at the existing climatic condition. The indicator
is located in the top of the canopy.

ELECTRICAL POWER SUPPLY SYSTEM

Direct Current Power System. The basic power supply system is 3

12-valt direct current system, with a negative ground to the helicopter

structure. A belt-driven alternator is logated on the aft part of the
engine and is used in place of a generator. One 12wvolt battery is

located in the right-hand side of the pilot's compartment and serves

as 2 stand-by power source supplying power to the system when the
alternator is inoperative.
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KEY TO INSTRUMENT PANEL

Manifold pressure/fuel pressura
Fue! guantity

Qil pressurs

Main rotor aear box

Qil temperature

Ammaeter

Cylinder temperature

Redig circult breakaer
Altimeter

Airspasd

Rotor/enging tachometer
Panel {lght dimmer switch
Ignition switch

Master switech and circuit breaker
Fuel pressure indicator

16
17
18
19
20
|
22
23
24
25
26
27
23
29

Engine hour meter

Clack

Panal light

Running lights

Anti-collision light

Landing light

Altarnator switch

Panel light eireuit bireaker
RAunning light cireult breaker
Anti-collision light ecireuit breaker
Landing Hght circuit breaker
lanition circuit breaker
Instrument CL circuit breaker
Trim motor circuit breaker
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Electrical Power Panel. The following switches and circuit-breakers
are located on the right-hand side of the instrument console within
easy reach of pilot or co-pilot: landing light, navigation light,
position light, alternator, instrurnent light, and master switch.

LIGHTING EQUIPMENT

The basic helicopter is equipped with the required lights necessary for
VFR night operation plus additional lighting equipmant for utility and
convenience purposes, The electrical panel on the right-hand side of
the instrument console contains the protective circuit breakers and
control panels for the lighting equipment, .

Position Lights. Two position lights are located ane on either side of
the forward cabin siructure and two lights are located aft of the
stabilizer on the tail cone.

Anti-Collision Lights. The anti-collision lights have a rotating,
flashing action that provides for adequate identification of the
helicopter.  One anti-collision light is tecated on top of the fuselage
aft of the cabin, and the ather light is located forward of the cabin
structure under the pilot's compartment. They are operated by the
anti-collision switch located on the panel,

Landing Light. The landing light is of the permanent extend type and
is mounted on the underside of the cabin structure and set in the
desired angle for the best forward illumination, The switch for
operation of the landing light is located on the instrument panel in
the electrical console section,

Instrument Panel Lighting. Three lamps located under the glare
shiefd give maxirmum visibility with minimum glare,

RADIO

The radio is located on the right-hand side of the instrument panel.
A circuit breaker is located to the right of the radio, A transmission
switch is located on the cyelic stick. The radio jack box is located
on the forward face of the firewall behind the pilot's right-hand
shoulder.

GROUND HANDLING WHEELS

Each landing gear skid tube has provisions for easily installed landing
gear wheel assemblies. Each assembly has a manuaily operated aver-
centering device to hift the skids for installation of the wheels or
retracting them for flight. The ground handling whesls should be
retracted and the helicopter allowed to rest on the skids when engine
run-up is peing performed or when helicapter is parked,

BAGGAGE COMPARTMENT

The compartment for storage of baggage is provided in the tait cone
assembly aft of the engine comparwment, Access to the area is
through a single door located an the right-hand side and bas a lock
for external locking.  The capacity of the compartment is approxi-
mately 100 oo BLcand chas an ailowakile toading capacity 6f 60 1bs,
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F-28A SPECIFICATIONS

Powaer Plant

Typa

Designation

Cylinders

Mormal power

Normal APM

Specific fuel consumption
Weight

Qil

Performance

Maximurm speed

Best rate of elimb
Normal fuel capacity
Rate of climb at sea level
Hovering ceiling - IGE ft,

Operating RPM's

Engine

Tail Rotor

Mair Rotor

Main Rator Autorotation Range

Ratios

Lower to upper pulley
Main Rotor Gear Box
Tail Rotor Gear Box
Engine to main rotor

Dimensions

Width (overali}
Rotor diameter
Height {overalt)
Length {overall)
Cabin width at seat
Tread - Landing Gear
Rotor Systam
Number of blades
Chord - sach

Disc area

Main rotor RPFM
Tail rotor diameter

Number of biades
Chard

MM.2-9

Lycoming Qppaosed
H10-360-CI1A
4

205 HP

2900 RFM

5 lbs. hp/hr.
322 1bs.

8 qts. @ 15 Ips,

N2V
S8m.p.h.-1AS,

30 V.5, gal. @ 176 Ibs,
950 FPM

5600

2900

2365
330
313.-385

9.5"

804 sq. ft,
330

467

2

3.375"
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SPECIAL TQOLS
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SPECIAL TOOLS LIST

NOTE: Special tools may be purchased from Tha
Enstrom Corporation, Menominaee, Michigan,
Attn; Parts Dapartment.

{tam

-
O WD 00~ L3 R a2

11
12
13
14
15
16
17
18
19
2
22

25
26

30

Nomenclature

Wheel Bar, ground handiing
Wrench, 28-142586 thrust nut
Wrench, 28-14007 retention nut
M/R Track Kit, 3 reflectors

Pin Guide, M/R Blade

Wreapnch, Trans Pinion Nut
Hoisting Sling, 3,000 {b, capacity
Tail Rotor Rigging Tool

Socket, retention thrust nut
Grease Injector Adapter

Wrench Damper Shaft

Wrench Swash Plate Gimbal
Hoisting Eye

Mandril Assembly T/R Balancing
Wrench T/R Box {nput Nut
Retainer — Collective Spring Capsule
Tab Bender

Gage, Tab Angle

Wrench, Tail Rotor Spindle

M/R Spindle Sleeve Banding
Blade Grip Seal Tool

Wrench Retention Nut (new type)
Pinion Nut Wrench

Revised 3/22/72
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Part Na.

T-0001
T-0003
T-0004
T-0008
T-0009
T-0010
T-0011
T-0012
T-0013
T-0014
T-0015
T-0016
T-0017
T-001%
T-0020
T-0022
T-0026
T-0027
T-0033
T-0035
T-0036
T-0048
T-0053
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PREFLIGHT INSPECTION

This checklist is designed to be used as a reference guide while per-
forming the preflight inspection. Thorougly familiarize yourself with
this Manual before utilizing this checklist, Prior to starting the complete
preflight inspection, check the following iterms in the cockpit: battery
switch QFF, magneto switch OFF, all other switches OFF, fuel
valve ON, '

F-28A Exterior
CAUTION: Remove all covers and locking devices

Check left hand door for security.
Check windshield for cracks.
Check pitot tube for obstructions.
Check tanding lights, beacon and navigational lights for operation
and security,
5. Check induction intake scoop for obstructions. }
6. Check right hand shock strut—piston extension should be %" to
1%" from red line—struts clean and tires properly inflated.
7. Check right hand landing gear for security.
8. Check right hand door for security.
9.  Drain fuel sump,
10.  Chegk right hand engine compartment,
11.  Check air intake scoop for obstructions.
12, Chack right hand fuel tank - FULL - 100/130 octane - cap
secured.
13, Check main gear box oil level,
14, Check baggsgz 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. Cheack stabilizer for security.

19, Check left and right position lights for operation and security.

20, Check tail rotor piteh links for binding or logseness., Check tail
rotor blade for security and leading edge for nicks, bonding
separation and general security.

21.  Check tail rotor guard for damage and security.

22, Check left hand static port - opening unobstructed.,

23. Check main rotor blades for nmicks, bonding separation or
looseness,

24. Check main rotor piteh links for binding or looseness,

256.  Check cyclic and collective walking beams for security.

26.  Check blade dampers for proper security and il level,

27. Check left hand fuet tank - FULL - 100/130 octane - c¢ap
SELLTRC,

2wk~



28,
29,
30
3,
32.
iy

34,

MM-3-2

Check engine oil - & quarts minimum, 8 quarts maximum,
Check fuel system for leaks,

Check exhaust manifold for cracks and looseness.

Check engine for oil leaks,

Check belt drive system,

Check feft hand shock struts—piston extension should be % to
1%" from red tine—struts clean and tires properly inflated,
Check left hand landing gear for security.

F-28A Interior

._.
CEDNDE AW N

11.
12,
13.
14,
15,
16.

Check and adjust rudder pedals,

Chack seat belts fastened or stawed,
Doors 1atched,

Set collective full down,

Check clutch disengaged.

Check throttle CLOSED.

Check mixture IDLE CUT OFF.

Check fuel valve ON,

Check magneto switch OFF,

Radio switches OFF,

Set master switch ON,

Check fuel quantity.

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

Check controls for freedom of operation.
Set altimeter,
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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 sheets when completed may be
kept as a permanent part of the helicopter's records. Adherence to
Maintenance Manual information iz mandatory and should be consulted
when utilizing this check sheet. Each periodic inspaction includes every
preceeding inspection; the 100 hour periodic inspection includes.
all 50 and 100 hour items. A complete lubrication check shest
must accompany the signed inspection check sheet,

OVERRUNNING CLUTCH SERVICE INSTRUCTIONS

Threa screws are provided in the flange of the overrunning clutch,
Turn clutch until two screws are horizontal and the third screw is
above, Remove the top and one of the bottom screws. 0Oil should
seep out of lower hole. If oil does not seep out, add oil through top
hole with a spring-type oiler, Reference lubrication chart page MM-3-6.

OVERRUNNING CLUTCH
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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

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

] ] ] 3
o o o o
& DESCRIPTION g 5 g HE DESCRIPTION S 5 S 5
32 2 |=B|lsB|=2L 2 13|
= EEREIERIEE 2 828 e
z8 T |[=6|=6|z8 I |[=6[=56
GREASE: Aeroshell 14 (G-403) SAE 10W
2 | Tail Rotor Couplings 100 1 | Tail Rotor Gear Box (Change) 5 oz. 100
2 | Clutch Flex Cable 100
2 | Gound Handling Wheel (Hand Pack) 100 NOTE: Use 2 drops oil on all controls | 100
Hinges, Locks, Catches 100 Use 2 drops oil on Tachometer Shaft | 100
2 | Tail Rotor (Lubricate) 25
2 | Tail Rotor (Purge) 50 HYDRAULIC OIL MIL-H-5606A
18 | Main Rotor Hub (Lubricate) 25 PETROLEUM BASE
18 | Main Rotor Hub (Purge) 100
3 | Main Rotor Walking Beam 25 4 | Landing Gear Struts Add as required
1 |Drive System Lower Strut Bearing 25
5 | Tail Rotor Drive Shaft AEROSHELL GREASE 16 SPEC.
Bearings 25 MIL-G-25760A
GEAR LUBRICATE: MOBIL OIL EP 1 Belt Roller 100
SAE80-90
ENGINE LUBRICANT
1 |Main Rotor Gear Box (Change) . . g i
Normal capacity 5 ¥ pints 100 Temp. Single Visc  Multi-Visc. :Zziﬁg as
(Above 60 F.) 50 40-50 Drain and
SOCONY-MOBIL, SUMMER - DTE :
HEAVY/MEDIUM OIL WINTER — 30-90F. 40 40 refil
ARTIC “C” 0-70F. 30 400r20/30 EVEY 50
hours.
1 | Over Running Clutch 100
FUEL AVIATION OCTANE
100/130, 30 gallons capacity ‘ ‘
Form No. F 170

Revised 8-1-74
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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
53 |82 |8« 5z [8<|8s
NATURE OF INSPECTION 8B5S a& _3 g _3 NATURE OF INSPECTION BSH & _3 g _3
QS seS|SS QS =B SS
3238888 £g3lsg|se
SEE=E8=06(=0 I=R=2S el Gl
MAIN ROTOR GROUP Record compression check: 100
Inspect rotor head for freedom...cracks 100 ® @ ®3) . 4) .
or other damage. Cht’?ck alternator drive belt tensions — 50
Inspect swash plate for excessive wear. 100 12 deﬂect!ons.
Inspect drive system components for 100 Check cooling fan for loose or bent 100
cracks or other damage. blades.
Inspect main rotor blades for scratches, 50 Check fan hub for craf:ks. 100
vent holes at tip obstruction...leading Check oil cooler and lines for cracks, 50
edge for excessive wear and abrasion. leaks and looseness and debris and
Dampers: Check for evidence for loss of 100 obstructlon_. .
fluid and attach points for security. Check engine cooling shroud for cracks 100
Check rotor blade track, if necessary. 100 and Ioos.en.ess.
Check drag links for looseness. 100 Check air filter as_sembly, clean and 100
Check pitch arms for looseness and 100 replace flltgr cartridge. .
security. Check engine breather for obstruction. 100
Check push - pull rods for clearance. 100 CABIN GROUP
Check main rotor pitch links for binding 100 Check seat belts for attachment and 100
and looseness. wear.
Check main drive clutch control system. 100 Check clutch engagement (see 100
Check main collective transfer bearing 100 Maintenance Manual).
for freedom (Sealed Bearing). Check all controls for freedom. 100
Check Dynaflex Bushings (rod end in 100 Inspect windshield for crack, 50
lower push pull dog leg for deterioration.) deterioration.
POWER PLANT GROUP Inspect door hardware, attachments and 100
Check baffles for cracks and tight fit to 100 cracks.
cylinders. EXTERIOR FUSELAGE GROUP
Check cylinders for cracked or broken 100 Check pitot tube for obstruction and 100
fins. security.
Check air entrances and exits for 100 Check T/R cables for wear and proper 100
deformity. tension.
Remove and clean fuel screen, fuel 100 Check operation of navigation lights, 50
servo. landing lights and beacons.
Check magnetos for timing and sync, 100 Inspect all welded tube structures for 100
check point openings. Check retard for local corrosion and cracks.
operation. Check tail rotor guard attachment and 100
Check engine mounting bolts and 100 tube for cracks and looseness.
bushings for security. Check tail cone and stabilizer assembly 100
Check spark plug elbows and shielding 100 for security and safety.
nuts for looseness. Inspect all cowling for attachments, 100
Drain and refill oil sump. 50 inspect air scoops.
Remove and clean gil screens_. 50 TAIL ROTOR GROUP
Drain and clean main fuel strainer, and 50 Check tail rotor drive shaft spline 50
check fuel vents. couplings for excessive grease leaks.
Check intake and exhaust systems for 50 Pull and inspect magnetic plug in tail 100
security and leaks. rotor transmission.
Check muffler for cracks. 50 Check teetering bearings for roughness. 50
Inspect engine for oil leakage. 50 Check blade condition for damage, 50
Inspect safety wire of all drain plugs and 50 cracks and bonding.
covers. ) ) Check hub for security to shaft. 50
Inspect injector unit and fuel line 50 To inspect feathering bearings for 50
connections. brinelling and lubrication, disconnect
Check engine controls for travel and free 50 pitch links and rotate blade 2 or 3 turns.
operation.
Replace or clean spark plugs. 100
Check ignition harness for breaks. 100

*Check spherical bearings, rod end in lower push pull dog leg for clearance

on spherical diameter.

Form No. F 170
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Check tail rotor gear box oil level. Daily
TAIL ROTOR GROUP (continued) Check main gear box oil level. Daily
Check tail rotor track if necessary. 100 Inspect for oil leakage on lower 100
Check tail rotor control for rigging if 100 seal (swashplate area).
necessary. Inspect input pinion drive seal for 100
Inspect transfer bearings on control 50 leakage.
voke for ease of movement. |
| LANDING GEAR GROUP
ELECTRICAL GROUP Check landing gear for cracks in 100
Inspect all electrical wiring for 100 weld areas, bolts at all attach and
general condition and proper pivot points for excessive wear.
anchorage. Inspect wear plate on skids for 100
Check radio and instruments for 100 excessive wear — replace as
proper operation. necessary.
Check battery for security. 50 Inspect landing gear oleos, attach 100
Check battery terminals. 50 points, oil leakage, corrosion and
Check battery for electrolyte and 50 proper extension. (See
specific gravity only if lead acid Maintenance Manual)
battery is installed. .
*For Nicad Batteries See 50
Manufacture instructions. BELT DRIVE GROUP ASSEMBLY
Check free wheeling clutch for 100
smooth operation.
TRANSMISSION GROUP Check condition of drive belt and 100
. . ; set proper tension.
g?sfi;]za:}zg%slw in main 100 gz;:el‘(nt‘):zlt roller for proper 50
Check condition of gear teeth in 100 o .
i o aramison. (Se
Maintenance Manual) .
separated or cracked.
NOTES: (1) Each progressive inspection includes every preceding inspection (example: the

100 hour inspection includes all 50 and 100 hour items). (2) A completed lubrication check-off sheet must
accompany the signed inspection form.

It is certified that this helicopter has been thoroughly inspected per handbook of maintenance instructions
and found to be airworthy, and appropriate entries made in the helicopter’s logbook. It is further certified
that the helicopter conforms to FAA specification, that all FAA airworthiness directives and manufacturer’s
service bulletins have been complied with, and the helicopter’s papers are in proper order.

MECH. SIG. RATING

DATE PILOT SIG. (if required)
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SPECIAL. INSPECTIONS
F-28A Helicopter

Item Paragraph

MNOQTE: Prior to overhaul of any vendor component, it is suggested
that an up-to-date manufacturer’s manual be obtained.
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SPECIAL INSPECTIONS ~ POWER PLANT

INSPECTION RECOMMENDATIONS FOLLOWING OVERSPEED
OF AVCOLYCOMING ENGINES {Raf. Service Instruction No. 1023C,
May 19, 1967.) :

The engine Model HIQ-360-C18 averspeed limitation is 3200 RPM, and
it is recommended that the following inspections be performed.

For engines that have not exceeded the overspeed limitation, no
inspection is required,

Engines that have exceeded the overspeed limitation 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 Aveo Lycoming Service Bulletin No. 268. [n engines that employ
dynamic counterwelghts, the bushings must be replaced in both the
counterweights and the crankshaft. Engine must have connecting rod
bolts and nuts replaced.

LYCOMING 200 HOUR INSPECTION

In addition to the items listed for daily pre-flight, 50 hour and 100
hour inspections, the following maintenance check should be mada
afrer every 400 hours of aperation.

Valve Inspection. Remove rocker box covers and check for freedom
of valve rockers when valves are closed. Look for evidence of abnormal
wear or broken parts in the area of the valve tips, valve keeper, springs
and spring seats, If any Indications are found, the cylinder and all of
its components should be removed (including the piston and connecting
tod assembly) and inspacted for further damage. Replace any parts
that do not conform with timits shown in the latest revision of Servica
Bulletin No. 268,

OVERHAUL CYCLES

POWER PLANT

Component Ovarhaul At
Lycoming Engine 1000 hrs,

(Ref. Lycoming fetter 1009M dated 9/6/68)

LIMITED LIFE AND COMPONENT OVERHAUL LIST

NOTE: Components listed shall be removed from the helicopter
at the periods specified, in accordance with FAA requirements
as they are limited lifa items. Overhaul of companants must ba
accomplished in accordance with the manufacturer's fnstructions.
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Part Life  Overbaul Cycle

Nomenclature Part No, - (hours) {hours)
Main Drive Belt 675-1.35 or LD-719 1200
Belt Idier 600
Fulley Bearing (MRC.20222)
Swash Plate MRCS201SBKZZ 1200
Bearings New Departure
2983L13x38 1200
Damper Assembly  28-14264 600
Tail Rotor 2815120 4500
Blade Assermnbly
Beft Strut 99608 %38 600
8earings (upper) :
Lycoming engine 1000 {(Ref,

Lycoming letter
1009 M dated
9/G/68)

NOTE: Prior to overhaul of any vendor component, it is suggested
that an up-ta-date manufacturer’s manual be obtained.



SHIMS COLOR IDENTIFICATION CHART
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e,
INFORMATION:  The following color codelng it used on aH plastic shimg
used an tha F-284 Helicopter,
0005 .001 0015
Silver Amber Purple
002 003 004
Red Green Tan
N
.005 0075 010
Blue Transmatte Brown
i
25 015 020
Black Pink Yellow
025
Solid g‘ig! |
White
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The tollowing information defines the farmulas and methods used to calculate
torgue when an adapter i used on the wrench. Mathods of physically applying

force to the wrench are discussed with the aim of eliminating erronsous reading
and torque.

When adapters or extensions mre to ba utilized, do not use & torque wrench

constructed 5o that the position of the applied load can be varied on the frame or
handle.

™ EFFECTIVE LENGTH, WRENCH AND ADAPTER i & A}
.
Tw
W(S—
A —-
.

Effective langth, wrench and adapter

= EFFECTIVE LENGTH, WRENCH AND CURVED ADAPTER (L& A }um—m

A ) L

Effective langth, wrench with curvad adapter (L + A)

TW: Scale reading on wrench,
Ta: Torgue (force ar end of adapter),
Length of adapter.

A
L: Length of wrench lever,
F Foree

c

Conversion constant

W abtain— Torque produced at the end of adapter, calculate as foltows:
Ta= (L+A}xF

Tw
t¢ obtain— Force required on wrench handla, calculate as follows: F =

ta obtain= Torque at end of the adapter, calculate as follows: Ta=Twx (L+A)

NOTE:  The langth of the adapier wil! incrwase tha cepecity of the wranch In
dirsct proportion to its relation 1o the fixed tanath of the wrench.
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—=EFFECTIVE LENGTH, WRENCH W{TH OFFSET ADAPTER (& Ay ) —

Ay Ly

ar

Effective length, wrench with offset adapter tl.2 + A2$

. Velves listed apply only to cadmium plated bolts and nuts coated with
molydisulphide,

- 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 befaee installatian,

In some cases, when tightening castetlated nuts, the cotter pin holes will ngt
line up with the slots in the nuts, In such cases, the nut may be avertightened
encugh to line up the nearest slot with the cotter pin hole, but the maximum
appliad tarque must not exceed the values listed,

. Bolty sand screws with strength of less than 125,000 psi do not reguire a
mandatory torque vajus, The nut-bolt combination shall be tightened
to make satisfactory joint,

. Bolts and serews with strength of 160,000 psi minimum or highar shall be per
No, 1, unless otherwise specified standard torgue values,

Wranch with (gdapter at zight argis
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i

I

.

3.004

Wranch with stirrup-type hgndie

3010

Incorract force application

PALM GRIP HANDLE

1-0i1

Wrench with calm grip and axtension



MM.3-16

To obtain— Adapter length whan the desired torque is known, calculste ag
fallows:

_(Ta - Tw) x 1
A Tw

To obtain— Scale reading on the wrench when the desired torque is known, :
calgutate ag follows:
= Tax L
™= +a
To obtain— Conversion conttant which it a ratio of the levar length of the
wrench te the total length of the wrench and adapter, calculate
a3 follows:
s bk
¢ L+A
To obtain— Actusl torque at the adapter using the constant, calculate a:
followsa:
- Tw
Ta o
To obtain— Actusl torque reading of the scale when the torgua at the adapter
I% know, galcuiate as follows:
Tw=TaxC
CAUTION: Torqua readings will be ingccurate if the formulas are apptied
whan uging a torque wrench with a rigid handts. T
Adaptors which conform to the aforementioned sentence above in no way
pffect the caleutations previously described,
TABLE 3-4 - TORQUE DATA
SPECIAL TORQUE DATA
PECULIAR TO #-28A ROTORCRAFT
Nomenclature Part No, Torque
Tail Rotor Qutput Shaft
Retention Balt AN7-HBA 300"/1bs,
Tail Rotor Spindle Nuts SLEIN-4 50'/Ibs,
Tail Rotor Input Shaft NO4 50/,
Main Rotor Gear Box Pinion
Nut SLW3045 2000 PSI” /s, *1007/" e
Upper Main Rotor Shaft -0
Mub Retention Nut 28-1400 400" /Ibs.
Lower Main Rotor Shaft
Carrier Nut 28131 333" /1bs.

Biade Spindles Retention
Nut 28-14335 12" /ibs.
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WEIGHT AND BALANCE

INFORMATION

Al helicopters are designed for certain limit loads and batance
conditions. Changes in equipment which affect the empty weight
center of gravity must be recorded in the aircraft and engine lag
book, It is the responsibility of theshelicopter pilot to ensure that
the helicopter is loaded properly. The empty weight, empty weight
C.G. and useful lgads are noted on the weight-balance sheet included
in this Manual for this parncular helicopter.

NQTE: The C.G. range for the F.2BA Helicopter is 92.0" to
88.0" from datum line at a maximum gross weight of
2150 Ibs. Listed on page FM-3-5 is a typical loading
condition of the F-28A Helicapter, both rearward C.G.
and forward C.G. condition.

WEIGHT AND BALANCE

The removal or addition of fuet or equipment results in changes to
the center of gravity and weight of the aircraft, and the permissible
useful load is affected accordingly.  The effects of these changes
must ke investigated in all cases to eliminate possible adverse effects
on the aircraft’s flight characteristics. The horizontal reference
weighing point is located 20 inches forward of the center bolt in
rear skid attachment,

Maximum Gross Weight 2150 lbs.
Empty Weight (no accessories, fuel or Oil) 1450 1ibs.
Useful Load 700 tbs.
Approved Forward C.G. Limit Station 92
Approved Aft C.G. Limit Station 98

TOOLS AND EQUIPMENT

Tape Measure Commercial
Scale (twao) 1000 Ibs, capacity
Scale - tal (one) 100 tbs, capacity
Level - bubble-type Commercial
Work standg As required

DETAILED PROCEDURE FOR WEIGHING F-2BA SERIES
HELICOPTER

a. Thoroughly clean helicopter. .

b. Helicopter will be weighed inside a closed building to prevent
errors i scale readings dug to wmd 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
waighing helicopter,
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The helicopter will be weighed without fuel, but the weight and
balance record will reflect corrections to indicate the amount of
unusable fuel required by the helicopter configuration, The
Lelicopter may be weighed with full oil or without oil, but the
waight and balance report should be corrected accordingly.

. Tare will he noted when helicopter is removed from the scales.

NOTE: Check ail ievel of main transmission and tail rotor
transmission, Check to see that the main rotar blades
are in uniform position, 1209 apart,

. Close and secure both doors, left and right hand sides,
. Haist or jack helicopter clear of ground.
. Position tweo main scales beneath the skids,

Position 2 pipe nipple in the center of left and right hand scates
at 20 inches forward of center bolt in rear skid attachment
{Detail No. 1) ‘
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NOTE: Side panels must be removed for leveling. After levaling,
temporarily install for waighing.
i. Height of tail to be adjusted for level,

k. Level fore and aft to be taken at lower pylon tube, left side, so
identified, (Detail No. 2)

I. Lateral level taken at lower forward pylon tube.

ap—

m, Small scale will be locatad under tail rotor guard at the center line
of the tail rotor output shaft, shown above.

CAUTION:  Exercise care to maintain scale alignment during
lowering operation of helicopter on scale. No part of skid should
touch scale, If helicopter doesn’t balance on pipe nipplas,
move skids as necessary to obtain balance, and measure from
rear skid attachment center bolt to center of pipe nipole.
Record measurement on weight sheet.

n. Using jack, raise or lower tail as required to level the aircraft
along the longitudinal axis, paying attention to the level on the
longitudinal and larerzl pylon tubes,
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. Read and record weight from each of three scales,

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

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

CAUTION:  Weight and measurement readings are critical.
Double check results,

. Remove helicopter from scales.

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

. 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 airworthiness certification at the
Enstrom -Corporation.  All these reports are marked “actual
weight,”

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

. Use Form No, F-165 Basic Weight and Balance Report to give you
a continuous history of weight changes throughout the life of your
helicopter. '

NOTE: Under normal operating conditions, ballasting is not
necessary,
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SAMPLE WEIGHT AND BALANCE COMPUTATION

Appraved CG Range: Maximurn Gross Weight:
92,0 1o B8.0 2150 Ibs,

TYPICAL LOADING

Approved Rearward C. G.

Weight Arm Moment
Basic Empty Weight 1450.,0 100.8 146160.00
{including undrainabile
enging oif, gear box
oil and unusabla fuel)
Engine Qil 15.0 86.0 1440.00
Fuel, 30 gal. 180.0 98,0 17640.00
Pilot 140.0 68.5 8590,00
1785, 97.9 174330.00
Approved Forward C, G,
Basic Empty Weight 1450.0 1008 146160.00
{including undrainabla
engine ail, gear box
oil and unusable fusl)
Engine Qil 15.0 98.0 1440.00
Fuel, 29.2 gal. 175,0 8.0 17150.00
Pitor and Passengers 510.0 68.5 349356.00

2150. 92.9 199685.00
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DATUM LIME

WEIGHT AND BALANCE REPORT

J20.018

:—-h 100,000 ﬂ £ o
|-1—- Les
1 \

DATUM LINE
h 113.446 1
I‘» 93,448 41
{

WL Whn Wt

Madel Serigl No, ____________ Hegistration Mo, o
FWD, ¢/g limit 92.0" AFT, c/g limit 98,0
Waigh point | Scale=lbs, | Tare Nat wt, Arm Moment x 10060
Left gear W)
Right gaar (Wg)
Tail W)
Tatal
WT(320.018) + (W +WR) (93.445)
Lea - -
Wr+W_ +Wg
Date Weighed by

Farm No, F.1&8






AIRCRAFT ACTUAL WEIGHT REPORT
Modet —Serial No.__________  Rea, No.
Standard eq«;ipmlent‘not installed Optional & surplus egquipment in
at weigh-in aircraft at weigh-in
Mameng X Moment X
ltem Mo, { Wt | Arm Hooo in /b, ltem No. | Wt | Arem |1000 in./lbs.
Totat Total
Weighing witngssed by Dats

Form Mo, K187






AIRCRAFT WEIGHT AND C. G. CALCULATION

Model No. __ _ Sarial Na, Rag, Mo,
Weaight | Arm Moment
Ibs. in, 1000 in,/ibs,

Waight (a3 weighed)

Lesi: optional & surplus weight

Plus; missing 2, eguipment

Computed
Total = weight empty = $td. aircraft

Actuat

Plus: engine oil

Pilus: optional egquipment & Kits

Total basic weight

Form Ng, F-168
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POWER PLANT
DESCRIPTION

The HIQ 360 series are four eylinder, direct drive, harizontally opposed,
air cooled engines,

fn referring to the location of the various engine components, the parts
are described in their relationship to the-engine as installed in the
airframe. Thus, the power take-off end is considered the fromt 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 ta rear, odd numbers on the right, even numbers on the
teft, 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 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
broxes for both valve rockers, The cylinder barrels, which are machined
from chrome nickel molybdenum steel forgings, have deep integral
cooling fins and the inside of the barreis 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 valves 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.

Crankcase, The crankcase assembly consists of two reinforced
aluminum atloy castings, fastened tagether 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 crankshaftis made from a chrome nickel molybdenum
steel forging. All bearing journal surfaces are nitrided.

Connecting Rods, The connecting rods arg 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 piston ends,
The bearing caps on the crankshaft ends are retained by two boits and
nuts through each cap.
NOTE: Remova cowling as required for access to engine
compartinient.
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Pistons. The pigtonz are machined from an aluminum alloy. The
piston pin is of & 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 rings and may. employ either half wedge or
full wedge rings. '

Accessory Housing, The accessory housing is made from an aluminum
casting and is fastened to the rear of the crankcase 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 ol drain plug, oil suction screen,
mounting pad for carburetor or fuel injector, the intake riser and
intake pipe connections.

Cooling System. These engines are designed to be cooled by air
flow. Baffles are provided to build up a pressure and force the
air through the cylinder fins. The air is then exhausted to the atmos-
phere. :

Induction System. The Avco Lycoming HIO-360 series engines are
equipped with a Bendix type RSA fuel injector, The fuel injection
systern schedules fuel flow In proportion to air flow and fuel! vaporiza-
tion takes place at the intake ports,

The Bendix RSA type fue! 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 differential} when applied across the fuel metering
section {jetting system) makes fual flow proportional to air flow.

qufication SBystem. {AH models except AIQ-360 series.) The full
pressure wet sumf lubrication system is actuated by an impeller type
pump contained within the accessory housing,

Primi'ng System. Fuel injected engines do not require a priming system,

SPECIFICI_\TIDNS

H10-360-C SERIES
FAA Type Certificate ' 1E10
Rated horsepower 205
Rated . speed, RPM 2900
Bore, inches 5.125
Stroke, inches 4.375
Displacement, cubic inches 361.0
Compression ratio B8.7:1
Firing order 1-3-2-4
Spark occurs, degrees BTC 25
Valve rocker clearance (hydraulic tappets collapsed) 028..080
Propeller drive ratio 1

Propeller drive rotation (viewed from rear) Clockwise
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POWERPLANT OPERATIONS

F-28A Normal Engine Starting Procedures.
a. Mixture control IDLE CUT OFF.

b. Fuel valve ON,

c. Master switch ON.

d.  Throttle--crack slightly.

CAUTION: Do not apen throttle during starting engine; overspeed

tan result,
NOTE: Check for clutch disengagement.
a, Mixture FULL RICH,
f. Fuel boost ON, check pressure for slight increase 1 1o 3 seconds,
then return fuel boost to OFF.
Mixture OFF.

lgnition switch, BOTH,

Engage starter,

When engine starts, advance mixture slowly,

Set angine RPM to 1500 - 1600 RPM,

Fuel booster pump ON._Pump must be on at all times in flight.
. Check engine oil pressure, 25 PSI minimuim,

3 FT e

CAUTION:  Shut down engine if minimum oil pressure is not
reached within 30 seconds,

n, Disconnect external power (if used).
Q. Alternator switch ON.

F-28A Engine Starting Proceduras, Hot Condition.
Repeat steps a, b, ¢, d, and e as noted above.

f. Turn on fuel boost pump & to 6 seconds,

4. Turn booster pump off,

h. Mixture control QFF,

i, Throttle--FULL OPEN.

i Engage starter § to 6 seconds to clear engine,

k. Close throttle and grack slightly.

I, Magneto switch BOTH,

m, Engage starter until engine fires and advance mixture slowly.
n. Fuel booster pump ON, Pump must be on at all times in flight.
NOTE: It is important to follow this procedure on hot starts

io that the prolonged fuel flow in the lines will
eliminate the vapor locks and cool the lines for a
proper start.

F-28A Rotoer Engagement,

a. Check collective full down.

b. Ruddar pedals neutral.

. Set longitudinal and lateral trim to center cyclic.
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d.  Check aircraft vicinity for personnel and squipment.
e, Set engine to 1400 - 1500 RPM,

NOTE: Maintain fixed throttie during rotor engagement.

f, Slowly engage clutch handle at 1400 - 1200 engine RPM until
rotor BPM reaches 100 RPM,

9. Close throttle.

h.  Fully engage ¢lutch when engine/rator needles are superimposed
{marry).

i. Advance throttle to 1800 RPM,

CAUTION:  Never apply full power until roter and engine RPM
needlas are superimposed and clutch is fully engaged.

F-28A Engine Warmup and Ground Chack.

a. Warm engine at 1800 RPM until cylinder head termperature
reaches 2000 F,

b.  Check engine oil temperatures and pressures to ascertain whethar
they are within the green arcs.

NOTE: For faster oil warmup in cold weather, 2300 RPM may
be used after cylinder temparature has reached 200° F.

e, Increase engine RPM 10 2750 to 2900 RPM and check for RPM
drap on left and right magnetos. 100 RPM is permissible on
either magneto,

NOTE: No engine roughness should be apparent when uperatmg
on either left or right magneto.

d.  Check ammeter charging indication,

e, Gently move cyclic, observe rotor tip path plane for control
response,

f.  Close throttle, observe enging and rotor needles for separation,

NOTE: Needle separation indicates proper operation of over-
running clutch.

g.  Check following before take-off:
. Check all instruments for proper indication,
. Seat belts and doors latched.

- Fuel booster pump ON. Pump must be on at all times in Hight,
. Mixture FULL RICH.

. Fusel pressure warning-green indication.

. Set collective and throttle friction.

O A B LD MY -

F-28A Engine Cooling and Shat Down Pracedura,

a, Stabilize temperatures at 1800 RPM until cylinder temperatures
drop 10 3609 F,

b.  Cyclic trim, neutral.

. Tighten collective friction,
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d.  Set engine FULL (DLE,
€. (tisengage clutch,

CAUTION: Do not disengage clutch unless angine is at FULL IDLE;
angine overspeed may result,

Fuel boost pump QFF.
Mixture IDLE CUT OFF,
Magneto switch OFF.
Alternator switeh QFF,
Master switch OFF,

All switches OFF,

Fuel valve CLOSED,

s R ToE o~

OPERATING LIMITATIONS

Powerplant Limitations:

Engine: Lycoming Model
HI0-360-C1B

Fuel: 100/130 minimum grade

Oil Viscosity: Above 60 F  SAE 50
30-909F SAE 40
0-70° F SAE 30
Below 109 F SAE 20

Horsepower: 205 HP all operations
@ 2900 RPM

Qperating Engine RPM: 2900 maximum
2750 minimum

Engine Igling RPM: 1400 minimum (ciuteh disengaged)

Manifold Prassure: Full throttle, sea level engine

Oil Temperature: 24502 F maximum

Qil Pressure: 60-90 P51, normal operation

25 P51, idling minimum
100 FS$I, starting-warmup

Transmission Qil Temperature: 2209 F maximum
Cylinder Head Temperature: 4762 F maximum

Retor--Flight Limitations (Power Off):
Maximurm: 385 RPM
Minimum: 313 RPM



Insrument Markings:
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Rotor Tachometer Red Line 385 RPM
Red Line 313 RPM
Green Arc 313-385 RPM
Engine Tachometer  Red Line 2750 RPM
Red Line 2900 RPM
Green Arc 2750-2900 RPM
Airspeed Indicator Red Line 112 MPH
Qil Temperature Red Line 2459 F
Green Arc 1209.248° F
Yellow Arc 6091209 F
Qil Pressure Red Line 100 PSI
Yellow Arc QD-IOQ Psi
Green Arc 60-90 PS)
Yellow Arc 25-60 PSI
Red Line 25 P35I
Cylinder Head Red Line 4769 F
Ternperatures Green Arc 2009475 F
Transmission Red Line 2200 F
Qil Temperature Green Arc 09.2200 F

FUEL INJECTION SYSTEM

Description. Al RSA type fuel injection systems are based on the
principle of measuring engine air consumption by use of a venturi
tube and using the airflaw 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 overhaul to the RSA-5 Fuel
Injection System be performed with the use of the Operation and
Service Manual, Form 15-338B, published by the Bendix Corpoaration,

Field Adjustments,

ldle Speed and Mixture Adjustment,

a, Check magnetos in accordance with instructions furnished in the
aircraft 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 idle mixture
adjustment during the succeeding steps, readjust the idle speed
to the desired RPM,

. When the idling speed has baeen stabilized, move the cockpit
mixture control lever with a smooth, steady pull, into the IDLE
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CUT-OFF position and observe the tachometer for any change
during the leaning out process. Caution must be axercised to
return the mixture control to the FULL-RICH position befare
the RPM can drop to a point where the engine cuts qut. An|
increase in RPM while leaning out indicates the idle mixture is
on the rich side of best power. An immediate decrease in RPM
(if not precaded by a momentary increase) indicates that tha idle
mixture is on the lean side of best power.

The desired idle setting is 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 witl usually satisfy both
of these conditions,

If Step B indicates that the idle adjustment is 100 rich or too
lean, turn the idle mixture adjustment one or two notches in the
direction required for correction, and check this new position
by repeating Step B, Make additional adjustments as necessary,
Each time an adjustment is changed, clear the engine by running
it up to approximately 2000 RPM before making mixture check.
The actual idle mixture adjustment is made by the lengthening
{richening) or shortening (leaning) of the finkage between the
throttle 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 the other end has a No. 10-32 thread. For easy
reference, comsider only the coarse thread end. When it is
turned out of its block, the linkage becomes longer and a richer
mixture is pravided, When it is turned into its block, the linkage
becomes longer and a richer mixture is provided, When it is
turned into its block, the linkage is shortened and a leaner
mixture is provided,

A major adjustment is available for use when the center screw
bottoms out on either 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 sérew
until the adjusting wheel is centered and the distance between
blocks is as previously measured. There is now additional
adjustment range and the reference point is retained.

Make the final idle speed adjustment to obtain the desired
idling RPM with closed throttie,

H the setting does not remain stable, check the idle linkage;
any looseness in this linkage will cause erratic idling, In all
cases, allowance should be made for the effect of weather
conditions upon idling adjustment.

Idle speed and mixture adjustments made according to this
method should require very little further attention except for
EXIFEME variations in temparatyes and altitude,
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Idia tpeed
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Injector, axternal view

Since the air differential pressure is a function of the airflow, and the
fuet differential pressure is a function of the fuel flow, the correct
fuel-to-air ratio is always maintained with this system, regardless of the
quantity of air being consumed by the engine.

Consideration has been made for the low air forcas experienced in the
idle range by the incorporation of the constant head idle spring. This
spring provides a constant fuel differential pressure that will allow
adequate fuel supply for the idle range., As the air forces | increase, the
spring compresses until the spring retainer touches the air diaphragm
and acts as 2 solid mamber.
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FUEL INJECTION SYSTEM
TROUBLESHQOTING CHART

PROBABLE CAUSE
Hard Starting:
Technique.

Flooded.

Insufficient prime,
{Usually accompanied by a
backfire.)

Rough Idle;
Mixture too rich or too lean.

Plugged nozzle(s),
(Usually accomganied by
high take-off fuel flow readings,

Slight air leak into
induction system through
manifolg drain check valve,
{Usually able to adjust
initial icle but rough in
1000-1500 RPM range.)

Shght air leak into induction
system through loose intake
pipes or damaged "0 rings.
{Usually able to adjust initial

idle but raugh in 1000-1500 RPM
range.)

L.arge air {eak into induction
system. Several cases of

1/8"" pipe plugs drapping out,
Internal ieak in injector.

{Usually unable to lean-put
idle range,)

REQUIRED ACTION

Refer to aircraft manufacturer’s
recommended starting procedure.

Clear engine by cranking with throt-
tle open and mixture control in
ICO.

Increase amount of priming.

Confirm with mixture control. A
too rich mixture will be corrected
and roughness decreased during
lean-out while a too lean mixture
wili be aggravated and roughness
increased. Adjust idle to give a
25-50 APM rise at 1400-1500 RPM.

Clean nopzzles,

Confirm by temporarily plugging
drain line. Replace check valves
as necessary,

Repair as necessary,

Repair as necessary,

Replace injector,
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FUEL INJECTION SYSTEM TROUBLESHOOTING CHART {Con't)

PROBABLE CAUSE REQUIRED ACTION

Fuel vaporizing in fuel lines See service notes under Idling (A).
or distrlbuter, (Encountsred

only under high ambient

temperature conditions or

following prolonged operation

at low idle RPM's.)

Low Take-Off Fua! Flow:

Strainer plagged. Remove strainer and clean in a
suitable solvent. Acetone or MEK
is recommended.

Injeetor out of adjustment. Replace injector,

Fauity gage. Replace as necessary.

Poar Cut-Off:

lmproper rigging of aircraft Adjust,

linkage to mixture control.

Mixture control valve Eliminate cause of scoring {usually
scorad or not seating burr or dirt) and lap mixture con-
properly, trol valve and plug on surface plate.
Vapor in lines. ' Refer to following service notes.

INJECTION SYSTEM SERVICE NOTES

General, Several phases of ground aperation are adversely affected hy
fuel vaporization in the lines. Fuel vaporization is experienced under
extreme conditions of ambiant and/or nacelle temperatures. Starting,
idle operating, and engine shutdown procedures must all be modified
10 obtain optimum results under these conditions.

Starting. In cald weather, the engine compartment {nacelle} tempera-
ture drops off rapidly following engine shutdown and the nozzle lines
remain nearly full of fuel. Cold weather starting procedures are there-
fore simple with highty predictable results. However, in extremely hot
weather, nacelle temperatures increase rapidly following engine shut-
down, and fuel in the lines vaporizes and escapes out into the manifold.
Hot weather starting procedures therefore depend considerably on how
soon the next start is atternpted. Within the first 20.30 minutes, the
manifold is nicely primed and the empty nozzle lines will fill before
the engine dies. After a 20-30 minute wait, the vaporized fuel in the
manifold will have nearly disappeared and some slight “priming”’
cauld be required to refill the nozzle lines and keep the engine running
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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 mini-
mizing this problem:

A. Keep nacelle temperatures as low 23 possible by:
1. Avoiding excessive ground operation.
2. Keeping cooling airflow up by keeping engine RPM’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 heat in the engine
compartment,

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. 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 ag high as practical,
2. Adjust mixture in the cool of the morning to provide a 50 RPM
rise when the mixture contral is pulled slowly into cut-off,
3. The higher than normat temperature encountered during the heat
of the day results in the engine preferring a considerably leaner
idle mixture. However, with fuel injection, this richer setting at
the heat of the day will heip dissipate vapor that still may oceur,

Shutdown (Cut-Off). The idling procedure practiced just prior to
engine shutdown has considerable bearing on the “cleanness” or smoath-
ness with which the engine stops. If the idling procedures suggested
above are not followed and fuel is vaporizing and emptying the fines,
the engine wifl continue to idle very rough for several seconds, This is
despite a 100% cut-off of fuel supply by the mixture control.

FOWERPLANT

IGNITION SYSTEM

General. The Bendix $-200 Series Magnetos are designed to provide
ignition for four and six cylinder aircraft engines. The magnetos gener-
ate and distribute high tension current through high ension leads to the
spark plugs, Because of the design of the distributor section, these
high tension magnetos are capable of providing dependable performance
at altitudes of 30,000 feet or above.

To obtain the retard spark necessary for starting. the four and six
cylinder magnetos may either employ an impulse coupling or an
additional contact assembly used in conjunction with a starting
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IGNITION SYSTEM (Con't)

vibrator, Figure below shows the components used in a typical 5-200
Ignition System incorporating & starting vibrator. This system consists
of a single contact assembly magneto, a dual contact assembly magneto,
2 starting vibrator and a combination ignition and starter switch.

5200 MAGNETO AND ASSOCIATED COMPONENTS

1. Magneto

2, Harness Azsembiy

3, Combination |gnition and Starter Switch
4, Vibrator

NOQTE: See latest AVCO Lycoming Operators Manual
6029712 and Bendix Maintenance |nstructions
for further pertinent details on magneto and associate
components.

IGNITION SYSTEM TROUBLE SHOOTING CHART

PROBABLE CAUSE REQUIRED ACTION

Hard Starting:

Low voltage at vibrator Measure voltage between vibrator
input, terminal  marked “in"’ and the

ground terminal while operating
starter, Must be at least 8 volts on
12 volt systems, or 13 volts on
24 volt systems.
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IGNITION SYSTEM TROUBLESHOOTING CHART (Con't)

PROBABLE CAUSE

inoperative or defective
vibrator,

Retard contact assembly in
ratard (dual contact) magneto
not operating electrically.
Engine may kick back during
cranking due to advance
timing of ignition,

Vibrator-magneto combination

not “putting-out’”’  electrically.

Advance breaker out of
adjustmaent,
{Internal timing off.}

Revisad 9.1.75

REQUIRED ACTION

If voltage is adequate, listen for
buzzing of vibrator during starting.
If no buzzing is heard, either the
vibratar is defective or the circuit
from the “QOutput’’ terminal on the
vibrator to the retard (dual contact
assembly) magneto is open. Check
both “Switch and Retard” circults.
Also check for good electrical
ground.

Retard points may not be closing
dug 1o wrong adjusiment, or may
not be electrically connected in the
gireuit due to a poor connection,
Inspect retard points to see if they
close, Check for proper contact
at the "SWITCH" and "RETARD"
terminals of retard (dual contact
assembly) magneto and at the bi-
brator., Check wiring,

Turn enging in proper direction of
rotation until retard points just
open on No. 1 cylinder position.
Remove input connection from
starter to prevent engine turning
and while heiding No, 1 plug lead
B/16 inch from ground, energize
vibrater by turning switch to start,
Plug tead should throw a B/16 inch
spark, If spark is weak or rmissing
try new vibrator, 1f this does not
correct trouble, remove magneto
and check for improper internal
timing or improperly meshed dis-
tributor gears,

If internal timing is suspacted 10 be
off, magnato must be removed,
Corrective action should be pre-
formed in accordance with current
Bendix 5-200 series installation and
manual instructions,
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This page of the manual has intentionally been left biank, please
continue on to page MM-5-17 for additional information,
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IGNITION SYSTEM TROUBLESHOOTING CHART {Con't)
PROBABLE CAUSE REQUIRED ACTION

Engine Roughnass: Try new spark plugs.

Check plug leads for continuity
and breakdown,

Check magneto contact assemblies
for burning or dirt, {(Main and
Retard)

Magneto Check-Qut-Of-Limits:

IGNITION

Inspect contact assemblies for pro-
per opening,

Check plugs and leads,

TIMING CHECK F-28A

RUNNING POINTS

o o p Tow

NOTE: Magnato switch QOFF, master switch OFF.

Open engine compartment panals,
Remave lower plug from each cylinder,
Open lower seam of wrap-around cowl.

Rotate crankshaft to bring No, 1 piston on compression stroke.

Check timing mark Jocated on starter ring gear support assembly
through timing holes' In cooling fan with index mark on starter

housing. {(Ref, Page 5 - 39}
Set timing at 259 B.T.D.C, No, 1 cylinder.

NOTE: Remave timing plug from either magneto and check
to see if rad index mark is in window,

Attach magneta timing indicator to each “P'* lead.

Rotate crankshaft in direction of rotation and check the point
opening of both magnetos (250 B.T.D.C.) to engine and both
magnetos to each othar for proper sync,

RETARD POINTS

a,

With timing indicator attached to left mag. retard lead, set T.D.C.
of No. 1 cylinder, check titming rmark on ring gear support
assembly through timing hole in cooling fan with index mark on
starter housing. (Ref. Page 5 - 39)

Rotate crankshaft in direction of rotation and check point
opaning,
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c. Retard points to open 250 after running points or at T.D.C. mark
on support assembly.

NOTE: 1. Each tooth on ring gear is approximately 2 1/30,

2. It is recommended that the retard points he set so
that they open when the piston is started down on
the power stroke approximately 12 to 3° beyond
T.D.C. This will keep the engine from kicking hack
during the starting saquence.

POWERPLANT TROUBLESHOOTING

Experience has proven that the best method of troubleshooting is to
decide on the various causes of a given troubie and then to eliminate
cayses one by one, beginning with the most probabie, The following
charts list some of the more common troubles, which may be encoun-
tered in maintaining engines and turbochargers; their probable causes
and remedies,

= RIF. AITARTER HiiHeki

ENGINE TIMING LDATI
1. TROUBLESHOOTING — ENGINE

TROUBLE CAUSE REMEDY

Failure of Lack of fuel Check fuel system for teaks.

Engine to Fitl fuel tank. Clean dirty lines,

Start strainers or fusl valves.
Overpriming Leave ignition "Off" and mixture

control in “ldle-Cut-Off"’, open
thrattle and “unload” engine by
cranking for a few seconds. Turn
ignition switch on and proceed
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TROUEBELESHOOTING — ENGINE (Con't)

TROUBLE

Failure of
Engine to
tdle Properly

Low Power
and Unaven
Running

CAUSE

Defective spark
plugs

Defective
ignition wire
Defective battery,

Impraper
operation of
magnetq breaker

Lack of sufficient
fuel flow

Water in fuel
injector or
carburetar

Internal failure

Incorrect idle
mixture

Leak in the
nduction system

Inearrect idle
adjustment

Unaven cylinder
cormpression

Faulty ignition
system

Insufficient fuel
pressure

Mixture too rich
indicated by
sluggish engine
operation, red
exhaust flame at
night. Extreme
cases indicated by
black smoke
from exhaust.

REMEDY

Clean and adjust or replace spark
plugs.

Check with electric tester, and
replace any defective wires,
Replace with charged battery,

Clean poaints, Check internal
timing of magnetos,

Disconnect fuel line and check
fuel flow,

Drain fuet injector or carburetor
and fuel linas,

Check il screens for metal parti-
cles. If found, complete overhau!
of the engine may be indicated.

Adjust mixture,

Tighten all coanections 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 jgnition system.

Adjust fuel pressure.
Readjustment of fuel injector

or  carburetor by authorized
personnet is indicated,
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TROUBLESHOOTING — ENGINE {Con"t)

TROUBLE

Failure of
Engine to
Develop Full
Power

Rough
Engine

Low (il
Pressure

CAUSE

Mixture too

lean; indicatad

by overheating

or backfiring
teaks in
induction systemn
Defective

spark plugs
Improper fuei

Magneto breaker
points not
working properly

Defective
ignition wire
Leak in the
induction system

Throttle lever
out of
adjustment

Improper
fuel flow

Restriction n
air scoop

Improper fuel

Faulty
ignition

Cracked engine
mount

Defactive

mounting bushings

Uneven
compression

Insufficient oil

REMEDY

Check fue!l linas for dirt or other
restrictions.  Readjustment of
fuel injector or carburetor by
aythorized personnel is indicated,

Tighten all conpections, Re-
place defective paris,

Clgan and gap or replace spark
plugs.,

Fill tank with fuel! of recom-
mended grade.

Ctean points. Check internal
timing of magnetos,

Check wire with electric tester.
Replace defective wire.

Tighten all connections and re-
place defective parts,

Adjust throttie lever,

Check strainer, gage and flow
at the fuel inlet.

Examine air scoop and remove
restrictions,

Drain and refilf tank with re-
commended fuel,

Tighten all connections. Chegk
system  with  tester. Check
ignition timing,

Replace or repair mount,

Install new mounting bushings.

Check compression,

Fill w0 proper level with re-
commeanded oil,
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TROUBLESHOOTING — ENGINE (Con‘t)

TROUSBLE

High Qil
Temperatyre

Excessive Oil
Consurmption

CAUSE

Air lock or
dirt in retief valve

Leak in

suction line or
pressure line
High oil
temperature
Defective
pressure gage
Stoppage in oil
pump intake
passage

Insufficient
air cooling

Insufficient

oil supply

Low grade of

il

Clogged oil

lines or strainers
Excassive
blow-by

Failing or

failed bearing

Defactive
termperature

Gage

Low grade of

oil

Failing or tailed
bearings

Worn piston rings

Incorrect
installation of
piston rings
Failure of rings

1o seat {new
nitrided cylinders)

REMEDY
Remove and clean oil pressure,

Check gasket between accessory
housing and crankcass,

See “High Qil Temperature”” in
"Trouble” colume,

Replace,

Check  line for abstruction,
Clean suction strainer.

Check air inlet and outlet for
deformation or obstruction.

" Fill to proper level with specified

oil.

Replace with cil conforming to
specifications.

Remove and clean oil strainers.

Usually caused by worn or stuck
rings,

Examine sump for metal parti-
cles, 1§ found, overhaul of
engine is indicated.

Replace gage.

Fill tank with oil conforming to
specifications,

Check sump for metal particles.

Install new rings.
Install new rings.

Use mineral base oif, Climb to
cruise altitude at-full power and
operate at 75% cruise power
setting until oi! - ensumotion
stahilizes,
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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 sereen before disconnecting servo unit from
engine, '

After inspecting screen for residue, reinstall in servo.

P

B. Place servo on engine and attach four nuts. Hook up throttle
and mixture controls,

6. Run engine and check for leaks and proper operation.

POWERPLANT

FUEL DISTRIBUTOR VALVE

Removal. To remove the fuel distributar valve located on top of the
Lycoming engine, the following must be removed: (Ref. Page 5 - 39.)

a. Remove the 28-12615 left and right baffies that are secured by nine
fasteners on each side,

b. Remove the 28-12614 baffle (center) by removing 17 AN515.8.7
SCrews,

c. This will allow access to the distributor valve for remaoval and/or
installation,

d. After installation of unit, run engine and check for leaks to each
cylinder befare installing baffles,

POWERPLANT

QIL COOLER

The oil cooler is of the standard radiator type relying on air flow for
cooling effect. Cooling air is directed from the fan through the cooler
core and exhausted into the atmosphere. Regulation of ol flow
through the cooler is accomplished by a temperature and pressure-
sensitive vatve located in the engine accessory case in line with the ail
filter sereen, Maintenance which may be performed consists of remaval,
cleaning, testing, and installation.
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OIL COQLER AND DUCT INSTALLATION

Removal of Oil Cooler, The oil cooler is mounted on the right hand
side of the engine compartment,

Qpen or remove right side cowl,

CAUTION:  Pay particular attention to magnate switch OFF
position,

. Drain approximately 1 quart of oil from the drain valve in the

lower portion of the radiator.

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

. Place container bensath the radiator when disconnecting lines to

collect any drain oil from cooler and from the lines.
Remove seven B-32 screws holding cooler boot to fan shroud.

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

NOTE: Upon ramoval of cooler, visually inspect rubber flax
boot for rlns. Replace tha hoot assambly if nacessary.
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" OIL COOLER {Con't)

Inspaction of Oil Cooler.
a. Inspect oil cooler for;

1. Integrity of finish.
2. Bent, broken or dirty core fins.
3. Nicked, burred, or deformed plumbing fittings.
4. Deformed screw holes.
5. Looss boot attachment to radiator inlet.
b. Ingpect oit cooler air duct for:
1. Cleanlinass,
2. Cracks, checking, tears, dents.
3, Integrity of mounting flanges.
¢. inspect oil inlet and return line for:
1. Cleanliness and freedom from obstructions.
2. Cracks, checking, swelling, and kinks.
3. Integrity of wire shield.
4. Plumbing fitting for nicks, burrs, and deformity.
Leakage Check of Qil Cooler.
a, Parform a hydrostatic test on the radiator. Operate 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 cooler fitting,

. Connect test set to remaining oil cooler fitting,
. Regulate test set pressure to 150 PSI.

Check for leakage.

NOTE: Leakags is indicated by ascaping fluid and a drop
ih regulator prassure.

f. Locate and mark source of leak if any.

T O 0 o

NOTE: Use standard procedure to repair jeaks. If required
Tepairs are inaccessible or extensive, replace oil coolar
with a new unit. After repairs ars completad, repeat
Steps a through e.

8. Remove oil cooler from test set,
Installation of Oil Cooler. 0il cooler assembly and components

instailation may be accomplished as required without having to remove
any additional equipment.
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CIL COOLER (Con't)

a. Secure radiator on pylon with four AN-3 bolts,

- Pasition oif cooler boot on scroll mounting flange. Secure with

sevan 8-32 screws.,

¢. Secure oil cooler inlet and return lines to engina JceessOry case.

f.
g.
h. Replace or secure right side cowl,

. Thoroughly inspect oil cooler assembly installation, torque on

fittings, security of lock wire, routing of lines, and dugting,
Perform preflight inspection; service engine as required.

Perform operational check of engine prior to flight,

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

REMOVAL OF OIL SCREEN ASSEMBLY

d.

Open side cowl,

h. Remove safety wire an oil temperature bulb cannon plug and

C.

disconnect,

Remove four %-20 screws from oil screen housing,

d. Remove housing by pulling forward,

€,

Remove screen from the housing.

INSPECTION OF OIL FILTER ASSEMBLY

a

. Inspect oi! fitter screan housing for:

1. Integrity of finish and cleanliness.
2, Cracks, nicks, burrs and corrasion.
3. Stud haole deformity,

4, Security of temperature bulb.

- Inspect oil filter screen for:_

1. Cleanliness.
2. Dents and broken mesh,

. Imspect temperature sensitive bulb for:

1. Cleanliness and security of attaching parts,
2. Cracks, nicks, burrs, corrosion, demts and deformed threads.

. Inspect attached hardware,

. Assemble and install oil filter assembly in reverse of disassembizly.

Secure cowl, run engine, check for leaks, secure compartment,
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POWERPLANT

ENGINE EXHAUST SYSTEM

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

Removal of Exhaust Systern.
. Remove right hand and left hand side cowling.

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

a

b

c

d. Remove duct from cabin heat outlet.

e. Disconnect three balts from each exhaust flex coupling.
f

. This will atlow the complete manifold assembly to be removed
85 a unit,

Inspection of Exhaust System.

a. Upon removal of the complete exhaust system, check the fltange
mounting of each exhaust stack for cracks, distartion of the flange
and proper gaskets,

k. Pull bottom cowl,

NOTE:; At the 100-hour inspection it wil! he necestary to
remove the muffler cover to inspect for any cracks
internally which could cause carbon manoxide enter-
ing the cabin.

Installation of Exhaust System.
a. Assemble the muffler cuff.

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

¢, Install manifald assembly and attach flexible coupling to each
individual exhaust stack.

d. Install all cowling.
¢. Run engine and check for leaks.



MM-5-27

COLD WEATHER OPERATION - INFORMATION

The overrunning clutch to be serviced with Mobil Artic "C* oil,
A small fan may be used for circulating the air to keep the windshield
clear of fog. Cahin heater is of sufficient capacity to deliver adaquate
heat.

Praheating of engine is highly recommended 1o avoid €XGCass wear or
damage 1o the engine and engine oil system. CHl is near solid state at
0° F, and Igwer,

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

Qil in the reservoir needs most of the heat: therefore, direct the heat
to the oil sump, lines and oil cooler and then also to the cylinders,

Too rapid a pre-heating is not good either, as the magnetos will get
wet. Engines cooled in sub-freezing temperatures will sweat inside and
out. This is avident by 2 coat of frost on engine after preheating is
commenced. Pre-heat until engine is dry and oil temperature is in the
high operating range,

Small capacity, 2,500 to 5,000 BTU Catalytic Safety Heaters can be
best used as soon as aircraft is shut down for the day. Position heater
preferably in engine compartment, keeping it clear of fuel lines, the
sediment bowl, and low enough to prevent scorching, Air must be able
to move and breathe so do not make the compartment air tight.
Where electric power is available, use of a couple 200 Watt light bulbs
under the engine can do the job. Most important item is to keep off
any cold blast of air over the engine, ‘

At almost any cold temperature, if the engine compartment is
covered with an insulated type blanket, the engine and oil temperature
will retain its own heat satisfactorily for several hours,

Onee the engine is pre-heated, use a regular start procedure as excess
priming can causze wet plugs,

Engine run down cooling is desirable to reduce possibility of cracks
in exhaust stacks.

An average battery cam be run down in approximately two minutes of
attemnpted starts at 229 F, Thus, pre-heating engine and oif is desirable.
Make sure yuur battery is in good condition and fully charged.

If two or three attempts are made to start a cold engine and there is
only fesble firing impulses, remove a couple spark plugs, inspect for ice.
If there is icing, change the plugs or preheat the angine befare further
attempts 1o start are made,
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POWERPLANT

FUEL SYSTEM

Description, The fuel system consists of the fuel tanks, left and right,
fuel booster pump, valves and strainer, plumbing lines, engine driven
fuet 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 fuet pump, This fuel pump functions
whenever the engine is operating and delivers a constant flow of fuei
undér a regulated pressure to the serva-control. The servo-control
systern operates by measuring the air flow through the throttle body
of the servo.wvalve regulator control, and uses this measurement to
operate a servo-valve within the control. The accurately regulated
fuel pressure established by the servowalve 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. Thesa items 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
installation.
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FUEL SYSTEM

REMOVAL OF EXTERNAL FUEL BOOSTER PUMP

a.
b.
c.

e

-

Turn fuel and master switch OFF,
Remave drain fine from bottom of purnp.

Remove four NK 500 Nylock screws attaching pump to pylon
assembly.

. Remave inlet line fram fuel tank and outlet line to fuel strainer,

Discornect the positive wire at junction below right hand relay
panel,

Disconnect the ground electrical connection on right hand relay
panel,

INSTALLATION OF EXTERNAL FUEL PUMP

a.
b.

Be sure that fuel position valve is OFF and master switch is OFF,

Install fuel booster pump and attach with four NK 500 Nylaock
SCrEws,

Install the inlet and outlet lines, making sure that the lines are in the
corréct position and tagged as they were removed.,

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

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

. Mixture control in idle cut-off,

Engine Driven Fuel Pump.
Removal of Engine Driven Fuel Pump.

WARNING: Make certain fual control is in the OFF position.
Remove nut, securing fuel intet line to right hand side of fuel
pump.

. Remove nut, securing fuel outlet line to left hand side of pump.
. Remove lockwire, two mounting bolts, flat washers, and lock

washers, securing fuel pump to engine accessory case mounting pad.

CAUTION: Withdraw pumgp straightaway from engine or damage
may occur to pump actuating arm.

Inspection of Engine Driven Fuel Pump.

Perform an inspection and operational check on the engine driven
fuel pump in accordance with manufacturer's overhsul instructions.

Installation of Engine Oriven Fuel Pump,



MM-5-30

INSTALLATION OF ENGINE DRIVEN FUEL PUMP

a, Install lock washers and flat washers on two mounting bolts in
pump mounting holes,

b. Install gasket on pumgp base over mounting bolts.

c. Position pump over engine accessory mounting pad and stide

pump gently toward engine until the pump base is flush against
mounting pad,

CAUTION:  Install pump By moving straight into engine or damage
to purnp actuating arm may occur.

"d. Secure pump with mounting hardware.
€. Secure bolts with lock wire.
f. Position fuel inlet 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 fuet ON and check operation of fuel system,

FLOW DIVIGEA MANIFOLD

T FUEL SHUT QFF WALVE®
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FUEL PRESSURE INSTRUMESNT
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el Page 5.28
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DISASSEMBLY OF FUEL STRAINER

WARNING: Make certain fuel control i1 in the OFF position.

Open drain valve located on bottom of fuel strainer assembly and
drain residual fuel,

. Remava drain line,
. Cut lock wire, loosen nut securing swivel bracket at bottom of fuel

strainer assembly,

. Rotate bracket.

. Remave base, screen, outside barrel, and the top and bottom

gaskets from strainer assembly.

Release spring catch, securing filter sereen to inlet tube at top of
fuel strainer assernbly.

CLEANING FUEL STRAINER ASSEMBLY

N

Using solvent or MEK, thoroughly clean all portions of fuel strainer
housing,

NOTE: Pay particular attention to fittings and passageways
within housing body.

. Using solvent and fine bristle brush, thoroughiy clean exterior and

interior surfaces of filter screen,

CAUTION: Damage to filter screen will occur if excassive force
is used during cleaning.

. Air dry all parts of fuel strainer assembly.

INSPECTION OF FUEL STRAINER ASSEMELY

a,

Inspect fuel strainer assembly for:

1. Nicks, scratches, burrs, cracks and evidence of corrosion.
2. Deformed mounting haoles,

3. Loose or damaged plumbing fittings,

4. Worn or damaged gaskets,

. In addition to defects described in Step a, check fuel strainer filter

screen for:

1, Rips, dents, and deformities.
2. Dirty mesh,

3. Security of spring retainer clip

ASSEMBLY OF FUEL STRAINER

4,

instal! upper gasket, wire mesh screen, discharge tube, outer barrel
and lower gasket.
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. Rotate clamp. Align lock nut with pad on base of fuel strainer

assembly housing.

. Tighten nut to seat strainer parts. Rotate nut one-half turn

farther, secure with lock wire.

. Close low point drain valve.
. Install drain line.

Position fuel valve ON,

. Check booster purmnp ON,
. Mixture - idle cut-off,

Check for leaks,
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EMOVAL OF FUEL TANKS

Drain fuel through fuel sump drain located on the underside of the
left and right fuel tanks.

. After fuel tanks have been drained thoroughly, disconnect fuel

outlet line at tank.
NOTE: Cap lines.

. Remove 16 each ANS2Z5-8-10 screws from each tank assembly.

. Disconnect left and right fuel vent lines at tap inboard side of tanks

and lower “T" fittings.
Disconnect scupper bag drain lines,

Disconnect wire lead to fuel float indicator on top of right hand
tank.

INSTALLATION OF FUEL TANKS

b,

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

Attach left and/or right tank with the 16 each AN525-8-10 screws,

¢. Assemble left and right fuel vent lines at top inboard side of fuel

tanks and also at lower T’ fittings on bottorm side of tank,

. Assemble fuel outlet lines 1o fuel control valve located on center

top pylon assembly,

. install and hook up fuel drain lines for both left and right tanks,

Hook up electrical connection on liquidometer, located on top of
right hand tank,

FUEL SYSTEM

PROCEDURE FOR CALIBRATION OF FUEL TANK GAGE

1.
2.

3
4,

Ptace ship in approximate normal flight attituda,

Add approximately 1/3 gallon of fuel to tank. Zero gage for
unusahle fuel,

Gage should be adjusted to zero by bending float arm.

Add fuel until gage reads 1/4. {Aliow time for tanks to equalize.}
Recard amount on-calibration card.

Repeat Step 4 for 1/2, 3/4 Full, and “Topped’” tank. Gage should
be linsar + 1 (one} gallon on each reading, except ''Topped”
(full tank).
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FUEL SYSTEM

LEAK REPAIR FOR F-28A FIBERGLASS TANKS
Remove tanks from the helicopter and follaw the instructions as stated,

a.

[4

Remove all fuel transmitter components and main fuel outlet and
strainer from the battom of the tank.

NOTE: Caution should be used when removing the fuel
outlet as it i= bonded to the tank.

. Plug all fitting holes,

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

. Slowly roll tank 1o assure that all surfaces have been completely

covered with compound.

Place tank so bottom is parallel to flaor and remove plug from
main fuel cutlet. Allow all excess compound to drain from the tank,

. Open all holes and force-ventilate tank to cure slushing compound.

Allow a minimum of eight hours. Chesk tank to assure that the
slushing eompound is tack-free,

Replace main fuel outlet and strainer using EC 801, fuel transmitter
compaonents, and check sump drain to assure it is not blockad. Re-
maove excess slushing if required,

NOTE: Allow EC 301 to dry tack-free.

. Place approximately five gallons of fuel in the tank and check for

teaks befare replacing tank on aircraft,
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REMOVAL OF FUEL CONTROL VALVE

NOTE: Pull right hand tank - Ref. Page 5 - 33,

Disconnect left and right fuel infet lines at fuel control valve,
. Disconnect fuel outlet fine fram booster pump,

Disconnect flex cable at fuel control valve on pylon.

& o g oW

. Remove four AN-3 bolts attaching fuel control valve to pylon
assembly and ramove unit,

_ GONTROL anM 1o
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FUEL CONTROL VALVE

ASSEMBLY OF FUEL CONTROL VALVE

a, Install valve at apex of upper pylon assembly and attach with four
AN-3 bolts and nuts.

. Connect flex control cable to fuel control valve,
Cannect fuel outiet line to booster pump,

. Connect left and right fuel inlet lines,

Push in fuel control handle to ON position.

fa . = S T R =

Turn an fugl booster purp on instrumant panel.

. Check fuel system for leaks prior to engine run up. If no leaks are
noted, start engine and check powerplant compartment for fuel
leaks prigr to flight.

=]

NiTE: Install right "hand fusl ank - Red age 6 .33,
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POWERPLANT

FILTER.INDUCTION SYSTEM

Desceiption, A porous paper filtar Fram No. CA-151 PL or ACAS3C
or Purolator AFP-5 is utilized to remave all foreign material from the
air before it enters the induction system. The filter is installed in the
induction plenum chamber which is located in the bottom of the
lowaer cowling below the engine.

The fuel injector requires an alternate air source in the event the air
filter becomes ice covered or plugged. A spring-loaded door between
the engine compartment and the air filter housing is designed 1o open
ag prassure bullds up due to a clogged filter. This provides warm air
from the engine compartment to the fuel Injector.
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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 filter in the induction system, proceed as
follows:

a.

b.

C.

Open left-hand engine cowl.

Remove four DZUS fasteners which will allow the cover assembly
and intake flex hose to be lifted easily from the filter air box.
Remove filter from induction air box and clean interior of
air box, either by the use of compressed air, tire pump or other
suitable means,

R R,

TYPICAL AIR FILTER CARTRIDGE

. Make a thorough check of the air filter induction system including

the flexible hose to see that there are no breaks in the systern 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 bottom of the fuselage,

Frequency of inspection is determined by the conditions under
which the helicopter is operated. A daily inspection is recommended
when the helicopter is used for agricultural dusting and spraying or
is operated in extremely 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,

ay menliched above, when conditlons warrani changing ii.  Upon
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To inspect and service the filter in the inductor system, (Con't)

installation of the filter unit, be sure that the four DZUS fasteners
are locked securely before installing the left hand side cowl and
proceeding with an engine run up to check for security of all parts,

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

POWERPLANT

COOLING SYSTEM

Description. The cooling shroud system cansists of 2 fan assembly,
a shroud assembly, oil cooler, and ducting, Air is drawn by the fan
and forced through the shroud into the cylinder baffles for engine

cooling. A portion of the cooling air is ducted to the oil cooler, Com-
ponents of the cooling system are attached to the engine and form part
of the powerplant assembly. The shroud, fan, cil cooler and ducting
may be removed while the powerplant is installed in the aircraft.
Complete disassembly of the cooling system is necessary for engine
remaval. Maintenance which may be performed consists of removal,
¢leaning, and/or replacemant.

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

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

a. Remaove outer cowling assembly.

b. Remove baggage compartment.

¢. Remove jack strut and lower pulley assembly,  Ref. Sect. 8-9.
d

. Remove forward tail rotor drive shaft coupling. Ref. Sect. 1516
thru 20,

e. Remove fan from lower pulley assembly. Ref, Sect, 8- - 8-10.

|nspaction.
a. Inspect blades for ¢racks and nicks.
b. Replace individual blades if cracks are evident, and rebalance fan,

Installation. Replace above unitz in reverse order and run engine
before replacing outer cowling,
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POWERPLANT

REMOVAL

a,

b,
¢,
d,

- m

o o 3 3

Remove aft wrap-around cowl, side panels, and bottom cowl.
loasen lower side cowl and altaw to swing downward,

Remove exhaust muffler and exhaust pipes.
Remove jack strut and drive pulley, Ref. Page 8 - 9, 8 - 10,

. Remova fan,

Remaove the following baffiing from engine: Ref. Page 5 . 31,
1. Remove the 12612 oil cooler air duct.
2. Remove the 12611 fan shroud bafile,

3. Remove the 12610 fan shroud, baffle, and support bracket
assernbly.
4. Remove the top engine baffles, No. 2, 3, 4, 5, 6.

Pull fan shroud away from engine,

. Remove oil cooler and oil cooler lines, Ref, Page & - 23,

Disconnect clutch cable clamp at lower bay cross tube.
Remove lower bay cross tubes.

. Disconnect fuel, electrical lines and engine controls.

Remove aft fan shroud brace from lower engine crankcase.

.Tilt engine aft and down to allow magneto 10 clear pylon.
. Remove oil breather line from engine,

. Place support under engine and remove the four engine mount bolts.
- Slowly allow engine to settle on engine SURPOrt,

NOTE: Attach all exitting hardware to contrals to facifitate
reinstallation,

INSTALLATION

Replace above units in reverse order and run engine before replacing
outer cowling,
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POWERPLANT
MIXTURE CONTROL RIGGING

To rig the mixture control, proceed as follaws:
a. Rerove left-hand side engine cowl.

b, Pull mixture contral {1) to a full lean pasition and check
for full stop on injector unit (2},

c. Push mixture control (1) ta fult rich and check stop on
injectar unit (2).

NOTE: Should have approximately 1/16" cushion.

d.  Make adjustments as necessary at sither rod end nearest
mixture control lever (3) or at nut {4) an pylon attachment,

2, Idle engine at between 1400 - 1450 RPM and check for proper
mixture adjustmant.

NOTE: 1. Ref. Page 5 - 9 for adjustmants.
2. Rotor should be disengaged for this check.
f. Recheck idle setting if necessary following mixture adjustrment,
4. Inspect all areas where adjustments have been made prior 1o
closure of engine compartment and flight check,
MIXTURE CONTROL REMOVAL

To remove the mixture control unit, proceed as follows: Ref. Pages 5-42

5-44,

a. Remove fiberglass seat cover, centsr floor panel and nose
tunnel,

b.  Disconnect mixture control from injector bellcrank (5).
¢.  Disconnect nut {4) from pylon attachment bracket,

d.  Remove all clamps attaching mixture control to structure and
pull mixture control through firewall for removal.

e Reinstall mixture control in reverse order and rig the control
per above instructions,

THROTTLE CONTROL RIGGING

To rig the throttle control, proceed as follows!
a. Remove cowling and fiberglass seat cover,

b.  For proper throttle rigging, locate collective stick as indicated
“Position C” with collective stick in full down position against
tow RPM "“Stop” then pull collecting stick full up “Position D"
roll throttle back to low RPM Stop. |f not able 1o come back to
low RPM Stop reposition actustor mount nuts for proper travel
reguirad,
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Check throttle arm on injector unit to see that when fully OFF
{hits idle stop) {2),

Check for full throttle at % up collective position. {Reference
position)

NOTE: If contral is properly rigged, you should obtain full
throttls at or befora 1/2 collactive up position,

Adjustments may be made by any of the following methods:

1. Loosening of four attach bolts (8} holding pilot’s collective
stick (8) and rotating collective control to set stops located
on bottom of collective control,

2, Adjustment of push.pull cable at "B nuts under pilot'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 copilot's throttle stop {11) with pilot’s
throttle in idle or stop position. Both should hit
stops simultaneously,

2, Check for fuil idle on copilot's caollective,

3. Chack for any interference on interconnecting 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 control is in the full up position,

5. The distance between the aft side of the attaching
copilot’s collective stick bracket and aft and of
collactive stick should have approximataly %' max)-
MUMm exposure,

6. The distance between the aft end of the artaching
pilot's collectiva stick bracket and the aft end of
the collective stick should have approximately %"
exposure,

Following the completion of rigging of the throttle control,
check mixture control and readjust as nacessary,

Make complete inspection of entire system prior to ground run
and check flight.

Reinstali all cowling and fiberglass seat.
Make final inspection prior to flight,
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THROTTLE CONTROL REMOVAL
Ta remove throttle control, proceed as follows:

b.

C.

d.

Aemove cowling and fiberglass seat,
Disconnact throttle control at injector unit.
Disconnect “B' nut at pylon attach fitting.

Disconnect throttle control at pilot's eollective control stick
and pull control through seat structura,

Reinstall new throttle control in reverse order and chack rigging
per above instructions,

Inspect all work performed in engine compartment and under
seat structure prior 1o installing fiberglass seat cover and
closure of engine compartment.

Check engine operation prior to flight.
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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 univarsal Blocks
placed between them. Two spline adapters attach to the auter 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
agsemblies attach to the universal blocks. The three main rotor blades
connect to the retention assemblies by a vertical bolt and drag link.

. Rttintion Ainenbly
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MAIN ROTOR HUB ASSEMBLY
Removal.
&. Remove the three bellcrank assemblies (1).

b. With the use of main rotor shaft wrench adapter, remove hub nut (2)
and washer {3},

¢. Remove main rotor blades (4). Ref. Page 6 - 7.

NOTE: Hold tip of blade up off down stop to keep from
spreading bfade grip.

d. With the use of 3 sirap around bab, lift from rotor shatt,
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Disassambly.
a, Remove blade damper assemblies (5),
b. Remove nut (6) and washer (7) from hinge pin (8).

NOTE: Cara should be taken so0 at not to shear the
23-194-0826 split pin on other side of hings pin.

c. Remove hing pins (8) from spindies and universal blocks (21).
d. Remaove brackets and hardware from upper hub assembly (9).

€. Remova spline adapters (10 & 11).

Rernove dust cap (12) and artaching screws,
. Remove nuts (13} and washers (14),
. Remove DU washers (15).

Remave nuts (16).

=T o

Rerrove locking keys, nuts and screws (17).

k. Press out bezarinne {18Y and rommmis soares £ 181
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I. Heat up bearing bosses on upper hub plate (20) and remove from
universal blocks (21},

. Heat up bearing bosses on lower hub plate {22} and remove from
universal blocks (21).

n: Remove bearings (23) from universal blocks (21} including spacer
{24},

o, Remove four DU washers (25} and shims if used,
p. Inspact -1 and -2 lead and lag stop pads (26).
Inspaction.

a. Inspect 28-14241 bellerank assemblies for any excessive play and
need of bushing replacernents.

b, Inspact main rotor shaft threads at top of shaft.

€. While main rotor blades are off helicopter, inspect leading edge for
any defects, dents, and for security of attach fittings,

NOTE: Suggest cleaning blades with soap and water and
waxing blades occasionally,

d. While blade damper assembiies are removed from hub. check for
leakage.

NOTE: The main rotor hydraulic dampers are factory ad-
justed and field maintenance is not necessary. If
leakage is detected or no dampening action is noted
while moving blade through lead 1ag phase, return
damper to factory for ovarhaul as necessary.

T
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1. Check 1o see that lockwasher 28-14248 (2) is installed and peened
over jam nut {3) and flat on piston,

2, If excessive play is noted in hydraulic damper rod ends m
remove and replace.

3. If necessary replace bushing (4),
4. If necessary replace bushing {5),

NOTE: Line ream to 5005 after installation of bushing {5}.
.500

. Inspect 28-14233 hinge pins for excessive play or seoring that may

incur,

Inspact 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,

Asmmhly.

a

b.

c

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 washers (25) over bearings {23} with the DU facing down

- on the universal blocks (21). Replace shims if used.

NOTE: Blocks with castalated patt down,

. Heat up upper hub plate (20) and insert universal blocks {21},

NOTE: D washer to fit into slots in hub plate,

. Heat up lowar hub (22) and tap onto universal blacks {21).

NOTE: DU washers to fit into slots in hub plata with DU
washer (16) facing down on universal blocks (21).

Install nuts {16) and secure locking keys {17) with NK500-8-6
SCTEWS, '

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

the dust cover {12} and secure with NK500-8-6 screws,

. Install spacer (19) between hug plate and press in ping {18).

tnstall spline adapters (10 & 11).
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i. Install brackets (@) and attaching hardware,
k. Put into place two DU washers {25) on universal block (21).
NOTE: DU washers to face outboard of universal hlocks.
1. Slide spindle assambly into place,
m. Insart hinge pin .(8).
NOTE: Ling up 23-094-0625 split pin.

n. Place washer (7) and nut {6) on hinge pin (8). Nut to be torqued
sufficiently so that 20 to 25 in./Ibs, is required at the blade retention
bolt ta move the retention assembly 28-14234,

NOTE: Secure tang washers.
o. Install blade dampers (5). Torgue pivot bolt to 190 in./Ibs.
NOTE: Check ratention bolt for tightnass

Installation of Main Rotor Hub on $haft,
a. With the use of a strap, install hub on rotor shaft.

NOTE: Ref. WATCH HUB PHASING, Move dog leg
28-16128 over top of 28-16198 push-pull rod. Have
one blade 90° to right of ship. Assemble hub to

shaft 50 punch marks on hub spline teeth straddle
punch marked spline on sha_ft.

b. Place washer {3} and nut (2) on main rotor shaft.
c. Install three main rotor blades (4),

d. With the use of main rotor shaft wrench adapter, torque nut {2)
to 400 f./bs.

After torqueing nut to required torque, safety wire in 2 places with
.040 wire.

f. Install the thres belicrank assemblies (1).

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

e

MAIN RDTOR BLADE RETENTION ASSEMBLY

Description. The main rotor retention assembly s composed of a
machined aluminum grip bearing case and a spindle bearing shaft on
which s positioned 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 assernblies .is attached to the outhoard blade retention
assemnbly by a high-strength vertical bolt. By actuating the cyclic or
collective controls, the pilot changes the tilt of the fixed swashplate
assembly which is beneath the pitch bearing assernbly located above
the engine compartment. A rotating swashplate follows the tilt of the
fixed, non-rotating swasholate.  Three pitch artn control assembligs
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that are enclosed in the mast assembly hnk' the walking teams on top
of the rotar hub ta the rotating swashplate, and vary the pitch angle
of the main rotor blades.

\“'-_..-""
i
g:
A
H
2,
i
1,
w
3
\‘-_--"
Hemoval. To remove retention assembly, proceed as follows:
a. Remove blades by pulling bolt (19), washer (200, nut {21} and
discannecting hardware (22) from trailing edge of blade,

NOTE 1; Hold tip of blade up off down stop to keep from

spreading blade grip.
b. Remove damper agsembly.
¢, Remove nut and washer (17 & 18) from hinge pin (16),

NOTE 2: When removing damper rod end retention bolt, do
not loose the two spacer washers on upper and lower
surface of rod end,

NOTE 3: Care should be taken =0 as not to shear roll pin on
lip side of hing pin (16},

d. Remove hinge pins {168} from spindie assernblies {6) and universal
blocks,

Disassembly. To disassemble blade retention assermbly, proceed as
follows:

a. Remove dust covers {1},

b Remove colter ping {20,
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Remove rotention nuts {3},

NOTE: This nut is not interchangeable and is drilled on
assembiy.

. Remove Lamiflex bearing (4).
. Heat up blade grip (5) and remove from spindle (6],

f. Inspect droop stops (7). Remove and replace as necessary,

== |

- Remove “0" ring (8) and DU washer (9).
. Remove snap ring (10},

Remove bearings {11 & 13) with spacer (12).
Remave seal (14),

. Inspect and replace al! parts as necessary,

Inspection.

a. Inspect all bearing surfaces for 8cOring, scratches, and galling.

- Inspect and replace if necessary the Teflon steeve (15) on outboard

end of spindle assembly,
inspect threads on spindle assembly and on all attaching bolts.

. Buggest replacing all bearings and seals on overhaul,

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

a.
b,
c

Plage seal {14) on spindle (6).
Press bearing {12) and spacer (13} on spindle (6).

Press bearing (11) on spindle (6) and install snap ring {10} in slot
in spindie ().

. Install DU washer {9) with champhor down toward bearing,
. Install "Q" ring (B),

NOTE:; Install spacial tool spacer on the underside of
seal (14),

Heat blade grip and install over spindle assembly (6), placing an
top of special toaol,

NOTE: Allow assembly to cool slightly and remove special
toal,

. Cornplete tapping grip (5) onto spindle {B) and be sure it is down

and secured.,

NOTE: Check the dimension from the rear of the blade arip
{5) to toot of spindle (6). This dimension should be
125", This is an inspection to check to see whather
the 0" ring {8) or DU washer {2) has been left cut
on azrembly.
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h. Install Lamiflex bearing (4) with blade grips set at approximatety
12° positive pitch, Install Lamiflax bearings carefully so as not
to break tangs,

NOQTE: Cool down assembly completely prior to torqueiny
nut to 15 to 20 in./lbs.

i. Install cotwer pin (2).

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

ji. Replace cap with four screws (1).

NOTES ON LUBRICATION: Remove top screw (17} in cover
agsembly (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. Reinstall screw {17) in cover assembly {1} and
rerove scraw {18} in the grip assembly (5). Again purge through
ZERK fitting until grease exudes from this hole. Reinstall screw
{18}, This complates the purging of the grip assembly.

NOTE: Main rotor attach holt to be torqued to 600 in./tbs.,
drag link holt to be torqued to 150 in./lbs.

Installation. To install main rotor blade retention assembly, proceed
as follows:

Reinstall in reverse of removal procedure.

MAIN ROTOR RETENTION SYSTEM

Lamiflex Bearing Change,

a. Remove main rotor blades or blade as required,
b. Remave cover {T).

¢. Remove cotter key {2).

d. With special 1-13/16" socket, remove nut (3],

m

Remove Lamiflex bearing (4} and shims if used,

—

Measure thickness of old Lamiflex,

Measure thickness of new Lamiflex .

T @

. Shim as required to old Lamiflex bearing thickness,

i, Should new Lamiflex bearing be thicker, remove shims, if any, or
grind bearing surface of nut on surface plate to give 15-20 in./ibs.
torgue and ling up with cotter key hole {21,

. Nut (3) and spindle {1} drilled as assembly, Keep together,
CAUTION: ' Excessive torque wili cause stiff cyeiic contral,
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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 909, The ring and pinion gears are manufactured from
forged alloy steel for proper grain flow and structura, 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 overiap of contact contributes to smooth and quiet opegation
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
to provide the rigidity necessary to react to the gear loads. A wet sump
splash system is utilized to provide adequate lubrication to the ring
and pinion gears, This eliminates the need for a gear pump. The
centrifugal force of the oil on the ring gear forces the oit through an
external tube which lubricates the lower tapered main shaft rofjer
bearing. Also, due to the centrifugal force of the oll outwardly, the
ail is gontrolled to the outer two pinion 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 80-90. A magnetic plug chip detector is located in the sump, and
can be removed to inspect for metallic particles. An oil temperatyre
sensor is also mounted in the sump and is connected to a temperature
gage on the instrurnent panel which is redlined at 2209F. Periodic
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 oil. Breather is attached to the upper gear
case to provide ventilation for the case. A sight gage is located on the
lower right hand side of the transmission to check for oil tevel,.
normal level is % window with ship level, Transmission shouid be
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
stgel tubing.

MAIN ROTOR DRIVE ASSEMBLY

REMOVAL OF MAIN ROTOR SHAFT AND TRANSMISSION
ASSEMBLY

Ta remuve the transmission assembly:

a. Remove blades and hub assambly. {Ref. Sect. 6-7)
b. Drain fuel from left and right hand tanks.

¢. Remove fuel tanks, ({Ref, Segct. 5-33)
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. Remove wrap-around cowl,

Remove belt assembly,  {Ref. Sect. 8-1)
Disconnect the two push-pull tubes at lower swashplate attachment,
Disconnect tachometer and temperature pick up wiring.

. Disconnect push rod tube from collective bellerank,

Remove four mounting holts and nuts from transmission housing.

Install special tool T-D017 on top of mast.

. Usa hoist and lift transmission assembly from pylon,

CAUTION: When lifting trantmission from . pylon, do not allow
putlay to strike cowl frame.

NOTE: In the event complete overhaul of the gear hox is
required, tha unit must be returned to the factory.

MAIN ROTOR TRANSMISSION

DISASSEMBLY OF MAIN ROTOR SHAFT ASSEMELY
Tao disassemhle the main rotor shaft assembly, proceaed as follows:

a,

Drain oil from main rotor transmission by remaving plug on
tower left zide of transmission and attaching drain line to allow
oil to drain into a container.

. Remove tempeérature bulb from lower side of transmission.
. Remove magnatic chip detector from lower right side of transmission

and check for metal particles,

. Remove the bolts (24}, washers (25} and nuts (26} that secure the

upper and lower case halves together.

. Stand transmission on floor with shaft yoside down and give a

sharp blow on piece of hardwood or rubber on floor, This will
allow the top case to be remaovead.

Remove thrust bearing (21) from shaft (4).

. Remove seal housing (18) from bottom of ring gear carrier

assembly (2) by removing the eight nuts and washers {19 and 20},
assembly

. Install special tool ring TOU28 to take up spacing after removal of

seal housing {19).
NOTE: ‘Thiz tool to be usad as a puller adapter.
Instatl special ool TODOB on bottom side of tapered spacer (6),

Install special tool TO00S on bottom of thrust nut {14) and
shug up.
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- Install & puller over rim of special tool TO028 and attach to bottom
of special tool T-0005. This will ramove the bettom cover {B).

. Inspect ring and pinion gears for excessive wear,
.Heplai:ﬂ bearings {11 and 21) if necessary,
. Replace seal (32} and "Q"" ring {22).

. Chack all gaskets, Color denotes thickness and if necessary to
replace, use same thickness gaskets,
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MAIN ROTOR TRANSMISSION

ASSEMELY OF MAIN ROTOR SHAFT ASSEMBLY
To assemble the main rotor shaft assembly, follow this procedure:

. Assemble the ring gear (1) to carrier {2) by installing bolts and
washars 1o secure the assembly.

. Torgue the bolts 1o 240 in./Ibs. and safety wire bolts in pairs with
041 safeaty wirae,

NOTE: The ring gears and carriers are matched and are
to ramain as a set.

¢. Clean mast splines prior to assembly on carrier.

. Clean splines on carrier, assemble to mast, apply Locktite to
splines.

CAUTION:  Apply Locktite sparingly.

. Install carrier assembly, compased of ring gear and carrier (1 and 2}
an rator shaft (4), aligning the index mark on carrler assembly to
index mark on rotor shaft,

. Install spacer (%) on shaft {(4) with champhored end toward carrier
assemnbly {2},

Install tapered sleeve (6) on shaft (4},

CAUTION:  Small end of taper must face away from carriar
assambly (2} to allow haaring to seat propetly.

. Install the eight holts (7) and washers in cover assembly (8),

Install shims (9). These shims should he the same thickness as
removed on the dis-assembly, as they assist in the pre-loading of
the matched gear set,

Install bearing {11) in bearing housing (10}. Permatex the bottom
of the housing before installation.

. Install bearing shim (12},
. Apply Parmatex to retainer (13, and install,
. Ternporarily install hardware (7, 19, and 20},

. Install cover assembly (B} over taper sleeve (6) and install four
holts and washers (34 and 33).

« Install and torque nut to 4,000 in./Ibs. or 333 ft./lgs.

NOTE: This nut has hean pre-drilled at the factory and
witl anly match one way.

- Install pin {15) and cotter pin (16) securing the nut {14) to the
shaft {4).

- Remove termparary hardware (19 and 20).
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r. Apply STF taseals (17) and install in seal housing (18),
5. Apply Permatex 3H to top of seal housing (18).

t. Assemble housing (18) to bottom of rimg gear carrier assembly
(8) and attach the washers {18) and nuts (20) 0 boit {7).

u. This completes the installation of the bottom case cover build-upn,
v. Clean pinion gear with Acetone to remove fareign matter,
w. Apply blueging to pinion gear and ring gear,

NOTE: A light, even coat of blueing is recommended, as a
heavy, unevan coat will affect gear backlash readings.

x. Heat upper bearing (21).

NOTE: Do not heat bearing hot, as grease will melt and flow
from hearing.

y. Install bearing (21} on rotor shaft {4) with seal sida of bearing facing
top of mast,

CAUTION:  Be sure bearing is seated properly on rotor shaft,
z. Install case housing seal {22), iinear Q" ring on lower cover (8).
aa.Check ring gear (1) for any forgign matter,
bb.Heat upper bearing seat in upper transmission housing.

cc.58t rotor shaft in vertical position. Lowsr upper transmission
housing {23) over mast (4),

NOTE: As you match upper and lower cases, rotate pinion
for proper mesh. Before seating upper and lower
transmission cases, make certain collective yoke pivot
point on lower case {8) is 1809 fram pinion shaft on
upper case (23},

dd.Install seal (32) over shaft (4} and seat in upper transmission
housing.

ge.Install 11 each bolts {24}, washer {25) and nuts {26) and 4 each
{27), washer (28), washer (29), nut (30) and cotter pin (31) to
secure upper and lower case halves together.

tf, Terque bolts to 70 in./Ibs,
MAIN ROTOR TRANSMISSION

PINION SHAFT

Removal and Disassembly, Prior to disassernbly of the main rotor
pinion shaft, it will be necessary to remove the jack strut and pulley
aggembly. [Ref, Section 6. To disassernble pinion shaft, proceed as
follows:
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a. Rernove the six Eearing retainer bolts (1),

h.

. Remove hearing retainer (2},
. Remove retainer seal (3), followed by removal of the shim (4)

located between the bearing retainer (2) and hat section (11),

. Heat transmission housing (13) and remove the oil slinger (8),

bearing (9}, spacer {(7), bearing (G}, spacer {5} as an assembly.

NOTE 1: If necassary, remove shim (10) and hat section (11)
located in transmission housing.

NOTE 2: Keep shims {11 & 4) in proper order for rein-
stallation ease.

Following the removal of the above assembly, heat bearing (6)
and remove spacer {5},

Inspect bearings for roughness and galling; replace if necessary,

Inspect pinion shaft and threads for defects. Check woodruff key
way for excessive play and replace key if necessary,

Suggest replacing retainer seal (3) on installation of pinjon assembly.

Build-Up and Installation,

a.

b,

C.

Clean pinion shaft (12},
Install oil slinger {B} on pinion shaft {12} with lip facing pinion gear,

Heat bearing {8} and install on pinion shaft {(12) with bearing
numbers facing aft.

. Install spacer {7} on pinjon shaft {(12).
NOTE: Maka certain spacer (7) seats on shaft lLip {12).
Heat outhoard bearing (6} and install spacer {§) into bearing with

spacer lip on numbered side of bearing,

Reheat bearing housing and install bearing {6) and spacer {5) with
sleeve lip and bearing numbers facing aft, outboard,

. Allow shaft to caol,
. Measure distance from oil slinger (&) inboard side to inner race of

outside bearing (8),

Caleulate shims required if this is a new installation of bearing,
shims, ete,

Heat housing assembly and install shims (10), hat section (11] into
case (13},

. Install retainer seal (3} into bearing retainer (2) and place the .001

shim (4) between bearing hat {11) and bearing retainer {2).
Heat housing (13) and insert pinion assembly build-up.

Jnstall bolts and nuts (1) attaching bearing retainer {2) to trans-

mission housing (13) and torque holts to 70 in./Ibs.
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NOTE 1: Refer to jack strut and pullay assembly information
for complaetion of upper pulley assembly on output
pinion shaft,

NOTE 2: Upon completion of upper pulley and jack strut
instailation, run up angine and engage rotor system
to check for runout and propar operation of system.

MEF ZR-126
AOTOR SHAFY ARSEMELY



INSTALLATION OF TRANSMISSION ASSEMBLY
" To install main rotor transmission:

Place special tool T-0017 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./lbs., up to key slot,

¢. Connpect the two push-pull tubes at lower swashplate attachment.
d.
e
f

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

. Install wrap-around cowl.
. Install fuel tanks, {Ref, Sec. 5-33}).

Install blades and hub assembly. (Ref. Sec. 6-2 and 6-7).

MAIN ROTOR TRANSMISSION

PROCEDURE FOR CHECKING RING AND PINION BACKLASH
AND ROTOR MAST RUN-CUT

a.

b.

Remave transmission oil level sight gage plug.

Insert dial indicator probe through hole 50 probe rests on ceriter of
gear. Attach dial indicator to transmission case securely.

Hold transmission pinion shaft and turn main rotor shaft in direc-
tion of rotation until backlash is taken up, Repeat and record
reading on dial indicator. Check at four places approximatety
902 from each aother. {.004 to .006 required limits.)

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

NOTE 2: Thickness of blueing applied to gear teeth will
affect backlash.

. Measure run-out of mast at surface just below hub splines,

{Maximum total limit .010.)
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BELT DRIVE SYSTEM

CLUTCH ENGAGEMENT SYSTEM (Ref. 8-13)

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 potly "V belt. The position of the idler pulley is
determined by the proper adjustment af the spring tension capsule and
the over-centering device, Once engaged, the conirol lever can be
lowerad to the cabin floor in a stowed position, The push-pull control
cable has two lube points, one located aft of the main cabin firewall
at the support bracket and the other just below the support bracket
mounted to the left rear pylon structure, These are greased with
Aero-shell 14.

BELT REMOVAL PROCEDURE
To remove the drive belt assembly, proceed as follows:
a. Remove wrap-around cowl and baggage comparimant,

b. Remove the four bolts (2) connecting the upper end of jack strut
{4) 1o the bearing housing {6-a),

NOTE: Keep shims {3) wgether.

CAUTION:  Temporarily safety wire strut assembly (4} w0 the
bearing housing (6-a) to keep it from falling and
cocking the bearing {10) in lower drive pullay [9),

¢, Cut safety wire and with %' socket remove the six bolts (1) from
lower drive pulley (9).

d. Carefully pull drive pulley {9} and strut assembly (4) from the
prop flange end and tift free of the belt,

NOTE: Kesp shims together with pulley {9),

CAUTION:  Exercise care not to cock the self-aligning bearing
{10} in the pulley (9} by latting the jack strut {(4)
deflect.  {f bearing should get cocked, don't force
it to straighten; just slowly rotate the pulley until
it aligns itself.

¢. Remove the four Allen screws or zurn with spiral lock coupling from
tail rotor forward drive shaft coupling and remove the aft taper pin
in the coupling. (5ect. 15 - 18.)

f. Separate coupler and slide it aft on tail rotar drive shaft. This
exposes a gap of approximately 4",

g. Remove rear actuator arm {4) from idler pulley {7) and position,
leaving roller {19) connected on one side, {Fef B-2)

h, Loosen nut on forward end of idler support shaft {3) and rotate
the eccenwic shaft to maximum clearance from top pulley,
{Rat. Sect, §-3)
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ZERK FITTING
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NOTE: Suggest index marking shaft position before lovsenina.

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, Section 8-2.}
To install the belt assermbly, proceed as follows:

a.

Slide the belt vertically betwaer the tail shaft and forward coupling,
and then slowly and carefully ease the belt on top of the upper
pulley {9-a),

. Install rear actuator arm (4) on idler pulley {15) and rolter {19).

. Attach forward tail rotor drive shaft coupling between output

pinion shaft and tail rotor shaft, and install the aft taper pin.

. Carefully install the drive pulley (9-a) and strut assembly {4)

on the prop flange. Pay particular attention to install the shims
attached between pulley and prop flange. (Ref, Section 8-8.)

. Install the six bolts {1} that attach the lower drive puliey (9)

to fan assembly and safety. (Ref, Figure 30.)

. Connect or install the four bolts (2} connecting the upper end

of jack strut (4) to the bearing housing (6-a}, (Ref. Figure 30.)
NOTE; Keep the shims together {3},

. Engage clutch and check for proper rigging.  (Ref. Section 8-11.)
. Adjust belt roller (19) to %' clearance between belt surface and

rolter. Lube roller (19} with Aero-shell 16 grease. (Ref, Figure 28,)

Track idler pulley,

1. Remave wrap-around cowl if baggage compartment is installed.

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

3. Swart engine and slowly engage rotor system while observing
idler puliey track on belt. }

4, With 7/8" wrench, turn idler shaft (3) until pulley tracks on
betr,

5. Tighten 15/16" nut on forward end of idier shaft (3), shaft (3).

NOTE: When pulley is tracked, it will be centered on belt.

6. Hover airgraft and check idler pufley track, {Ref, Section 8-10.)

Inspect assembly completely before installing wrap-around cowl and
baggage cornpartment,
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REMOVAL OF IDLER ASSEMBLY FROM HELICQOPTER (Ref.
8-4)

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

b, Remove bolts and washers (5) nut {16} and washer {17) from
28-13236 arm {4) in two places,

c. Remove yoke assemnbly (15} from shaft {3).

INSTALLATION OF 1DLER ASSEMBLY
Install idler astembly in reverse procedura,

DISASSEMBLY OF IDLER PULLEY FROM YOKE
a. Remave cotter pin,

b, Remove nut (12).

¢. Remove washer (11} from shaft (8).

d. Press shaft (8) from pulley {7).

e. Remove snap rings (9), bearings {10} fram yoke {16} and bushings
{14},

NOTE: 1. If bushings (13) need to he replaced, haat yoka (15)
and press bushing (13) out.

2. Install baarings (10) 28-13200 at 600 houre.

ASSEMBLY OF 1OLER PULLEY TO YOKE
Assemble idler pulley in reverse procedure,
REMGOVAL, DISASSEMBLY AND INSPECTION OF BELT ROLLER
ASSEMBLY
a. Remove nut and washer {16 & 17) from roller {19} (two places).
b. Remove three bolts (6) from aft arm (4},
c. Remove rotler assembly (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).

2. Remove bearings (20) from bearing retainers {21).
f. Remoave Zerk fitting from shaft {23).

PART REPLACEMENT, ASSEMBLY AND INSTALLATION OF
BELT ROLLER ASSEMSBLY

2. Replace bearings as necessary.
b. Install belt rofler in reverse procedure,

B VOV R T PN o [ PO | proee
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REMOVAL OF BELT ENGAGEMENT MECHANISM FROM PYLON
(Ref. Section 8-11,)

To ramove belt engagement mechanism from pylon, proceed as follows:
a. Remaoave bolt assembly (6).
b. Remave bolt assembly (7).
¢. Remove bholt assembly (8).
d. Remove Arens cable assembly from clutch engagement mechanism.

INSPECTION OF BELT TENSIONING UNIT (Ref. Section 8-5.)
Inspect belt tensioning unit for the following and replace as required:
a, "DU" Bushings (1) in over-centering bellerank (2).

b, “DU" Bushings (3) in rod end (4).

¢, Nylon guides {6) and washers (6).

d. Shaft (7] 'for straightness.

e. Straps (8), bellerank sides (9), brackets {10), for cracks and
excessive wear,

INSTALLATION OF BELT ENGAGEMENT MECHANISM
a. Install belt engagement mechanism to pylon in the reverse procedure.

CLUTCH CONTROL HANDLE (Ref, Saction 8-11.)
To remove clutch control handle (11), proceed as follows:
a. Remove figerglass seat assembly.

b. Loosen upper and lower jam nuts {12) on turnbuckie located
below seat assernbly,

NOTE: Mark nuts of turnbuckle for sase 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 order, paying
particular attention 1o adjusting the turnbuckle (12) as it was
remaoved,

f. Inspect installation before operating engagement handle and in-
stallation of seat assembly,

o~
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JACK STRUT AND PULLEY ASSEMBLY

Removal of Upper Pulley Assembly. To remove the upper driven

pul

ley assembly from the output pinion shaft, proceed as follows:
NOTE: Remove tail rotor drive shaft coupling. (Ref. Sect. 15-16)

Remove the four housing bolts (2) that attach housing assembly
(G-a) to upper jack strut {4).

NOTE: Remove tail rotor drive shaft coupling,  (Ref.
Section 15-16.)
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 tagether with pulley (9),

CAUTION:  Exercise care not 1o cock the self-aligning bearing
(10) in the pulley {9) by letting the jack strut (4)
deflect. If hearing should get cocked, don't force
it to straighten; just slowly rotate the pulley until
it aligns itself,

b. Remaove the nut (1.a) followed by the tang washer or shure

lock (2-a),

c. Remove housing assembly {6-a).

. Remove pulley and clutch assembly (Ba & 9a) from pinion shaft
by use of puller.

Remove woodruff key (10-a) from pinion shaft,

Remove the tru-lock snap ring {3a} from the cutboard side of the
bearing (5-a).

. Heat the housing (6-2} and remove the bearing (5-8) and adapter

{4-a},

. To remave the sprag clutch, first remove the retaining holts and
ruts (7a) then heat pullay {7a} and remove clutch,

NOTE 1: Inspect the woodruff key-way and key for signs of
distortion and wear before replacing azsembly,

NOTE 2: Replace bearing (5a) at 600 hours,

NOTE 3: Raplace tang washer or shure lock {2a) upon

instalfation.
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Removal of Jack Strut. To remove the jack strut, proceed as follows:

a.

4~ m G on

L=

Remove the six lower pulley bolts (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 strut (4],
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 (9},

CAUTION:  Exarcise care not to cock the self-aligning bearing
{10} in the pulley (9) by letting the jack strut (4)
deflect. |f 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 pulley (5) and remove from jack strut assembly (4}).
. Remove the bolt and washer (8 & 7) washer and nut (8 & ).
. Press off bearing (10).

. Remove retainer (15), sea! (13}, and 0" ring (14}

Inspection of Jack Strut and Lower Pulley Assembly.

a, Inspect lower pulley grooves for roughness and corrosion,

. install new bearing (10) if necessary, ‘
. Inspect shims (3) and install new ones if damaged; otherwise,

assemnble original shims upon instaliation of jack strut.

. Suggest installing the following new parts when removing the

above assembly: seal (13), "0 ring (14).

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

Be sure output pinion shaft is clean and woodruff key (10a) is
installed in slot,

. Heat driven pulley assembly (8-a} and install sprag clutch (8-a)

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

. Install sprag clutch (8-a) and driven pulley assermnbly (9-a} on output

rinior shafi,
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d. Heat housing (6-a) and install bearing (5a) and adaptar (4a) into
housing assembly. Securs with tru-lock snap ring (3-a).

e. Install washer (2-a) and nut (1-a) securing upper driven pulley
installation on pinion shaft. Torque to 2000 in./ibs,

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

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

b. Install bearing {(10).

¢. Install bolt {6) and washer (7) in jack strut {4) and secure at
opposite end of instaliation by washer {8) followed by nut (9).

d. Install O™ ring (14).

e. Heat lower pulley assembly (5) and install on jack strut {4},

f. Following complation of the upper assembly, attach the six boits,
three long and three short (1) attaching fower pulley 1o cooling
fan assembly and engine, torque to B0 ft./lbs.

g. Secure the four bolts (2) that attach the housing {B-a) 1o the two
shims (3) to jack strut (4).

NOTE 1: Ba sure and install shim betwean lower puillay and
fan assembly.

NOTE 2: Safety wira ali six bolts in pairs on lower pulley
assembly, with .040 wire.

NOTE 3: Install 1ail rotor drive shaft assembly and forward

. flex coupling.
NOTE 4: Service clutch (Ref. Page MM-3-4).

NOTE 5: After installation of jack strut and pullay assembly
' of belt and engaging mechanism, run engine and
angage rotor system and check for proper operation

of system before flight. Check track of idler pullay,

ADRJUSTMENT PROCEDURE (Ref. Section 8-11.)

The position of the clutch control lever can be adjusted under the

main seat structure by adjusting the control cable tirnbuckle {1),

This adjustinent will determine the control lever trave! and positioh,

a. To adjust the over-centering device, engage the clutch, engine not
running, and adjust rod {3) to allow bellerank (2) to extend beyond
the vertical position,

b. To adjust the spring capsule, engage clutch, engine not running, and
screw rod (4) in or out of capsule to allow 1%" to 1% of piston,
measured from jam nuts to top of capsuie, to be exposed. This
adjustment allows for proper tension on drive halr,
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NOTE:

1. When clutch js engaged and hand!e released, position

of handle should he as indicated on Page
Refarence Position A.

2. When clutch is disengaged and handle released,

potition of handle thould be asz indicated on Page
Rafarence Position B.

3. With clutch engaged and handle disengaged, handle

must lay flat on floor in cockpit.

¢. Adjust belt roller {27) to %' clearance between belt surface and

roller,

Lube roller {34) with Aero-shell 16 grease, (Ref. Sect 8.-2.)

d. With proper adjustment, guides will touch brackets.

NOTE:

1. To further aid in adjustment of over-centering

device, shaft (5) may be extended in or out as
required.

. On new aireraft or after a new hett has heen installed,

the balt may drag, causing tha rotor to turn slowly
during angine idla. As balt stretches, adjustments
may be required.

TRACKING IDLER FULLEY (Ref. Page 8-2)
a. Remove wrap-around cowl if baggage compartment is installed,
b. Loosen 15/16” nut {1} on forward side of idler adjusting shaft (2}.

¢. Start engine and slowly engage rotor system while observing idier
putley track on belt.

d. With 7/8"" wrench turn idler shaft {2) until pulley tracks on belt.
e. Tighten 15/168" nut (T} on forward end of idler shaft (2),

NOTE:

When pulley is wacked, it will be centered on belt.

f. Hover helicopter and check idler pulley track.
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28-13216-901 = Belt Tenaivning Assarnbly
28-13101-903 — Fullay & Clutch Assembly
28-13101-901 — Baaring Assembly
28.13216-903 — Jack Strut & Pulley Assembly
28-13215902 = Idler Pulley Support Assambly N

& A
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ELECTRICAL SYSTEMS AND COMPONENTS
DESCRIPTION

The electrical system of the helicopter is a 12-volt, direct current
fystem with a negative ground to the halicopter structurs, The main
source of power is a 12-volt battery. In-flight powar is supplied to the
systam through a voltage regulater from a 12volt alternator, belt-
driven by the engine. The 12-volt battery is located in the right hand
side of the cabin compartment and is conveniently located for
servicing.

NOTE: Consult the manufacturer’s handbook of maintenance

ingtructions for servicing.

The main components of the electrical pawer system are the battery,
starter, alternator and voltage regulator and their associated switches
and circuit breakers. Maintenance of the electrical System consists of
trouble shooting, remaval, and installation.

BATTERY

The 12-volt battery is sacured in a receptable on the right hand side
of the cabin section which is internally accessible. The battery provides
starting power and electrical power for instruments and pumps when
the battery switch is turned on.

ELECTRICAL SYSTEM

REMOVAL OF BATTERY

To remove the battery from the helicopter, proceed as follows:

2. Unsnap the right hand seat cushion from the fiberglass seat unit
and remove the entire cushion.

b. Remove the small metal cover from the seat structure by remaving
two sheet metal screws; this will give access to the top of the
battery,

Remove the two vent lines (red).

a o

. Remove the two wing nuts holding the battery support clamp.
Remove cover from top of battery (if used).

om

Discannect positive and negative leads from battery.
. Remove battery from campartment.

= =]

. Reinstall battary in reverse order,

i. Check for proper operation by placing master switch to the ON
position,
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BATTERY INSTALLATION

ELECTRICAL SYSTEM

ALTERNATOR AND VOLTAGE REGULATOR

A 12.wolt, 60-amp alternator is located on the right hand side of the —
engine and is belt-driven by the engine. The purpose of the alternator

i5 to return charge to the battery. A voltage requlator is mounted on

the left hand side of the firewall, 1t controls the alternator output at

the designated level and at the specific RPM and transfers the electrical

system from battery to alternator.

ELECTRICAL SYSTEM

REMOVAL OF ALTERNATOR
Ta remove alternator, proceed as follows:

a.

b,

@ ~ 2 aos

Ramove outside cowl assembly and baggage compartment.

Remove cooling fan assembly and lower jack strut pulley assembly.
(Ref. Section 8.)

Disengage %" (1) balt that attaches alternatar to adjustment arm,

. Slacken belt and remove {2},

Remove bolit (3) that attaches arm to starter,
Hemove ring gear fram rear of engine (4).
Remave the left and right side cowls from powerplant section,

. Remeve the four wires that attach to the rear of the alternator,

Remave 2 ea. Attach bolts,
Alternator may be removed from the aft side of the engine.

Inctall altarnatar falloaina ahavn memoodooear
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After installing and hooking up efectrical wiring start engine and
check out charge rate,

REMOVAL OF STARTER

Ta remove starter, repeat Items a, and b, (Ref, Page 9-2), proceed
as follows:

a,

Remove six ANS15-8-B (5) screws from the 12611-8 plate {6} on
rear of shroud,

. Remave attaching arm balt (7) between the alternator and starter,

Remove the three AN4-20A bolts {B) and 12600-4 spacers that are
attached on the rear side of the starter.

. Disconnect wiring to startar, designating each respective tarminal.

Starter may then be removed aft,
tnstall starter following above procedures.

Following installation and electrical hook-up, start engine and check
starter operations,

ALTERNATOR AN STARTER LOCATION

Removal of Voltage Regulator, The voltage regulatar, which is located
on the left hand side of pylon aft of the firewall, is removed as foltows:

a.

Ramove ground wire, field switch and master relay, and alternator
wire from voltage regulator,

. Remove the four screws that attach the voltage regulator to the

electrical panel,
Reinstall voltage regulator on electrical panel in the reverse order,

NOTE: Pay particular attention to the coding on egach of
the wires for proper sssembly,
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VOLTAGE REGULATOR ADJUSTMENT (LEAD ACID BATTERY)
1. Open left hand engine cowl.

2. Start engine and run for approximately 5 minutes at 1500 RPM.
3. Induce load on system. —
4, Remove adjustment cap in regulator.

b, Connect plus lead of meter to “F" terminal of requlator and black
lead of meter to ground.

*B. Adjust ragulator as required to obtain 12.5 - 13 volts.

7. Reeinstall cap in regulator, remove meter leads and close engine
cowl prior to flight,

*NOTE: NI-CAD battery regulator should be adjusted to 15 to 15.5
volts,

ELECTRICAL INSTALLATION SYSTEM

Grimes right hand tail running light

Grimes laft hand running light

Grimes anti-collision light

Fuel pick-up

Temperature pick-up Main rotor transrmission
Alternator, 12-volt Prestolite

Starter, Prestolite

Cylinder head temperature

Starwer vibrator, Bendix

10 Right magneto, Bendix S4LN-1209 or SL4N-204
11 Prestolite regulator

12 Oli temperature connectoer

13 Left magneto, Bendix S4LN-1208 or S4LN-200
14 Fuel pressure ‘switch

15 Terminal strip

16 Master relay

17 Srarter relay, 3 amp.

18 Cyeclic ingtallation, Pilot

19 Boost pump, Welden Tool

20 Cyclic installation, co-pilot

21 Battary, 12 v, D.C, T
22 Instrument light, Grimes

23 Trim motor assembly

24 Instrument light, Grimes

25 Airpath compass

26 Instrument light, Grimes

27 Terminal strip

28 Right running light, Grirmes

D00~ O O B LD B -
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29 Landing light, GE

30 Running light, left, Grimes

31 Forward anti-cellision light, Grimes
32 Terminal strip

33 Collective instaliation

34 Trim motor installation

35 Overvoltage retay, Lycoming (QPS)

®
~ ELECTRICAL INSTALLATION SYSTEM LOCATIONS
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ELECTRICAL SYSTEM

STARTER BUTTON

The starter button is located at the end of the collective pitch stick,
If a defective switeh ic suspected, it can be removed as follows:
a. Turn battery switch to the OFF position,

k. Remove seat cover and rup a continuity check between the two
wires that extend from the bottom of the collective pitch stick,
{f the trouble is found to be in the switch itself, proceed further,

1]

Remove quick-disconnect wires at lower side of collective piteh stick,
d. Remaove throttle bellerank by removing the bolt and nut,

e. Remove the four counter-sunk screws on the top of the collective
piteh stick; the assembly ¢an be removed as a unit.

f, Remove the starter button cap from end of stick by loosening the
attaching mut; this will allow the inner tube assemnbly to slide out,

g. After installation of new switch, feed wiring through inner tube
assembly and connect wires to respective quick-disconnects at
firewall,

h. Connect collective pitch stick and button in reverse order and
check operation of starter button,

1. Check engine operation prior to flight.

ELECTRICAL SYSTEM TROUBLESHOOTING CHART
PROBABLE CAUSE REQUIRED ACTION

Starter Does Not Crank Engine (Battery Switch On, Alternator Switch
On, Clutch Disengaged):

Weak or dead battery. Check or replace battery,

Circuit breaker open. Reset circuit braaker,

Broken wire or onen Check continuity of eircuits. Re-

connection, pair or replace wiras; tighten and
clean connegtians,

Defective starter relay. Replace relay,

Defective starter. Replace starter,

Defective starter switch, Check, clean or replace switch.

Battery Does Not Supply Power When Battery Switeh Is Turned On.
{No Indication an Ammeter):

Dead battery. Check specific gravity of battery,
recharge or replace battery,
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Electrical System Troubleshooting Chart (Cont.)

PROBABLE CAUSE
Broken wire or open

connestion.

Defective starter relay.
Defective starter.

REQUIRED ACTION

Check continyity of circuits, Re-
pair &r reéplace wirgs; tighten and
clean connections.

Replace relay.
Replace starter,

Battery Does Not Supply Power When Battery Switch Is Turned On.

{No Indication on Amrmeter):
Dead battery.

Faulty connections.

Faulty switch.
Faulty ammarter.

Faulty master relay

Starter Clutch Housing Breaks

Rerard P-lead not making
contact.

Retard timing incarrect.

Starting vibrator imperative.

Low battery voltage.

Logse wiring,

Damaged starter drive gear.
Faulty starter clutch.

Improper installation.

Starter solenoid mal-functioning,

Check specific gravity of battery,
recharge or replace battery,

Check continuity of wiring and
tighten or replace broken connec-
tions,

Replace switch.

Check ammeter; replace if defec-
live.
Check and replace

During Attempted Engine Start
Check/secure lead.

Chack/retime ignition,
Check /replace vibratar.
Check/charge battery.
Check /secure clean wiring.
Inspect/replace gear,
Check/replace clutch.
Inspect/reinstall correstly.
Checlk/replace solenaid.

High Charging Rate When Batteries Are Fully Charged:

Defective valtage regulator.

Check/replace.

Low Charging Rate With Batterias Not Fully Charged:

Loose connections on alternatar
or regulator terminals,

Defoctive voltags reguizion

Check/tighten,

Cieclefraplage,
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Elactrical-Systern Troubleshgoting Chart (Cont.)

PROBABLE CAUSE REQUIRED ACTION
Faulty alternator, Check/repair,
Loose belt, Adjust belt tension.

Ammetar Shows Heavy Discharge When Engine Is At Slow Idle

Voltage regulator malfunctioning.  Check/repair/replace requlator,
ot loosen belt, logsen mounting.

Erratic Operation of Alternator System:

Defective voltage regulator. Check/replace.

Dirty or pitted altgrnator Ciean and palish commutator.
commutator,

Faulty wiring in altermator Check/repair.

systerm.

Worn brushes. Check/renlace.

NIGHT FLYING LIGHTING SYSTEM

The night flying lighting system, although an aptional accessory to the
helicopter, is installed on the majority of units. The night flying
system cansists of the following:

a. Rotating anti-collision lights on the jower side of the cabin and
on topside of the tail cone assembly.

b.- Landing lights on the tower side of the cabin section,

¢. Position lights on the left and right side of the cabin assembly and
on the left and right side rear of the tail cone assermbly.

d. Instroment lighzs.
&. Control switches and instrument console indicator tight,

Maintenance of this system consists of installation, removal and trouble
shaating,
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INSTRUMENT LIGHTS

The instrument lights are located above the instruments on the under-
side of the top of the instrument console. The instrument panel lights
are controlled by a toggle switch and circuit breaker. A reostat is also
installed for intensity control.

ANTLCOLLISION LIGHTS

FOSITION LIGHTS

BT
L]

{
r
1
e : i
INSTRUMENT —
LIGHTS () Ry
s POZITION > I
-‘ﬂﬂ‘if- LIGHTS L\-‘lm‘ N
gy Y P

ANTI-COLLISION LIGHT

LANDING LIGHT

MIGHT LIGHTING KIT INSTALLSTION
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NIGHT FLYING LIGHTING INSTALLATION
TROUBLESHOOTING CHART

PROBABLE CAUSE REQUIRED ACTION

Landing Light OQut With Landing Light On Switch Turned On, And
Battery Switch On;

Burned out lamp. Replace lamp.

Circuit breaker tripped. Reset circuit breaker.

Defective switch, Replace switch,

Open  gircuit. Check al! connections and con-

tinuity of wiring.

Position Lights AIl Qut, Battery Switch On, Position Switch On:

Cireuit breaker tripped, Resat ¢ircuit breaker,
Defective switeh. Replace switch.
Pasition Light Wire Harness Shorted 1o Ground.

Any One Position Light Out:
Burned out buib. Replace bullb,

Aati-Collision Lights Out, Motor Rotating:
Burned out bulbs. Replace bulbs,

Anti-Collision Lights Out, Motor Not Rotating:
Circuit breaker tripped, Reset circuit breaker.
Matars shorting to ground, Replace assembly.

LAMP REPLACEMENT GUIDE CHART

AMOUNT LOCATION MANUF, NUMBER
3 Panel Light Grimes B-H555
1 Anti-Collision {Forward) Grimes D-7080-A12
1 Anti-Cotlision (Aft) Grimes D-7080
1 Landing Light {Sealed) GE 4313-250 Watt
2 Tail Light Grimes  A-1285-C-12

2 Forward Running Lights Grimes 21
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ELECTRICAL WIRING INSTALLATION PANEL (Rear View)

KEY TO INSTRUMENT PANEL

1 Mount hole for radio circyit
braakar

2 Radio mount hole

3 Fusl pressure indicator and
boost pump switch

4 Manltold pressureffusl pressure

5 Altimater

& Airspead

7 Rotor/angine tachametar

8 Fuel guantity

g9 Qil prassure

10 Main rotor gear box temparature

11 Qil tamperature

12 Ammater

13 Cylinder temperature

14 Engine hour meter

15 lanition switch

17 Panal light

18 RAunning light

18 Anti-collision light

20 Landing light

21 Alternstor switch

22 Panel light circuit Breaker

23 Running light cireuit breaker
24 Anti-colligion light circuit breaker
28 Leanding light circuit breaker
26 lgnition cireuit breaker

27 Instrument CL. ¢ircuit breaker
28 Trim motor circuil breaker

29 Panel light dimmer

30 Hobbs pressure switch

31 Clack

16 Master Switch and Circuit Breaker 50 amp. For Gernerstor. 80 amps, Alier,



SWITCH BREAKER

@
PUSH-PULL BREAKER

—_——
ELECTRICAL CONNECTOR®

A

2]
[

ELECTRIGAL CONNECTOR
PLUS AND RECEPTACLE
(CONTACTS MENTIFIER

——lr
PERMAKENT CORNECTION

e
BINDRNG POST CONRECTION

D

o
TERMINAL BLOCK
(W1TH BUS)

—
— X —

TALRMOWITEH

o

LIGHT {RED

COLBLE-

i~

RATTERY

—"o—

FPAT SWITCR

T‘[T

§

FPDRT SWITCH

J%

SPDT WITCH
{OHOF F-MOMENTARILY O

o

(P
Ay
SPDT MOMEXTARY SWITCH

-y

SPST MOMEKTARY SWITCH

il
—h Ao
PUSH BLTTON SW4TCH

3
1
1
1
1
1
I
-

———w =)

CLE HOTARY SWITCH

N

ELECTRICAL SYMBOLS

tM-8-13

RELAY

MAGNETO

7

ELECTRICAL BULD

f

RHEOSTAT

—OAAAD—
RESITTOH

e

SHIELDED WIRE

_ﬂ_,,...

COAXIAL CABLE

%

HEADSET-MICROPHONE

]

ANTENNA

_d|.
TERMINAL SROUND

—

CASE GROUND






MM-9-14

+ Sefiomac —T
TERM-STRIP (T-2)
: EQUIPMENT | 2818~ 30-1
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STRUCTURE

DESCRIPTION

The structure section of the F-28A Helicopter is composed of the tail
cone asembly, cabin assembly, pylon assembly, and landing gear,

PYLON ASSEMBLY

The pylon assembly is a tubular 4130 steel frame type construction
member. The frame supports all mayor structural and drive train
components of the helicopter, Maintenance of the frame consists of
inspection and repair,
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inzpgction of Pylon Assembly. Inspection is limited 1o a field survey
of the pylon condition, Visually inspect alf members of the pylon
for the following:

a
b
¢
d
e

. Cracks and dents,
. Intagrity of finish.

Evidence of corrosion.

. Security of welded points.
. Beuffing and abrasion.
f.

Worn and enlarged mounting bolts,

Repair of Pylon Assembly. Damage to the pyion section tubes other
than cracks are to be repaired in accordance with FAR 43. Corrasion
damage may be repaired in accordance with the procedures defined
in this Section.

STRUCTURE

CABIN ASSEMBLY

Deseription. The cabin assembly is constructed of fiber-glass reinforced
plastic and is held to the pylon section by six attaching bolts, The
entire cabin section can be ramoved as a unit.

Removal.

a.

Disconneet collective push rod at the point where it attaches to
collective walking beam, (Ref Section 11-2.)

. Disconnect the lateral and Jongitudinal push rods at the bellcranks

at either side of the rear cahin wall,

. Disconnect the main battery cable at the refay inside of the engine

compartment, (Ref, Section 9-3.)

. Drain fuel from both fuel tamks and remove tanks and clamps

holding vent tubes to the forward firewall,

. Remove rudder cables at turmbuckle in engine compartment,

{Ref. Section 15-12))

Bisconnect all oil lines, fuel lines, and air speed static tube at
firewall,

Disconnect electrical wiring in the engine compartment.

. Disconnect eluteh control at junetion of flexible cable and cabin

adjacent to forward firewall, (Ref. Section 8.6.)
Disconnect throttle control inside engine compartment.  Ref,

- Section 5-41)

Remoave firewall curtain.

. Disconnect fuel shut-off controi,

- Remove six attaching bolts from inside cabin and lift cabin free

of aircrafi.
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STRUCTURE

REMOVAL OF LEFT AND RIGHT DOQOR ASSEMELY
a, Disconnect lower bungee at forward part of door at frame.
b. Remove hinge pins at top and bottom of doors and remove doors.
TO REPLACE GLASS IN DOORS
a. Remaove lock assembly and handla,
. Remove trim from inside of doors.
Remave glass,
. Fit glass to door and trim as necessary, and pick up all existing holes.

Install glass using EC-801 honding compound, trim, door handles,
and locking assembly.

INSTALLATION OF DOOR ASSEMBLY
a. |nstall hinge ping, top and bottom.

P o oo

b. Hoek up lower bungee to frame assembly.
OVERHEAD AND LOWER BAY WINDOWS
Remuaval.

a. Drill out cherry rivets in frame assembly.
b. Remove frame and glass assembly.

¢. Clean area.

Installation.

a. Position frame and match drill 1o existing rivet pattern,

b. Apply silicone compound bonding agent and install frame and glass
assambly using cherry rivets,

c. Clean excess bonding material from area.
WINDSHIELDS

Removal,

a. Remove center retainer strip and fitler along bottom side of glass
and from top of all screw heads,

h. Remave all attaching screws.

¢. Remove glass,

d. Clean recess of window frame.
{nstallation,

a. Trim window to fit,

. Mateh drill all holes and countersink.

Install glass using ECB01 compound.

o o o

. Install screws and fill and smooth to contour.

a Install trim and renaint
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BAGGAGE COMPARTMENT

Removal,

a. Remove wrap-around cowling.

b. Remove mounting balts from baggage compartment and slide our,
Installation,

a, Instali baggage compartment and secure,

b. Install wrap-around cowling.

NOTE: Check all hardware for security prior to flight.

ENCLOSLRES

LU OB e
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TAIL CONE ASSEMBLY

DESCRIPTION

The tail cone assembly i aluminum monocoque structure with
formed sheet metal bulkheads and sheet metal skin,

REMOVAL OF TAIL CONE ASSEMBLY
Remove the tail cone assembly by the following procedure:
a. Disconnect static line at bulkhead fitting.

b. Disconnect antenna wire at fitting on lower portion of fuselage
tail cone.

¢. Disconnect bayonet on right-hand pylon longeron for tail cone
light.

o

) PYLON ASSEMBLY TQ TAIL CONE
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REMOVAL OF TAIL CONE ASSEMBLY (Con't)

d.

h.

Disconnect bayonet fitting at top of fuselage for rotating beacon
assembly,

Disconnect flexible coupling at forward end of tail rotar drive shaft,

Remove tachometer cover and O ring drive.

Disconnmect rudder cables at tail rotor yoke and feed the cables
through fair leads to forward portion of tail cons assembply,

NOTE: 1. Before pulling rudder cables through fusalage, attach
two separate strings to facilitate installation upon
assembly of tail cone assermbly to mount.

2. Before removing the three pylon bolts, place two
supporting fixtures under fuselage or tail cone to
support same,

Remove the thrae bolts and washers attaching the tail cone assembly
to the pylon mount.

INSTALLATION OF TAIL CONE ASSEMBLY
install the tail cone assembly as follows:

a,

Support taif cone assembly on two supporting fixtures prior to
mating to pylon mount., Install three mounting bolts securing
pylon mount to tail ¢one assembly, torque to 240 in./ibs. and
safety wire with .032 wire.

. Connect forward flex-coupling, tail rotor drive shaft,

¢. Install rotor tachometer, “'O" rings, and cover assembly.

. Pull rudder cables through aft tail cone assembly by the use of

strings which will guide the cable assembly throygh the fair leads
to the tail rotor yoke control,

Connect the rudder cables at tail rotor yoke,
Connect the static fine at bulkhead fitting.

- Connect antenna at fitting on bottom of fuselage, bayonet fitting

for tail light on right-hand tongeron and bayaonet fitting at top of
tuselage for rotating beagon,

- Inspect the installation of all electrical connections, rudder cable

attachment, proper rudder control, and pylon connecting balts and
forward coupling prior to starting engine and running ground check
on tail rotor operation,

NOTE: Structural repairs to the tail cone assembly can be
accomplished by utilizing Part FAR 43 Manual for
typical sheet metal repairs,
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Description. The stabilizer is a dual, all-metal airfoil mounted near
the aft end of the tail boom and protruding on each side of the
helicopter. The stabifizer is a symmetrical airfoil section and is rigidly
attached to the boom, Drain holes are provided at the lowest point, and
small end plates are attached to outboard ends of the stabilizer, Any
nose-down tendency of the helicopter at high forward speeds with
forward-most CG loadings is compensated for by the stabilizer,

Removal of Horizontal Stabilizer. Hfemove horizontal stabilizer by
the follawing procedure:

a. Disconnect the two AN-holts on the left-hand stabilizer,
b. Pull left-hand stabilizer from attaching carry-through spar,

¢. Through inspection hole on aft tail cone under left-hand horizontal
stabilizer, remave balt which attaches the spar to the spar fitting,

d. Remove stabilizer from right-hand side of tail cone assembty.
Inspection of Horizontal Stabilizer,

a. Inspect the left and right horizontal stabilizer bushings on the
inside of the aft tail cone assembly. Check for excessive looseness
that could accur from improper ground handling. If horizontal
stabilizer is found excessively loose replace stabilizer bushing
assembly. Check spar for excessive wear, eracks or elongated hotes.

NOTE: This will necessitate installing the stabilizer and
redrilling the holes from the carry-through spar,

b, It is important that the two bolts that hold the stabilizer to the
bracket or spar fitting are kept tight to prevent any mavement,

NOTE: Structural repairs to the tail cone stabilizer assembly
can be accomplished by utilizing Part FAR 43
Manual for typical sheat metal repairs.

Installation of Horizontal Stabilizer,
Install the horizental stabilizer by the following procedure:

a. Inswall the right-hand stabilizer with the carry through spar into
the tail cone assembly,

. Install the right-hand bolt which attaches the spar to the spar fitting.

¢. Install the left-hand bolt that artaches the carry-thraugh spar to the
left-hand spar fitting.

d. Install left-hand inspection plate.

e. Install the left-hand stabilizer and install the twa AN- bolts through
the top side of the stabilizer and secure with AN-36% nuts on the
hottom.

f. Re-check the entire assembly prior to flight.

.
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Ramoval of Tail Cone Torque Tube Extension,

a, Disassernble aft universal joint.

b. Disassemble rudder cables.

c. Remove tail rotor guard,

d. Remove tail rotor gear box assembly as a unit,

e. Remove bolts from aft pillow block. {Leave on tail rotor shaft.)
t. Remove biolts from left horizontal stabilizer and remove,

g. Remove lefthand inspection plate on tail cone under stabilizer,
h. Remove three bolts from forward torque tube bulkhead,

i. Rernove tube to the rear with a slight oscillating action,

Assembly. Assemble torque tube extension in reverse order, torque all
bolts and safety wire where required. Check tail rotor controls prior to
flight,

NOTE: When installing tail rotar guard bolts, do not over tighten,
Obsarve torque value,

LANDING GEAR ASSEMBLY
LANDING GEAR REMOVAL {Ref, Page 10 - 10 and 10 - 12)

The landing gear assembly may be removed from the pylon assembly
as follaws:

a. Hoist helicopter by placing nylon sling around hub assembly,
b. Remove left, right, and bottom cowling.

¢. Remove the four bolts {2) that attach the front and rear strut
members {3} to the forward and aft crass tube clamp assemblies {4),

NOTE: Forward strut bolts are installed head aft,

d. Remove upper oleo strut hardware {1) and temporarily support oleos
10 strut assemblies.

LANDING GEAR INSTALLATION

The fanding gear assernbly may be installed as a unit on the pylon
assembly as follows:

a. Hoist helicopter by placing nylon sling around hub assernbly.

b. Place landing gear assembly beneath the pylon and lowar pvlan
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).

d. fnspect all attach points. then rock ship and check for proper oleo
extension,
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NOTE: Tire inflation pressure is 75 psi,

NOTE: Landing gear bolts at pivot points are to be torqued to
40 - BO in./Ibs. to allow gear to flex,

LANDING GEAR ASSEMBLY
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LANDING GEAR
$KID SHOES

Description; (ref.page 10-9 & 10-10).  Three skid shoes {5), (&) are in-
stalled on each landing gear skid by means of AN hardware. |t is im-
portant that the operator inspect the bottom of the shoes periodically,
depending on the particular types of operations. If the helicopter is
used for training and landing on hard surfaces, the shoes will wear
down faster than operating on soft ground.

Femoval, The shoes may be removed by one of the fallowing methods:

Jacking up landing gear,

Heisting entire ship with sling,

Placing ground handling wheels in movable position,

Remove AN hardware on respective skid shoes and either re-
place entire skid shoe or weld new bead of tungsten on bottom
of shoe if welding equipment is available to do so.

installation.

en

4.  Replage skid shoes on skids by inserting AN hardware,
b, Lower helicopter, )
c. Inspect installation prior to flight.

GROUND HANDLING WHEELS

Description. Each landing gear skid tube has provisions for easily in-
stalled landing gear wheel assemblies, Each assembly has a manually
operated over centering device to lift the skids for installation of the
wheels or retract them for flight. The ground handling wheels should
be retracted and the helicopter allowed to rest on the skids when the
enging run-up is being performed or when helicopter is parked. To
facititate moving the helicopter on a hard surface, insert the stotted
handle facing forward, While applying a constant pressure to handle,
release pin, Pullup and aft with a lifting motion until the hole lines up
Insert the locking pin,

CAUTION:

1. Keep your feet from under the skids,
2. Stay on outside of skid, do not straddle.
NOTE: Carry slotted handle with helicopter,

Remaval, To remove wheel assernbly to repair tire or inspect wheel
assambly, proceed as follows:

a.  Place helicopter on skids,

.  Remoave wheel rut, (7)

¢.  Remove wheel. (B)
Or;

d.  Remove snap ring from outboard end of axle and remove
entire aseembly, (9}

Installation’ To install wheel assambly proceed in raverse order of removal,
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LANDING GEAR ASSEMBLY

OLEQ STRUTS

Drescription. The landing gear assembly is a skid-type gear of welded
tubular eonstruction. It uses air-oil struts to absorb landing shocks
and to pravide the dampening required to eliminate ground resonance,

PROPER PLACEMENT OF JACK UNDER VERTICAL BOLT HEAD

Remaval from Helicopter.

a. Use a hoist attached to the main rotor hub and lift helicopter as a
unit or jack landing gear at cuter ends of cross tube members,
placing jack under vertical boit head.

CAUTION: When jacking helicopter, place support under tail
cona assembly at aft end. (Ref. 10-14.)

b. Remove 2 air from strut by opening strut valve slowly.

c. Remove strut from landing gear by disconnecting and removing
upner_and lower attach hardware (1),
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SUPPORT IN PROPER PLACE WHEN JACKING HELICOFTER FOR RE-
MOVAL OF LANDING GEAR

Disassembly,
a. Remove strut valve {1} from strut,
b. Drain fluid from strut inta pan.

€. Unscrew seal housing (2) from eylinder (3) by using a strap wrench
on the seal housing.

NOTE: 1. Place cylinder end of strut assembly in vise,

2. When remaoving seal housing guide shaft from cylinder
assembly, place strap wrench as close to threaded
portion as possible.



MM-10-15
Disassernbly of Qleo Struts {Con't)
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Disassembly of Oleo Struts {Con't)

d. Slowly pull piston shaft assembly (4) from the cylinder (3).
e. Inspect rebound rings (5} for wear and piston {6} for wear.
f. Check relief valve (7} and orifice holes for blackage,
g

Rernove pin {8), piston (6} and spacer {13). Then index mark by
use of paint for reassembly,

o

Remove seal housing guide shaft {2),

i. Inspect the linear backup ring, tinear "0 ring (10) and Victor
“0” ring (14). Check the dry felt wiper (11). (Replace as
necessary.,)

NOTE: Reptace piston shaft assembly (4) if chrome is
pitted or scored.

j- Check relief valve spring (12), Compression length should be
1.48" on the piston (B).

NOTE: Relief valve preadjusted at factory, do not field
adjust.

Assambly.

a. Assemble 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 portion
of seal housing (2).

>3

. Place five rebound rings (5] on, making sure to stagger the notches,

L]

. Install piston assembly (6) per index mark, and insert pin (&),

—

Install new Victor "0" rings (14} on seal housing (2) above the
threads.

. Fill the cylinder (3) with MIL-HSE06A hydraulic fluid (red),
. Stowly insert seal housing {2) and piston assembly into cylinder (3},

= - ]

. Observe that the rebound rings (5) are staggered while insarting.
Place strap on seal housing assembly (2) and tighten.

Fl

. Fully extend the strut and lay horizontal with valve boss {1}
upnwards,

I Fill strut through valve boss with hydraulic fluid MIL-HSGOGA.

m. Slowly fully collapse the strut assembly while horizontal, allowing
excess fluid to drain out of strut while air valve boss is upward,

n. With strut in collapsed position, install strut valve and safety.
o. Pressurize with air approximately 325.376 PSI.

Installation, Install oleo strut on landing gear and secure at upper
and lower attach noints, Lowsr halicopter on skids
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NOTE: Rock the helicopter to distribute the weight evenly
between the struts. Check the oleo extension for
%" to 14" from red line; if the extension is within
this range the pressure is corract,

REF. MIN. EXTENSION
LR

Servicing.

NOTE: 1t is imperative that the air pressure he maintained
at a level sufficient to prevent the struts from
hottornlng when the helicopter is run up on the
ground.

Inspections. Inspection of the oleo extension is mandatory on all
preflights. Wiping the exposed olec extension daily will extend the
setvice lite of the external "' rings.
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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
dissimiter metal contacts, Corrosion of dissimilar mezals is the result
of several conditions: lack of proper insulation at the point of metal
contact, tears or punctures of the metal itself, and areas where the
protective finishes have been scuffed, scratched, chipped, or warn
off. To prevent corrasion resulting from action between the mating
surfaces of dissimilar metals, certain precautions rmust be observed.

CORROSION PREVENTION-SALT WATER/HIGH HUMIDITY

The rotor craft should be washed every 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 humidity. A
constant watch for corrogion damage must be maintained,

CORROSION PROBLEMS IN AGRICULTURAL APPLICATION

Liquid fertitizer coming in contact with brass causes a chemical
réaction that resuits in corrosion and rapid decompasition of the
material. Further study indicates that the normal procedures used to
retard or eliminate corrosion have little or no effect ance the condition
has started. Since contro! turnbuckles are made primarily of brass,
this condition could prove extremely dangerous, A weekly inspection
of turnbuckles is recommendad, using at least a 10-power magnifying
qiass,

Any evidence of corrosion, no matter how small, is reason for replace-
ment of the part,

Many agricultural chemicals are quite corrosive 1o most metals.
Fortunately, howsver, only a few severely attack the lightweight
metals on aircraft, and this occurs primarily when inadequate care is
taken in cleaning the aircraft and egquipment daily.

The helicopter and the agricultural spray kit are designed and
protected to minimize corrosion, However, it is emphasized that the
prevention of corrosion rests with the aperator of the equipment,
The equipment should be completely cleaned after each day of work
by washing with a pressure washer, using a cleaning and neutralizing
agent, ang then flushing with ¢clear water,

NOTE: Mast fertilizers need more than the usual attentian,
because of highly corrosive nature, Know the
chemical makeup of material and clean equipmant
with necessary neutralizing agent.
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Extarior Surface Touchup Treatmeant (Con't)

d. Allow solution to remain on surface for approximately five minutes,
Keep surfaces wet,

g. Rinse thoroughly with clean water, Dry with a clean lintless alath
and air-dry completely.

Aluminum Alloy. Touch up surface as follows:

CAUTION: Do not use steel wool or emery cloth on aluminum
surfaces,

a. Wash affected area with a solution of mild soap and fresh water.
Rinse area with clean water and wipe dry with a clean, soft
lintless cloth,

b. Apply chemical treatment, such as Alodine, Chromicoat, or Iridite,
liberally with swab.

c. Allow solution to remain on surface for not less than threa minutes
and not mare than five rminutes, or until surface changes to an
amber 1o brown color.

NOTE: Avoid letting the chemical mixture dry on the
surface, If it has dried, rewet the surface with the
solution,

d. Rinse treated surface with clean water, After rinsing, wipe off
excess maoisture with a clean, lintless cloth, Blow any maisture
from joints or crevices with dry compressed air and allow to dry
completely in open air.

&. When area is completely dry, apply two coats of zinc chromate
primer, allowing approximately 30 minutes hetween each coat.

f. When second coat of zinc chromate primer is dry, apply one
coat of matching finish.

NOTE: If the solution in Step B above, Specification
MIL-C-5541, cannot be obtained, the procedures
outlined in Steps E and F will serve as a temporary
finish,

SURFACE TOUCHUP

Limited Anticorrosion Measures. The limited anticorrosion measures
outlined hers are to be used only in cases where the proper rmaterials
or equipment are not available,

WARNING: The limited anticorrosion measures apply to the
airframe of the helicopter only. If a part is
corroded too far to withstand normal logds before
the aircraft can reach a major overhaul base, metal
patchings will have to be parformaed on this part
before the aircraft is in condition for flight,
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Corrosion problems in Agricultural Application {Con‘t)

To prevent corrosion, it is essential that all metallic companents of
the helicopter b kept coated with paint. Particular care should be
exercised to recoat areas in which the paint has been scratched or
chipped off during maintenance procedures or the operation of the
helicopter.

CORROSION ON ALUMINUM ALLOYS

Corrosion will not be present on aluminum surfaces that have a
protective finish; however, corrosion will attack metal through cracks.
scratches, etc., in ‘paint.  In such cases, the affectad areas will
generally be characterized by:

a, A scaly or hlistered appearance of the finish surface,
b. A dulling and pitting of the area,
¢. Whitish powdered deposits,

NOQTE: To differentiate hetween aluminum and magnesium
alloy, apply one drop of ordinary battery acid to
the surface of the metal being tested, (Apply by
allowing to drop from a glass rod.) If the alloy is
maghesium, a foaming or boiling action of the
liquid, accompanied by a black discoloration of

the metal, will immediately occur. If the alloy is
aluminum, no raaction to the acid will be evidenced.

CAUTION: Do not apply battery acid to or near holts, fasteners,
seams, or flying surfaces. Immediately after com-
pleting the magnesium and aluminum test, wash the
tested area with water to pravant burns and continuad
acid action on the magnesium.

CORROSION ON ALLOY STEELS

Corrasion will not normally be present on steal surfaces that have been
painted; however, surfaces may corrode where maisture enters through
cracks, scratches, etc., in the paint. Such corrosion will be character:
ized by:

a. A reddish or brownish blistered appearance in the corroded area.
b, Blistering of the painted surfaces. -

EXTERIOR SURFACE TOUCHUP TREATMENT
Steal Alloy. Touch up surfaces as follows:

a. Remove loosely adherent paint and corrosion product by scraping
area with a sharp phenolic scraper or heavy fiber brush,

b. Wash orr area with mild soap and clean fresh water; rinse thoroughly.
c. Treat surface with Turco WO-1, Pre-paint, or equivalent,
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Surface Touchup (Con't)

a. Examine part or area in question for extent of corrosian.

b. Remove loosely adherent paint and powdery products of corrosion
by scraping or brushing area.

NOTE: Use a sharp phanolic scraper or a haavy fiber brush
to clean affected areas.

¢. Wash off the areas with mild soap and clean fresh water: rinse
thoroughly.

d. Dry surfage and paint it with two coats of zing chromate primer.,
e. Apply finish coat of enamal, if available,

f. If none of the above protective coatings are available, apply
corrosion-preventive compound, or apply grease liberatly 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 F-28A Helicopter is controlled in flight by the collective pitch
conirol stick, throttle, cyclic pitch control stick and tail rotor pitch
control foot pedals. 1{ See below } These contrals are installed
tor operation from the lefi-hand pilot seat. A dual control kit
{optional} permits co-pilot’s operation from the right-hend sear,
The collective pitch control stick causes the halicopter to climb or
descend as the stick is raised or lowered, The throttle is used inde-
pendently by tdrning the grip. The cyclic pitch control stick controls
forward, aft, left and right motion of the helicopter.  Longitudinal
control is obtained by moving the cyclic stick in a forward or afy
direction; lateral motion is obtained by displacement of the stick
to the left or right. Longitudinal and lateral trim is electrically
cantrolled fram a switch on the cyclic stick, The tail rotor pitch
control foot pedals vary the thrust of the tail rotor, which results
fn a change of heading of the helicopter by incraasing or decreasing
the anti-torque effect of the tail rotor.
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PILOT"S COLLECTIVE CONTROL STICK
Removal. {Ref. Section 542 and Page 11-2.}

a. Remove seat assembly.

Disconnect throttle flex ecable from collective bellcrank (1) by
removing bolt and nut,

Disconnect co-pilot’'s throttle rad (2) from pllot's collective bell-
crank by remaving one hbolt {3), nuts {4) and washers (B).

. Remove bolt (10), washers (11) and nut {12) fram belierank (1).

Disconnect two bolts (6) and nuts (7) which secure collective
bracket and stick assembly to erossover tube (9).

Disconnect two electrical terminals {3).

Remove collective assembly outhoard {12).

NOTE: Do not disturb jarm nut on throttle clevis as this
will alter throttle adjustment.

Installation,

a,
b.

c.

Install collective assembly inboard (12,
Connect two electrical terminals (8).

Connect two bolts {6} and nuts (7} which secure collective
hracket and stick assamhblyv 4o crossover tube 19Y
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d. Connect co-pitot's throttle rod {2) to pilot's collective bellcrank (1)
by installing ane bolt (3), nut {4) and washers {5).

e. Connect throttle flex cable to collective bellcrank by installing
bolt and nut,

f. Reinstall bolt (10), washers {11) and nut {12} in bellcrank {1,
9. Instatl seat assembly,

NOTE: Run up engine after installation of coliective 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 stick in the downward direction decreases
the pitch. Increasing the collgctive pitch increases the lift of the
rotor blades; and, consequently, the helicopter climbs. Decreasing
the pitch decreases the 1ift of the rotor and permits control descend.
The throttle control is incorporated into the callective pitch control
stick. Operating friction of the collective stick may be varied 1o suit
the individual pitot by means of a friction control device. Friction of
the throttle grip is also adjustable, The engine starter button is located
on the end of the pilot's collective stick. The co-pilot's collective
stick, when instalied, does not have a starter button. For quick removal
pull pin A" and pull stick from socket.

CO-PILOT'S COLLECTIVE CONTROL STICK

Removal. (Ref, Section 5-42 and Page 11-4 .)

a, Disconnect throttle rod (2) betwesn pilot's (1} and co-pilot's
collective bellerank (3) by removing belt (6), washers (7) and
nut (8).

b. Remove two bolts (4} and nuts (B} from lower co-pilot's collective
bracket and remaove stick assembly,

c. Remove bolt {9}, washers (10) and nut (11} from bellerank {3),
d. Reinstall in reverse order,
e. Install seat assemnbly,

NOTE: When removing hardware, attach to ramovable parts
for ease of reinstallation.

NOTE: tnspect controls prior 10 flight.
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FLIGHT CONTROL SYSTEM

COLLECTIVE TRIM SYSTEM

Remaoval,
a. Remove seat deck and back fiberglass structure.

b. Remove nuts (1), washers (2} fraom spring housing retainer {3},

¢. Using special tool No. T-0029, secure spring housing (4) in the
compressed position between bottom of hex fut and top of piston,
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CAUTION:  Make sure it is secure, as spring is highly loaded.
Place safety wire sround top to hold in position,

. Remove bolt {5), nuts (6) and washer {7) fram the top capsule (8),

. Remave bolts (9), washers {10) and nut (11) from brackets (12}
and disassemble,

. Remove top retaining bolt (13), washers {14), nut {15) and
spacer {16),

. Slide both pivot retaingr straps (17) along the torgue tube (18) and
off the capsule pivots (3) as far as they will move and remove,

. Carefully remove spring housing capsule assembly.

i, Place capsule assembly into vise in the compressed state and cut

safety wire off (special tool) and slowly release the springs,

Inspect and replace parts as necessary, Re-assemble and re-install
in reverse order.

. To remove tie rod assembly (22) from seat structure, remove
hardware {23).
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Rigging.

a. Remove seat deck and back fiberglass structure,

b, Adjust tie rod {20} so that bellcrank {21) and pivot point of spring
capsule (3) just go over center when collective stick is full down
{static position),

NOTE: The adjustment in {b) acts as an over center lock to
tiold collective in down position.

¢. Adjust spring retainer eylinder (4) in or out to balance out pilot's
collective force load,

d. Secure jam nuts {22) on tie rod (10).
NOTE: Shaorten tie rod (20) to achieve aver center condition,

Installation. Installation of the trim mechanism is in reverse order of
the removal. Lube springs before reassembly,

SPECIAL

CAUTION: When installing the spring retainer capsula assembly,
while compressed, capsule is potentially dangerous.
Handle with EXTREME care. Thera is approximately
180 Ibs. of force exarted by the springs.

ED
Cakipb

B coiLrcTive
v
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CYCLIC PITCH CONTROL STICK

The cyclic pitch control stick controls movement of the helicopter
forward, aft, left and right while In flight. Longitudinal control is
abtained by the forward or aft motion of the cyche pitch stick, which
causes the swash plate to tilt forward or aft, causing one complete
cyclic pitch change of the rotor blades per rotor revolution. With
the swash plate titted forward, the rotor biades assume a higher
pitch angle in the retreating sector of the plane of rotation of the
blades, and a jower 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 coliective pitch and throttle. Rearward flight is similarly
accomplished by moving the cyelie plteh stick in an aft direction.
The cyclic pitch control stick has a grip that contains a eyelie trim
switch,

Lateral control is obtained by displacement of the cyclic stick in a
lateral direction, which inclines the swash plate laterally and brings
about flight in a lateral direction. Displacement of the cyclic control
stick to the right causes the helicopter to fly to the right and
vice versa,

FLIGHT CONTROL SYSTEM

CYCLIC ST!ICKS
Remaoval,
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. iInstall stick assermnbly.
b. Install two each bolts (1) and nuts (2) to control stick,
c. nstall cannon plugs to seat structure receptacle,
d. Connect snap fasteners on stick boots,
NOTE: Inspect all controls for security prior to flight.
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CONTROL SYSTEMS

CYCLIC CONTROLS
Lataral and Longitudinal Trim Motors Removal,
Toa remave the lateral trim motor:

-5
b.

a,

Remove fiberglass seat cover to gain access to top of trim motor.
Disconnect 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), ‘
Remove lateral trim motor assembly.

To remave the longitudinal trim motor assembly:

a. Remove fiberglass seat cover 10 gain access to top of trim motor,

o

e,
If

. Disconnect 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 trim maotor
assembly (4).

Remove trim motor assembly,
trouble-shooting proves trim motor is Inoperative, remove trim

actuator assembly and remove and replace motor as fallows:

a,

Disconnect hardware () in two places.

LATER AL ANDADNGITEIINAL TRIMMOTOR ARSEMEBILY



b.
c.
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LATERAL AND LONGITUDINAL TRIM MOTOR ASSEMBLY

Disconnect wires {6).
Remove the trim motar {10},

If trouble-shooting indicates the problem is with the microswitch
operation, remove acturator assembly as described above, and:

a.

Remove microswitch assembly (9) from housing assembly (3) by
removing two screws (7). two screws (8) and electrical con wetion
{6},

. Re-install microswitch assembly (9) on housing assembly (3) by

installing the two screws (7), two serews (8) and hooking up {Red
and Yellow) wire (6} from microswitch assembly to motor {10,

It trouble-shooting indicates the problem is with the cyclic grip lateral
and longitudinal trim switch, remove thae stick grip assembly and wiring
as follows: (Ref. page 11-12).

a.
b,

G.

d.

g,

Remove cannon plug frem seat structure,

Remove balt that attaches stick grip and switeh aszembly to cyclic
stick,

Rernove grip from top of cyclic stick to expose electrical connec-
tigns, It will be necessary to lift and rotate the stick arip upward
while feeding the electrical wiring bundle through the lower portion
of the cyclie stick,

Break the electrical connections on all wires and remove drip.

NOTE: Identify each wire as it is separated as thiz will aid
in reconnecting the electrical wires from the bundle
to the new eyclic stick arip.

Rainstall in reverse arder.
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Turn master switch ON and check the operation of the lateral and
longitudinal trim actuators prior to assembling seat structure and
flight test,

it trouble-shooting indicates a mechanical malfunction in the trim
mator assembly, remove the assembly and:

a.

Remave the following:
Trim motor (10,
Electrical microswitch assembly (2}

. Replace tirm 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.

. Install lateral or Jongitudinal trim motor assembly in reverse

procedure as removed,

. After installation of either of the trim motor assemblies and priat

to installing seats, make complete final inspection of trim motor
area, inspecting for any loose bolts, or washers that may have
dropped in the area. Turn master switch ON, and activate switch
an cyelic 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 pylon, blades at 00 lag.
Main ratar shafy 20 forward and 29 left.

To check the rigging on the F-28A Helicopter or 1o alter the rigging,
proceed as follows:

a
.

Remove seat back, back molding and side cowl panels,

tnstall pilot's cyglic rigging fixture tool No, T-D030 to establish
neutral position (1).

¢. Disconnect bellcranks )2 and 3} on top of firewall at swashplate side,

d. Adjust lateral rod (4) and fore and aft push rods (8) so that bell-

cranks {6 and 7) are parallel to center line of ship, and adjust
belicrank (8} in a vertical position. (Use longitudinal bulkhead for
reference line.) ( Basic setting at factory)

. Adjust the two vertical rods (9) so as to position the back side of

the belleranks {2 and 3) parallel 1o back of cabin,

NOTE; Bellcranks 2 and 3 shouid not hit mounting
bracket located on firawall,



MRA-TE.12

OL SYSTEM
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Remove cyclie rigging fixtures and cycle sticks in forward, aft, and
lateral positions and check for freedom of travel,

NOTE: If no further adjustment is necessary, sacure all jam

nuts on control rods, and check for proper rod end
thread extension,

. Reinstall pilot's cyclic rigging jig.
. Install swashplate rigging jig, Tool No. T-0031,

. Adjust rods (10) so as to connect to belleranks {2 and 3) and secure

with bolts and nuts,

NOTE: Chack the three vertical rods in mast to see that thay
are the same length at top of hub, (Ref. Pg. 11-14,}

. Hook up the three vertical rods {32} to walking beams (35) at top

of rotor head. (Ref, Pg. 11-16.)

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 protractor on left-hand

lower pylan longeron,

Set down stop of pilot coilective control to spproximately 9" from

center line of starter button on end of collective to floor line,

NOTE: By the use of a protractor placed on top of the
pilot’'s collective, you should obtain a reading of
approximately 209 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 assemblies.

. Position each retention assembly at right angles to the mast

{3 o'clock position} 902 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 +6,25% +.75° angle of incidence on the
retention assembly.

p. Repeat this procedure on each retention assembly,

Lift pilot collective stick and adjust the up stop to a positive

+17.250 +.750 on retention assernbly to achieve a tofal travel of
between 109 and 110,

NOTE; Remove rigging fixtures. Check rods (10} for pylon

clearance, and check distance betwasn bottom of

" swashplate and top of engina baffle for clearanck.

Rotate cyclic control through a 3609 azimuth with collective up
and down position and check for freedom of movement,

Reinspect entire system for security.
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CYCLIC AZIMUTH CHECK — VERIFICATION OF RIGGING
a, Position collective down against stop and cyclic forward against stop.

. Check blade pitch at root retention plates with blade to right at
right angles to ship (3 o'clock position) fore and aft centerline
80% azimuth = —2.50 + 750,

¢. Position eyelic AFT against stop.

d. Check blade pitch at root retention plates with blade 1o right at

right angles to ship {3 o'clock position) fore and aft centerline
{800 azimuth) = +14.250 +10,

e. Position cyelie right against stop.

t. Check blade pitch at root retention plate with blade positioned
approximately 79 to right of forward centerline position (1730
azimuth) = +14,250 +10,

g. Position eyelic left against stop.

h. Check blade pitch at root retention plate with blade forward and
79 to right as before = =20 +10,

NOTE: Track the helicopter per following information.

NOTE: When working on rotor head, place rag (red} in top
of main rotor shaft to prevent the possibility of
dropping hardware down shaft.

SWASHPLATE ASSEMBLY

DESCRIPTION

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 cyclic or coliective controls, the pilot changes the
tilt of the nan-rotating plate assembly, which is located above the
engine compartmant, A rotating swashplate fatlows the tilt of the
non-rotating swashplate. Three push-pull rods are enclosed in the mast
aszembly, 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 transmission
ingtalled, first remove the lower swashplate assembly to inspect and
replace bearings as necessary. Proceed as follows:

NOTE: Index mark ail parts before separating to aid in
reassembly of ewashplate.
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Remove both side pane! cowls,

., Drain fuel tanks.

Rernove one fusl tank,

. Disconnect the longitudinal and lateral eyclic rods (1) from bearing

heusing (2) on swashplate (7).
Remoave 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, az they must be
in the same location on installation.

Cut safety wire and remgove the six screws (8) and washars {9) from
the upper universal half of swashplate (10},

NOQTE: When remaoving, note alignment marks { V") an upper
and lower swashplate halves. This aids in reassembly.

Lower and remove lower universal housing (7).

. Following the remaoval of the lower universal housing (7}, disassemble

as follows:

Disconnect the following hardware: cotter pin {11) and nut {12},
washer (16} from tie rod (13}, Remove tie rod (13) from housing
(10). When remoaving tie rod {13} the following parts should- be
removed: spacer {14) and washer (15},

Remove shaft (17} froam universal housing (7) by first removing
cotter pin (18) and nut {19), washers (20 and 21) and ong sleeve
(22} and bearing (23},

. Remove hardware, consisting of cotter pin (24), washer {25}, and

nut (26) from bolt (27) that secures the lower baaring housing (100,
Remave bolt {27) and washer {30).

Rermave retaining ring (28) from lower bearing housing (2},

. Press bearing {29) out of bearing housing (2),

IMPORTANT
NOTE: The bearing (19} must be replaced at 1200 hours.

INSPECTION OF LOWER SWASHPLATE ASSEMBLY

Fallowing disassembly of the lower swashptate 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, Heplace as necessary.

NOTE: If it is necessary to replace DU bearings, press
sleeves (22} out of housing assambly (7) and press
DU bearings (23) out of slesva {22},
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. Inspeet tie red {13) and shaft {17) 1o see that they move easily in

the DU bearings without any excessive binding before assembly.

Check the lower hearing (29) for galling or roughness and replace
if necessary. See NOTE Page 11-15,

ASSEMELY OF LOWER SWASRHPLATE UNIT

a

. After inspection of lowsr universal housing unit for cracks and a

check of all attaching hardware, proceed to assemble in the reverse
order or rermoval, paying particular attention to inspection notes
as stated above for ease in reassembly.

. After assembly of tie rod {13) and shaft {17}, check for freedom

of operation and rotational movernent.

Following final inspection of this unit, set aside until the upper
universal housing assembly (10) is removed, disassernbled, inspected
and reinstalled, after which the lower yniversal housing (7) may be
installed,

REMOVAL AND DISASSEMBLY OF UPPER SWASHPLATE UNIT

NOTE: Index each dog leg (5) to its respective push rod
assembly {32) before remaval.

Remove cotter pins (33} and shear castle nuts (34) fram bottom of
push-pull tube {32} and remove the three respective dog legs (5}
with the use of special taol No, T-0045,

. Disconnect walking beams (35) from push-pull tubes {32) at top of

mast and remove push-pull rods (32) from the top aof mast.

NOTE: Index mark walking beams 1o respective push-pull
rods for ease in installation.

After remaoval 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 watking beam (35} at transmission pivot point,
at firewall push-pull tube and at bearing housing {(36).

. Remove the three balts (37} and washers {38) from housing and

bearing assembly (39). This will allow retainer guide shaft
assernbly (40} and bearing housing assembly {39) 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 halds the three nuts (42) in place
on the underside of the bell housing (43).

Remove guide shaft (40), housing (39), and bearing housing (36).

- Cut safety wire and remove the six bolts (44} and washers (45)

attaching retainer plate {46) to collective yoke bearing housing (36),
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h. Press out spacer (47} from bearing intar-race,

Press bearing (48} out, This is a 1200 hour bearing.

NOTE: Be sure the same shim thicknass 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 identification,

TRANSMISIION
REF.

SWASHPLATE
ABSY.

INSPECTION OF UPPER SWASHPLATE UNIT

a.

T oo O o

-

F=}

Inspect the six DU bearings (49) that are Instailed in the housing
and bearing assembly (39). Check for lgoseness, galling, amd
replace if necessary,

- Inspect bearing (48) for any evidence of galling or roughness,
. Inspect entire housing assemblies for any cracks prior to reassembly,
. Chack rivets in retainer and guide shaft assernbly (40) for SECUrity,
- Inspect push-pull rods (32) for any evidence of scoring,

Inspect 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.

h. Check the four oilite bearings in support link assermbly at walking

beam attach point for excessive wear.

. Check the two bushings in walking beam for galling and fretting.
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ASSEMELY OF UPPER SWASHPLATE UNIT

a

. Fotlowing inspection of entire swashplate assembly and replacement

of parts as necessary, reassemble upper swashplate unit in reverse
order of disassembly and reinstall in ower part of mast,

NOTE: Reference standard torque values except for dog
leg taper 140 in./Ibs, and walking beam Push-Pull
Rod End 40 in./Ibs., Pitth Change Link 70 in./ibs.,
Pivot Point 40 in./lbs.

. Assamble |ower universal housing assembtly (7) to upper universal

housing assembty (10).

. Following installation of push rodz (32) from the top of mast down

and after hooking up dog legs {5) in respective position as noted by
alignment marks made on disassembly, check to see that there is
na rubbing or cocking of the push-pull tubes at the dog leg attach
paints or at the upper walking bearn attach points,

. After installation and inspection of main rotor control system for

freedom of motion and proper travel, and all safety davices, that is,
cotter Keys and safety wire, are instatled, install gas tank and hook up.

. Atter installation of fuel tank, turn on fuel valve and check for any

leaks prior to starting ground run,

After completing satisfactory ground run, rainstall 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 main rotor blades are tracked to wach 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 necessary to track
the blades, proceed as follows:

a.

b

tnstalt a tracking light (250 W) to ship's power source,

Install reflectors on bottom of rotor blades at outhoard end,
Put reflector with bar on red blade facing inboard, This will be the
master blade to which you will tragk the other two blades,

Place one clear reflector facing inboard.
Place one clear reflector 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, haver helicopter and check track of

the Glear agalost the ar or mastar blsds,
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If it is obvious that only one blade is out of track,
land and correct the condition immediately by
adjusting the pitch link of that blade. Reverse
clear reflectors a¢ nacessary in order to obsarve the
blade you are trying to adjust.

9. Again hover helicopter and observe the tracking path.

h. if the two clear bladas are high ar low compared to master blade,
correct by adjusting master blade,

This would narmally be the first adjustment made when starting the
tracking procedure .

CAUTION:

1.1t is important in tracking for hover condition that

the blades be brought into track by utilizing the
pitch link.

2. If the helicopter has had maintenance that disturbad

the rigging or a change of rotar or control parts, it
may be advisable to zaro out the trim tab sEttings
befora starting tracking procedura,

A, Trim tabs are normally used to correst for out of

track condition at cruise 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
eabin,

I. When hover track is satisfactory, fly the helicopter in a fast cruise
and observe the track straight forward (12 o'clock position),

i- Complete flight and adjust track using trim tab only. Adjusting
trim tab may tend 1o throw out track reading at hover. In this
case, readjust with pitch link before readjusting tab again,

NOTE:

CAUTION:

Bendiny tab up couses blade to come up, and the
reverse for down,

Use only 19 or 20 increments for tab bending, If
more than 80 is necessary, check main rotor damper,
binding in main rotor feathering axis, or deteriorated
rubber in swashplate dog legs.

k. Following completion of tracking procedure, all pitch finks should
be checked for tightness,

t. Remove three reflectors.

m. Rig heticopter for autorotation. Fly at 55 MPH indicated airspeed
and approximately 2000 pounds gross weight (two persons plus

fuel).
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FLIGHT CONTROL SYSTEM

PROCEDURE FOR SETTING AUTORQTATIVE RPM

a. Load helicopter with two people and full fuel. {2,000 Ibs. gross
wt. approx.)

b. Enter autorotation at altitude adequate for stabilized aytorotation
ar 58 MPH.

c. Acceptable rotor RPM is 345 to 355; 350 to 360 with leading edge
tape {standard day - sea leve!). For other than standard conditions
the following corrections can be made:

1.000 ft. increase in density altitude will increase the autorotative
RPM by 5,

1,000 ft, decrease in density altitude will decrease the autorota-
tive RPM by 5.

100 lbs. increase in gross weight will increase the autorotative
RFM by 10.

100 Ibs. decrease in gross weight will decrease the autorotative
AFM by 10

d. Adjust rater RPM (if out of range) by turning rod end in pitch links
{main ratar hub) in or out. One full {3600} wrn of rod end (not
piteh link barrel) will change autoratativa rotor speed by 10 RPM.

MAIN ROTOR DRIVE SYSTEM

MAIN ROTOR DRIVE SYSTEM VIBRATION
TROUBLESHOOTING CHART

a. Vertical Vibration , Track

. Tab out of adjustrment
. Worn dog legs
Damper

Grip binding — grease
Warn rod ends
Lamiflex. bearing bad

b. Lateral Cyclic Feedback . Excassive tab

. Grip binding

. Lamiflex bearing bad

Binding in swashplate U joint
. Bad pitching moment in blade

¢. Cyclic Whirl When
Released — Flat Pitch

. Grip binding

. Lamiflex bearing bad
. Track

Blade pitching moment

Damper

= B N Rk = SO L N o

d, Shuffle, 1-1 Fore and Aft

Revised May 22, 1974 {eon't}




TR I Pl

MAIN ROTOR DRIVE SYSTEM VIBRATION
TROUBLESHOOTING CHART (Con't)

¢ Medium Frequency 1.
Vibration (2365RPM)

M

f. High Frequency
Vibration

AR LI A

[s 2y Y

g. Ground Bounce —
Flat pitch

{52 I B L

Frequency Rates

Low 0-400
Medium 400-2500
High 2500-up

Tail rotor gimble baarings

. Tail rotor pillow hlock

bearing or rubber insert

. Tail rotor shaft alignment

Tail rator balance
Balt roller too far away from bels

. Idier pulley bearing
. Cracked or missing belt material

(irregular rumbling sound)

. Jack strut bearings
. Damaged or missing fan blade
. Engine mounts bottoming or age

hardened

. Damper rod end bad

. Damper mounting bolts
. Qut of track

. Hub plate bushing

. Flat aieo strut

RPM
RPM
RPM
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FURNISHINGS

DESCRIPTION

The F-28A Helicopter is a three-place helicopter. The left hand seat
is the pilot's seat; the right hand seats can be used by the copilot or
passengers. Tha cabin section s constructed of molded fiberglass with
an aluminum seat structurs attached, A stainless stesl firewall
separates the engine compartment from the cabin section,

Rugs. Rugs are fabricated from a combination of nylon and wool and

sprayed with fire retardant material, and secured to the floor by scuff
plates and cyclic boot covers,

Scutf Plates, Scuff plates are fabricated of aluminum alloy and
attached by six screws at each pedal assembly,

Cyclic Baot Covers. Cyclic boot covers are fabricated from nylon and
wool material and attached by 13 snap fasteners on =ach stick,

Firewall Soundproofing, The firewall soundproofing s fabricated from
nylon and wool accoustical material for sound suppression.

Collective Housing. The collective housing is fabricated from fiberglass
and attached 1o firewall and floor by screws,

Seat Belts. One seat belt is supplied for the pilot and the other for the
WO passengers,

Seat Cushions. The foam seat cushions are covered with nylon and
wool material and snapped onto the fiberglass seat structure,

Head Set Attachments. Heat set attachments are two hooks secured
to the firewall.

Head Set Jack Box. The dual jack hox is located in the center of the
firewall.

Documant Holders. Documnent holders are provided by the manu-
facturer for necessary FAA documents.

Door Latching Mechanism. A flexible cable is attached to handles
and an over center {ocking device latches door at lower door frame.

Cyelic Grip, The following controls are located on the grip:
A fore, aft, and lateral trim switch.
A two-position radie transmitter switeh on the forward side of
the grip.

Collective Stick, A starter button is Jocated on the forward end of the
stick.
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UTILITY SYSTEMS

CABIN HEATING SYSTEM

Warm air used for haating the cabin is derived from a heater shroud
mounted on the collective exhaust stack muffler, The air anters this
system from the engine cooling shroud and is conducted by a flexitle
hose to the heater shroud. From here, the air is directed to a heater
valve mounted on the aft side of the firewali. This valve is connected
to the cabin heat contral and is used 1o regulate the airflow into the
cabin area. A diffuser outlet is located in the canter of the cabin floor
just forward of both pilot and passengers, and gives adequate heat for
all kinds of weather, The control is located on the left-hand side of the
pilot’s seat, The pilot may vary the temperature by pushing in to the
OFF position or out to the ON position, When the control is in the
QFF position, the hot air is discharged through s hot air deflector un
the bottom cowl of the helicopter.

Heater Shroud. The muffler is enclosed by a heater shroud, Air
flowing through the heater shrouc is warmed by its passage around
the muffler,

Remove the shyoud cover assembly from the muffler, and inspect for
any cracks that are evident in either the muyffler ar the shroud, either
weld the exhauyst stacks in an approved manner as certified by FAA ar
repair the muffler assembly under standard FAA regulations.

NOTE:; Sea F-28A INSPECTION SHEET.
At the same time, it Is important to check the inlet and outlet flex
lines for cracks.

Valva Assembly. To remove the heater valve assembly in -case of
matfunction of the control valve, use the following procedure:

a, Open the right side panal and lower cowl 1o gain access to the
control valve located on the firewall (4).

b. Disconnect the flex line (5) attaching to the valve assambly, and
discannect the flex line (3) on the inlet side of the valve,

¢. Operate cantrol through full rang? and observe the travel of valve
by loaking in exit hole with hosa (5) removed.

d. If control does not move through its full close and open range,
disconnect control valve flex line at heater valve, and replace unit
Qr repair as necessary,

e. If itis necessary to remove the diffuser outlet (7) in the ca.n, you
may do 50 by removing the screws that attach it to tha cabir floor
and to the duct assembly (8],

CAUTION: It is important that during cold weather & thorough
pre-flight be given of the heater system for any leaks.

NOTE: See Trouble Shaoting Guide,
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INSTRUMENTS

INSTRUMENT PANEL

Description. The horizontal instrument panel is centrally located in
the front of the cabin for optimum visibitity by either pilot or copilat.

Instruments and switches located on the instrurnent panel are as
follows:
1.
2.
3.

Radia Circuit Breaker.
Radio.

Auxilliary Fuel Pump Switch, The fuel booster pump switch
and fuel pressure warning lights are located adjacerit to the
manifold pressure and fuel pressure gages.

Combination Fuel Pressure and Manifold Pressure Gage. The
fuel pressure gage is connected to the flow divider and indicates
the pressure in the fugl lines in pounds per square inch, The
manifald pressure gage is connected to Mo, 3 cylinder, and
indicates power being used,

. Altimeter. The altimeter indicates the height of the helicapter

above sea tevel, The altimeter is operated by static air pressure
derived from the airspeed pitot-static system. The altimeter is
of the sensitive type that provides a distance-height reading from
0 to 25,000 feet. The long hand in a single complete sweep of
the dial totals 1,000 feet, and the short hand totals the thousangs
of the feet altitude,

. Airspeed indicator, The single scale airspeed indicator is eali-

brated in miles per hour and provides an indicated airspeed
reading at any time during forward flight, The reading is obtaired
by measuring the difference between impact air pressure and
the static vent, The pitot tube, which provides the impact air
pressure source, is located forward of the cabin nose section.
Static air pressura for instrument operation is derived from two
static vents located on either side of the tail cone assernbly. The
openings in the pitot tube and static vent ports must be maintain-
ed obstruction-free and clean at all times for proper instrument
operation,

. Engina and Rotor Tachometer. The engine and rotor tachometers

are combined on a single indicator with concentric scales cali-
brated in engine RPM and rotor RPM. One needle marked “E”
indicates aengine RPM, while a second needls marked "R
indicates rotor RPM, The indicator is mechanically connected
to the rotor assembly and engine assembly through flexible
cables.

- Fuel Quantity indicator. The fuel quantity gage continuously

indicates the total quantity of fusl. It is hooked up through a
simple type liquidometer float {ocated in the right hand fuel tank,



9.

10.

11

12,

13.

14.
15.

16

h

17.
18
19.
20
21
22
23
- 24,
25
26.
27
28,
29,

30.

fulivla) g2

Engine Oil Pressure Gage. The engine oil pressure gage indicates
the pressure in the engine oil lines in pounds per square inch.
Main Retor Transmission Temperature Indicator. A main rotor
transmission temperature gage is located on the instrument panel
and is rediined at 2209F,

Engine Qil Temperature Indicator. The engine oil temperature
indicator measures engine oil 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 supplied
by the alternator to the battery,

Cylinder Head Temperature I(ndicator. The cylinder head
temperature indicator measures the cylinder head temperature
by means of electric current from a thermocouple (ocated in the
hottom of No. 3 eylinder head,

Hour Meter.

Magneto Switeh. The magnero switch is a key-operated switch
located in the center of the instrument panel. For starting,
place the switch in the BOTH position.

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

Panel Light Switch.

Running Lights Switch,

Anti-Collision Light Switch,

Landing Light Switch.

Alternator Switch.

Panel Light Circuit Breakar,

Running Light Circuit Breaker.

Anti-Collision Light Circuit Breaker,

t.anding Light Circuit Breaker

Ignition Circuit Breaker.

Ingtrument €1, Circuit Breaker.

Trim Mator Circuit Breaker,

Magnetic Compass, The magnetic 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
floating card element that is read against a fixed reference line.
The liquid used in the compass dampens the card oscillation, A
compass light is furnished for night flying. A compass correction
card and card haider is furnished adjacent to the instrument,

Fre_e Air. Ten_nperature Indicator. The free air temperature
indicator is a direct reading, bi-metallic instrument with a stainless
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steel probe,  This instrument provides ambient temperature
information which, when utilized, will assist in determining per-
formance capabilities of the helicopter at the existing climatic
condition,  The indicator is located in the top of the canopy,

31, instrument Lights,

32. Mixture Control. The mixture control is located in center lower
portion of instrument panel.
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KEY TO INSTRUMENT PANEL

Manifold pressure/fuel pressure
Fual quantity

Qll presture

Main rotor gear box

Ol termparsture

Ammeter

Cylinder temperature

Radio circuit breaker
Altimater

Airspeed

Rotor/engine tachomersr

Panel light dirmmer switch
Ignition $witch

Master switch and circuit breaker
Fuel pressure indicator

16
17
18
19
20
21
22
23
24
25
26
27
28
29

Engine hour meter

Clack

Panal light

Aunning lights

Anti-callision light

Landing light

Alternator switeh

Panel light cireuit breaker
Running light clreuit breaker
Anti-eollision light circuit breaker
Lending light circuit breaker
lanition egircuit breaker
Insteument CL circuit breaker
Trim moter circuit breaker
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INSTRUMENTS AND SYSTEMS TROUBLESHOOTING
CHART

AIRSPEED INDICATOR

PROBABLE CAUSE

REQUIRED ACTION

Airspead Indicator Needle Fails to Raspond:

Incorrect pitot tube hookup.

Obstructions in pitot lines.

Check tubing connection and make
necessary corrections,

Disconnect pitot line from pitot
head and instruments and static
line frem fuselage and instrument:
clear lines with compressed air.
Check pitot tube drain hale.

CAUTION:  Never apply positive pressure to static lines with
the instruments connected; this will damage the
instrument mechanism,

Oscillation of Airspeed Indicator:

Leak in pitot or static lines.

Maoisture in pitor or static
lines,

COMPASS

PROBABLE CAUSE

Excessiva Card Element Error;
Improper compensation,
External magnetic interference,

Air in bowl,

Check all connections and check
flexible hoses at back of instrument
for teakage.

Disconnect pitot line from instry-
ment and static line from fuselage
flanges and instruments; ciear lines
with compressed air, Chack pitot
tube drain hole,

REQUIRED ACTION

Compensate compass,

Locate magnretic interference and
eliminate,

Replace compass.

Excessive Card Element Qscillation:

Insufficient liquid in bowl.

Reptace compass,



Card Element Not Level:
Leaking float chambaer,
Card magnets detached from card,

Card Element |s Sluggish:
Crirty jewels or pivots.
Weak card magnets,

Instrument heavily
compensated,

MM-14.6

Replace compass,
Replace compass,

Replace compass,
Replace compass,

Compensate campass.

Compensator Doas Not Have Sufficient Effect

Weak magnets in compensator,

Liquid Leakaga:
Leaking gaskets,
Broken case,

Replace compensator,

Replace gaskets.
Replace compass.

Defective Light (Battery Switeh On, Instrument Switch On):

Burnt out bulb ar fuse,
Broken Circuit.
Broken Switch.

ALTIMETER

FPROBARLE CAUSE
Indicating Hands Fail To Respond;
Static pressure line obstructed,

CAUTION:

Replace bull or fuse.
Check continuity of wiring,
Check/replace  instrument switch,

REQUIRED ACTION

Disconnect static pressure ling from
insttuments and blow out with
compressed air.

Never apply positive prassure to static lines with

the insttuments connected; this will damage the
instrument mechanism.

Static pressure connection
improperly made,

Check static pressure lines and
connect correctly,

Indications Are Obviously Incarrect:

Leaks in static pressure line
and/or leaks in cases of
instruments in same systerm.

Defective instrumeant.

Replace damaged tubing and/or
check instruments for leaks,

Reptace altimeter.
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Indicator Hands Vibrate:

Excessive vibration of static Anchor tubing with tube clamps,
pressure tubing,

ENGINE AND MAIN ROTOR TACHOMETER INDICATOR

PROBABLE CAUSE REQUIRED ACTION
Flugctuating Needle(s):

Binding cable, Lubricate cable,
Defective instrument, Replace instrument.

No Reading on Indicator, Either Permanent or Intermittent:

Twisted or broken cable, Replace cable,
Defective instrument Replace instrument,
Reverse installation of cables, tnstall esbles in correct position.

Needles Do Not Superimpose:

Instrument out of tolerance, Check tolerance, 2600 +25 RPM,
2800 +2% RPM, spread between
needies Y% of needle width maxi-
mim,

MANIFOLD PRESSURE

Excessive Error at Existing Barometer Pressure:

Water or restriction in line Disconnect and blow out line,
between instrument and
engine,

Sluggish Operation of Needle:

Damaged or restricted line. Remove line and blow out restrig-
tion,  Replace ling if damaged.

Defective instrument, Raplace instrument.

FUEL QUANTITY GAGE

PROBABLE CAUSE REQUIRED ACTION
Indieator Registers F, or Consistently High Feading (Battery Switch On):

Foor connections or Clean and tighten connection,
sender ground,
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indicator Registers O At All Times:

Grounded lead wire, Replace ar repair wire,
Defective indicator. Replace indicator.
Defective sender, Replace sender.

Float jammed or broken off arm, Replace fioat.
Fuse blown. Replace fuse,

Erratic and Inconzistant Raadings:

Corrosion on movable contact Clean contacting surface or replace
arm or resistance coil. sender.

Defective indicator. Replace indicator.

Loose connection; partially Tighten connection or replace lead.
broken lead,

Indicator Reading Not At O With Empty Fuel Tank!
-Resistance out of adjustment, Adjust or replace sender.

indicator Reading Not At F With Full Fuel Tank:
Resistance out of adjustment. Adjust or replace sender.
Float jammed. Free float and remove obstruction,

ENGINE OIL TEMPERATURE INDICATOR

PROBAEBLE CALUSE REQUIRED ACTION

No Reading on Qil Temparature Indicator With Battery Switch On,
Either Constant or Intermittent;

Break in power leads. Repair or replace leads.
Poor ground at panel, Replace indicator,
Open or short cireuit in Reptace indicator,
indicator,

Reading Off Scale at Low Temperature End or Low Reading, Either
Constant or Intermittent:

Short gircuit in leads from Make continuity check and repair
resistance bulb 1o indicator, ar replace lead.
Short circuit in bulb. Repiace bulb,

(NOTE: Do not use thread lube
when instaiting new bulb.)
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Open or short girguit in Replace indicator,
indicator.

Reading Off Scale at High Temperature End or High Reading, Either
Constant or Intermittent;

Open circuit in resistance Replace bulb.

buib. (NOTE: Do not use thread lube
when installing new bulb.)

Onen or short circuit " Replace indigator.

in indicator,

FUEL PRESSURE AND OIL PRESSURE GAGE
PROBABLE CAUSE REQUIRED ACTION
Low Reading on Oil or Fuyel Pressure Indicator:

Kinked tubing or obstruction Replace or clean tubing.

in tubing,

Instrument out af tolerance, Replage instrument,

Poor lead connection, Clean conngctors on meter and

sender and install securely,

Inageurate Fuel or Oil Temperature Indicator:
Defective sender, Replace defective sender,
Qefective instrument, Replace a defective instrument,

Sticking Fuel or Qil Pressure Indicator:
Defective instrurment. Replace ingtrument.

Sluggish Oil Pressure Reading:

Sludge or heavy oil in line. Bleed line and service with engine
ail,

Fluctuating Oil Pressure:

Air in pressure lina, Service oil pressure ling with engine
ait,

CYLINDER HEAD TEMPERATURE INDICATOR

Tamperature Reading High Throughout Scale:

Poor connections or partial Check continuity of leads. Repair
break in leads, or replace faulty leads,

Defective instrument, Remove instrument for overhaul,
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No Reading, Either Parmanent ot Intermittent:

Break in lead; break in Repair or replace lead; replace
thermocouple. thermal switch.
Faulty indicator, Remove instrument for overhaul,

Low Reading, Either Permanent or Intermittent:

Poor connection or short Clean and tighten connections,
cireuit, Eliminate short ctreuit,
AMMETER

No Reading or Erratic Reading, (Battery Switch On, Alternator
Switch On):

Malfunctioning alternator, Repair or replace alternator,
ppEn ar shoart eircuit in Replace instrurment.
instrument,

Rirty or worn mechanism. Replace instrurnent,

Fault in switches. Replace switches,

GEARBOX OIL TEMPERATURE INDICATOR

Broken circuit, Check continuity,
Clean and tighten ground connec.
tion.

Burnt out fuse, Replace fuse,

PITOT-ETATIC SYSTEM

Deseription. To operate the airspeed indicator and altimeter, it is
necessary 1o 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 tine, This line is routed along the
right hand side of the pylon assembly under the seat and up to the alti-
meter and airspeed, which are located on the instrument panel. The
airspeed indicator measures the differential between ram or impact air
pressure taken at the pitot head and static air pressure. The measure-
ment is indicated in miles per hour. The altimeter indicatas the height
of the helicopter above sea level. The altimeter is operated by static
air pressure derived from the pitot-static system. The instrument can be
compensated for deviations from standard sea level barometric pressure
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manually by & knob on the lower left portion of the instrument casa,
The barometric pressure scale is graduated in inches of mercury.

The static ports located on the left and right hand side of the fuselage
are included in & 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 smal! inket hales may become
clogged, which will cause the instruments to be inoperative and
inaccurate.

Pitot Tube. The pitot tube is located on the lower forward side of the
cabin structure, 11 i3 3 curved aluminum tube attached securely at two
positions, It is connected to the routing line that goes to the instrument
panel by a flex rubber hose above the cabin line, it is important that
a cover be kept over the pitot inlet at all times when the aircraft is to
be parked for any prolonged period of time as ingestion of dirt or
ice will impair the operation of the airspeed indicator. It is important
that the cover that is put over the intake of the pitot be 3 red abject
so that it will be noticeable and will be removed on the praflight
inspection. Both the pitot system and static air system are very
readily accessible to the mechanic for inspection both internally
and externally of the airframe,
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TAIL ROTOR DRIVE ASSEMBLY

DESCRIPTION

The tail rotor drive assembly consists of a tail rotor assembly, tail
rotor torgue tube mounted in five bearings and a tail rotor transmission,

NOTE; If possible, the tail rotor assembly and tail rotor gear
box should be returned to the factory for inspection
and any necessary overhaul wark.

TAIL ROTOR ASSEMBLY

The tail rotor assembly consists of a pitch control assembly, twa pitch
control links and two blade assemblies bolted to a grip assernbly.
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 piteh contral is aceamaplished through
# series of bellcranks and cables, attached to foot pedals in the cockpit.
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Removal of Tail Rotor Assambly (Ref, Pg. 15.3)
Remaove tail rotor assembly by the following procedure;

a.

4
d.

Disconnact pitch change links from pitch arms (Ref. 15.9).

NOTE: When removing hardware, Item (A) and (B) (Ref.
Pg. 15.8), observe that spacers are provided on
outboard side of pitch links. They are factory set
for proper clearance, KEEP TOGETHER for proper
installation.

. Remove safety wire from hub retention bolt {1); remove balt,

washer (2}, and teetering stop (3).

NOTE: Index hub and shaft splines for instaliation eass.
Slowly slide hub and blade assembly off shaft,

Use caution in handling and warking on assemnbly,

Disassambly of Tail Rotor Assembly. (Ref. Page 15-3,) Disassemble
the tail rotor assembly by performing the following steps:

Remove the blade assembly from the hub assemnbly by extracting
safety wire and removing the bolts and washer (4 & 5) holding the
pitch arm (8) to the grip (7). Accomplish by removing one at a
time while grip is rotated, aligning that bolt with flat part of spindie
(8.

NOTE: 1. There are spacial champhored washers under the
NAS bolts,

2. Indax mark the blade to spindle and mark the pitch
arm to the grip to aid in reassembly.

3. Ramove ZERK fitting () in grip assembly (7).
4. Remove bleed screw (10} in grip (7).

- Apply heat {with gqun 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
match-drilled on assembly.

Remove bearing retaining lock nut {11) and lockwasher {12} from
spindle {8).

. Remove the three thrust bearings {13, 14, 15) sleng with the

spacer (16). Observe that the bearings have closad side towards hub,

. Now slide pitch arm (6) and bearing {17) from the spindle (8),

Disengage both retainer rings (18 & 19) that secure the bearings

(20 & 21) in the spindle (8),

Use a suitable drift to remove bearings (20 & 21} from hub (22).
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NOTE: Bhims (23 & 24) may be used between bearings and
hub shoulders, Exercise care not to mix or change
their position as this will aid in reassembly and
MAINTAINING THE BALANCE.

Cleaning Tail Rotor Assembly. Clean the tail rotor assembly as follows:

A a. Clean tail rotor assembly with clean, lint-free cloth dampened with
soap and water solution,

b, Wipe dry with clean, lint-free cloth.
¢. Clean hard-to-clean parts with solvent and dry with compressed air,

Inspection of Tail Rotor Assembly, Inspect the fail rotor assembly as
follows:

CAUTION: No cracks or breaks are permissible in tail rotor
blade, hub, pitch control assembly. Ramove and
replace any defective components.

TAIL ROTOR ASSEMELY
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a, Check all parts for obvious wear aor damage.
b. Check all threaded parts for condition of threads.

€. Check aif bearings and fubrfeation fittings for condition of operation,

d. Inspect tail rotor assembly for evidence of binding by hand turning

e,

a few turns while listening for unusual sounds.

Inspect pitch control assembly for sgratches, dents, nicks, cracks,
corrosion and surface defects.

. Inspect all nuts and bolts security.

. Inspect pitch control links for scratches, nicks, dents, burrs, cracks,

corresion and sitnilar surface defects,

. Inspect blade stop for deterioration and security of attachment.

- Inspeet hub for seratehes, nicks, dents, burrs, cracks, corrosion and

surface defects.
Inspect blades for visible hond.

. Inspect leading edge stainless steel abrasion strips on blade leading

edge for separation from blade skin. No voids are permitted in tail
rotor blages,

Inspect hlades for seratches,

- Inspect stainless steel abrasion strip on teading edges for cracks,

dents, scratches and nicks,

Assembly of Tail Rotor Assernbly. Assemble the il rotor assembly
as follows;

c

a

CAUTION: To maintain proper balance, all parts must be

returned to their original position prior to dis-
assembly.

Insert hub (22) into spindle (8). Be sure spacers {23 & 24) have
been installed as remaoved. Press bearing (20 & 21) into opposite
sides of spindle (8) and insert retaiper rings (18 & 19),

. Slide pitch link arm (6) onto spindle.

Install bearing {17) followed by spacer (16).
Install the three bearings {13, 14 & 15} onto spindie,
CAUTION:  Be sure the bearings have closed side towards the huhb.

Install lockwasher (12) and retaining nut (11). Torque nut to
40 - 50 Ibs,

Heat blade grip (7} until quite warm and slide over spindle
assembly (8).
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Instalf the eight bolts and washers (4 & 5), Assembling the pitch
arm {6) to the grip (7).

NOTE: Accomplish by installing one at a tima while grip is
rotated, aligning that bolt with flat side of spindle
{8).

Safety wire bolts in pairs.
Install ZERK fitting (2} in grip (8).

Lubricate with Aero-shell 14 grease. Be sure 10-32 screw (1Q) is
removed to allow purging of grease in grip (B,

NOTE:; Reinstall 10-32 purge serew (10),

Removat of Control Assembly. (Ref, Page 15-8)

a,

Remove safety wire on both guide bolts (4) from pitch link
retaiver (5).

. Remove snap ring {8).

c. Remove piteh link retainer bolts (4} and remove retainer agsembly

{5).

. Remove both bolts and washers {7} attaching bearing voke (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 bolts (12),

. Separate and remoave the upper and the lower brackets (9 & 1ﬂ}.

NOTE: Observe washers on pivot axis of upper and fower
brackets.
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Disassembly of Bearing Housing. (Ref. Page 15.8.)
a. Remove the snap nut (13),

b. Heat the housing assembly (B} and press aut bearing {14).

c. Remove pitch control bearing {18).
d, Remove seals (15 & 17).
Reassembly of Bearing Housing

a. Inspect and replace parts as necessary.

b. Reassemble in reverse order of disagsembly,

TAIL ROTOR PEDAL CONTROLS

Remaoval, Inspection and Installation.

NOTE: To remove any part of the tail rotor pedal
installation, first remove the floor upholstery and
floor inspection covers.

In order to temporarily disconnect the dual pedals, remaoave the
hardware {23 and 28} connecting .dual cross over tube (26)
between bellcranks (24 and 27).

Remove cross over tube (26) and attach existing hardware to it
ta assist in reinstallation,

Ta permanently disconnect and remove the co-pilot’s dual pedal
installation, progeed as follows: remove cross over tube as stated
in ‘a’ and 'b’ above.

Disconnect and remove hardware (18, 20 and 22),

Remove bellgrank (27) and push-pull rods (21),

Disconnect and remove the hardware {28) securing pedal brackets
to seat structure,

Hemove pedal assembly and attach all hardware to the pedal
hrackets.

Replace floor inspection covers and upholstery, and check
controls for proper operation prior to flight,

TALL ROTOR PEDAL PUSH-PULL RODS

Remaval and Replacement.

a.

b,

Remove hardware (19 and 20,

Remava turnbuckie (21).

NOTE: Mark for sase in replacement.
Fepiace Inrevarse procedure,
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TAIL ROTOR BELLCRANK

Removal and Replacement.

a. Loosen tail rotor cables in engine compartment and disconnest
cable from bellcrank. {Ref. Page 15-14.)

b, Remave hardware (19, 22 and 23) from bellerank {24) and
remove,

. Reinstall in reverse procedure,

TAIL ROTOR GEAR BOX REMOVAL

Removal. To remove the tail rotor gear box, proceed as follows:
{Ref, Page 15-10.)

a. Remaovae tail rotor assembly, (Ref, Page 15.2,)
k. Disconnect rudder cables at gear box (1),

c. Remove the forward taper pin attaching drive coupling to the gear
box, (Ref. Page 15-16)

d. Disconnect or remave tail guard (2).
e. Remove safety wire and the six screws that attach the gear box (3).
f. Remove gear box by straight pull aft to release it.

NOTE: o not pull on the slotted shaft. {t can damage the
enclosure seal,

Disassembly of Tail Rotor Gear Box. (Ref, Page 15-10.) :
Before disassembly of tail rotor gear box, check the .run out at the
outer end of the output shaft assembly. Run out shall not exceed
08, Field disassembly of the gear box is required only when mal-
functions are noted or suspected. Field maintenance is limited to the
replacement of seals, packings, bearings, and gears,

a. Before disassembly of gear box, remove drain valve {1} and
magnetic plug (2), Inspect for metal particles,

Removal and Disassembly of Input Shaft,

NOTE: Input shaft must be removed and disassembled prior
to the removal of the output shaft.

b. Remove safety wire and six screws (3) from the input capsule
assembly (4),

NOTE: Observe the shims {5) and record the dimensions.

¢. Apply heat to the gear box and remove the input capsule
assembly (4,

CAUTION: Do not exceed 180¢ ta 2009F, by use of heat gun.
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. Remove input shaft assembly from gear box.
. The input shaft capsute assembly (4) is further disassembled by

remaving nut and washer (6 & 7).

Place input shaft (8) in press and, pressing on the threaded end of
the shaft, remove spacer (9), gear (10), spacer {11), bearing (12)
and spacer {13},

. Remove woodruff keys (14) from pinion shaft,
. When the following parts are removed from the pinion shaft,

spacer {15} will aiso slide off the end of the shafr.
Remaove snap ring {16},

. Press seal (17) and bearing (18) from capsule assembly (4),

SPECIAL The two bearings (12 & 18) are a matched palr.

NOTE The spacer (13} and the housing (4) are mated and
carry matching serial numbers which are etched on
the outside of the housing assembly.

Remaoval and Disassembly of Output Shatt,

k.

Remove safety wire and six screws (1-a) that attach the seal
retainer assembly to the output portion of the tail rotor gear hox,

Apply heat to the gear box and remaove tha output shaft assembly
(3-a). :

NOTE; Observe the shim thicknesses and record the di-
mensions (11-a).

JInstall the shaft in the press, and proceed to oress the following

parts from the shaft in the following sequence: Gear (4-a), spacer
(5-a), bearing (6-a) and woodruff keys {7-a).

. Apply heat to seal retainer {2-a) and remove slotted shaft (8-a).
. Press bearing (9-a) from shaft (3-a).
. Remove seal {10-3), °

NOTE: Tha gears are not matched sets and can be replaced
individually,

. Inspect and replace bearings, shims, spacers, seals and hardware

83 necessary. Assermnble tail rotor gear box in reverse order and
inspect visually to see that all safety devices have been accamplished
prior to instatlation of gear box on tail cone.
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Tail Rotor Cable Inspection 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 reguired.

b. Inspect tail rotor cables for excessive wear and strand separation,
¢. |f necessary to replace aft cables, proceed as follows:

. Remaove aft cable links,

. Cut cable aft of turnbuckle.

. Attach string 1o cable and pull aft thraugh pulleys and tail cone,
. Replace aft cable in reverse order,

[ I~ R

. Position new cable around eye on turnbuckle,
NOTE: Repaosition turnbuckle to allow for future adjustment.
6. Puli cable taut and swedge.
7. Cut excess cable,
8. Re-rig tail rotor, (Ref, Page 15-20).
9. Safety wire turnbuckles upon completion of rigging,
d. If necessary to replace forward cables, proceed as fallows:
1. Remove seat assembly and floor panels as required,
2. Disconnect cable at bellerank under floor,
3. Cut cable forward of turnbuckle.
4

. Attach string to cable and pull forward through firewall and
seat assembly.

5. Replace forward cable in reverse order,
6. Position new cable around cable eye on turnbuckle,
NOTE: Readjust turnbuckle to atlow for future adjustment.
7. Pull eable taut and reswedge,
8. Cut excess cable,
9. Re-rig tail rotor controls, (Retf, Page 15-20).
10, Safety wire turnbuckles on completion of rigging.

TAIL ROTOR DRIVE SHAFT ASSEMBLY

The tail rotor drive shaft transmits power from the main rotor gear
box to the tail rotor gear box. Excessive oscillation of the drive shaft
is suppressed by the five bearings on the top of the tail cone, The drive
shaft is fabricated from 4130 steel tubing and has forward and aft
universal joints that allow 1% of misalignment, The tail rotor drive
shaft alignment must be checked visually with the shaft installed 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 assa¢mbly,

Remaval of Tail Rotor Drive Shaft, Pillow Assemblies, and Mechanical
Tachometer. {Ref, Page 15-16)

Remove the drive shaft, pillow assemblies and tachometer as follows:
a, Remove bolts (1 & 2 in forward and aft universals,

b. Remove taper pin (3} in forward universal,

¢. Slide universal inboard at both front and aft sections,

d. Remove the bolts (4) that attach the pillow blocks (12) and shims

{5) to top of fuselage,

NOTE: 1. Attach shims (B} with safety wire or tape as the
pillow biocks are shimmed upon original installation,
and keeping shims together will facilitate alignment
of shaft upon installation,

2. Changing main rotor gear box may necassitate
reshimming pillow blocks,
Remove the following tachometer parts: {Ref. Page 15-16)

e, Cap screws (6},

-

Cover assembly {7).
. "0 rings (8).
. Drive pulley {9).

Bl = ]

i. Remove rotating heacon {10).

NOTE: Lift complete tail rotor drive shaft assembly {11}
from helicopter. Lay drive shaft on flat surface and
away from personnel that may step on shaft

i. Remove taper ping {16} and remove universals {A and B) from tail
roter drive shaft.

k. Remove sach of the pillow blocks (12) from the tail rotor drive
shaft {11) and designate each pillow block by number, starting at
the front, This will eliminate errors in reassembly.

I. If necessary to replace bearings, remove snap ring {13) and remove
hearing (14} from pillow blocks,

Inspection of Tail Rotor Drive Shaft Assembly,

Inspect the drive shaft and pillow block assemblies as follows:
a. Inspect all parts for obvious wear or damage.

b, Chack all threaded parts for condition of threads.

¢, Inspect drive shaft for scratches. Minor =cratches are permissible.
Round bottom of scratches and touch up with Iridine.
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d, Check for dents and cracks in drive shaft.
NOTE: None parmissible,
. Inspect each of the five bearings (14) for roughness, indication of

overheat and/or lack of lubrication. Raplace andfor lubricate all
bearings as necessary prior to installation with Aera-shell 14 grease,

f. Inspect the universai assemblies (A and B) for any excessive wear

.

g. Inspeet taper pin holes for elongation or misalignment.

Assambly 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 pinion shafts
of main rotor transmission and tail rotor transmission,

b. Determine length of new undrilled tai! rotor drive shaft.

¢. After determining the length of the drive shaft, drill holes for taper
pins for the fare and aft couplings.

CAUTION;  Whan drilling for taper pin, determine minimum
size of pin to be installed, drill hola and taper ream,
Be careful not to taper ream too deep.

d. Insert rubber bushings {15} inside of bearings {14) prior to installing
pillow housing (12) assembly on shaft (11),

e. Use lubricate (STP) to facilitate installing pillow housing assembly
{12} an shaft (11).

f. Install pillow blocks {(12) from front to rear on shaft,
g. Install taper pins {16) to pinion shafts.

h. 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, uze AN975-3 washer
and inspect for proper fit.

i. Install the shims {B) under each of the five pillow blocks and install
the attached bolts (4) to tail boom mount pads,

NOTE; Do not tighten these bolts, as you will have to
adjust for alignment of the tail rotor drive shaft.

Installation of Mechanical Tachometer.
Instalt the following units:
a. Driven pulley {(9) on shaft (11),
b. “Q rings (B).
NOTE: Align drive pulley with driven pulley and secure

four seruws.
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Cover assembly (7).
Two cap screws (6).

Alignment of Tail Rotor Drive Shaft.
Align the tail rotor drive shaft as follows:

a,

Fi

b.
c.

Alighment of the tail rotor drive shaft is accomplished by deter-
fmining a fixed point at the fore and aft center line of the universal
joint,

. Streteh a piano wire ),010™) fore and aft and align the height of the

pillow blocks to the outstretched wire.

Shim as necessary, Tighten 1o proper torque. -Safety wire attaching
bolts on pillow block (12).

. After this alignment has been achieved, turn the shaft 902 and check

for alignment lateralty,

nat Inspection of Tail Rotor Brive Assembly,

tnspect the forward and aft universal attachments (A and B) for
security,

Cheek five pillow block bolt attachments for security.

Check each alemite fitting for security and proper amount of
tubricant in bearing.

Re-installation of Tail Rotor Drive Assembly

a
b

c
d

- Re-install tail rotor gear box {Ref. Pg, 15-10).

- Re-install tail rotor controts and hook-up (Ref. 15-8 ),
. Re-install tail rotor guard.

. Re-instatlation of tail rotor (Ref. Pg, 15- 3).

1. Position rotor hub assembly (22) on the shaft splines so the
sxes of the hub is parallel with the pitch Jink retainer and
slide on.

2, Start .041 wrap of safety wire around the hub {22) and feed
through the teetering stop (3) as the testering stop is put in
position.

3. Install retention bolt (1), washer (2} and torque ta 300 in /ibs.
and complete safety with .040 wire.

4, Rotate the blades so0 that the blade pitch link is apposite the
pitch link retainer,

5. Connect pitch link to pitch change arm utilizing AN hardware
as shown on Pg, 15-8.)

6. When assembling blade pitch arm to pitch change link, place
thin spater over balt and install bolt with head inhnard iare
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rod end pitch arm. Assemble farge ANVG0D416 washer thru
spacer on bolt followed by pitch arm,

7, Install AN7600416 washer, and AN364-416 nut, (See NOTE on
Pg. 15 2).

8. NOTE: Do not remave the pitch link retainer stud as it is
a pre-drillfad uhit. :

2. Lubricate tail rotor with Aeroshell 14 grease,
10, Check for freedom of operation and fuli travel,

After final inspection of tall rotor drive assembly, run up engine,
engaging the rotor system, and check each pillow block bearing support
far over-heat or noisy bearings that would indicate a dry or angular
displacement of the bearing support,

TAIL ROTOR SYSTEM

TAIL ROTOR RIGGING
Procedure.
a. Clamp pedals in ling (neutral position).

b. Insert rigging tool (T-0012,(Ref.Page15-21), neutral position, at
position shown on Page 15-20.(f rigging too! can not be inserted
cables must be readjusted (35 tq 40 {hs,),

NOTE: If special tool is not available, neutral measurement
is .580.

Remove rigging tool and clamps from pedals.

d. 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 assernbly
under left hand floor in cabin. (Ref. Page 15-8)

¢. Repeat Step d, For correct “Left Pedal’’ throw and correct as in
Step d if necessary,

f. Check pitch change links for proper overall dimension. Use
micromater or suitable measuring device to set length at 4.124
inches for fiberglide bearings and 4.050 far heim bearings. (Ref.
Page 15-20)

g. Cycle pedals full left and right and check for proper blade travel,

for security and freadom of oparation, Safety wire turnbuckles
using 032 safety wire, Recheck complete system.

[

NOTE: No more than three threads to be exposed at both
ends on turnbuckls,

h. Left pedal travel 26.39 + 19 and right pedal -5.69 + 190,
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TAIL ROTOR SYSTEM

TAIL ROTOR BALANCING - STATIC. {Ref, 15-22)
Grease blade grips and wipe assembly free of all foreign matter.

oo T ow

m

. install balange arbor in tail rotor hub,

Place tail rotor assembly on balange fixture. Ref. Picture A,

. Align blades in zero pitch setting.

Check chordwise batance, Ref, Picture B.

NOTE:

Add or remove weights az necessary to balance
screws located in butt end of hlade (7). If
axcessive weight iz required, ramove tail rotor from
fixture and shift shims in hub. Re-.check chordwize
balance.

Cheek spanwise balance, Ref, Picture C,

Add or remove weights as necessary to balance screws located in
tip end of blade (2).

. Re-check chordwise balance.

IF desired, a check may be made at 459 intervals to determine if
tail rotor assembly is properly balanced.
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F-28C - 280C MAINTENANCE
MANUAL SUPPLEMENT

INTRODUCTION

This maintenance manual supplement is issued to set forth
the recommendations and procedures for maintaining and
servicing the model F-28C helicopter, manufactured by the
Enstrom  Helicopter Corporation, P.0. Box 277,
Menominee, Michigan. The F-28C supplement chapters are
to be used in addition to the baslc model F-28A and 280
maintenance manual, '

TABLE OF CONTENTS

The table of contents at the beginning of the supplement
presents, in sequence, the principal text headings within
each section and a complets list of Illustrations,

MANUAL CHANGES AND REVISIONS

Subsequent to the publication of the initial issue of the
Enstrom 280C Helticopter 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 Manyal. To ensure
that coverage in the Manual continues to reflact 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 usability 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 Iissues of the Manual then
becomes obsolete and should be discarded,

C. Service Information Letters and Directive Bulleting —
Service information is to be considered as part of the
Manual.

C.-1 Service Information Letter

To be used to transmit information, recommen-
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dations and general service instructions to the
customer.

Service Directive Bulletin

To be used to direct the customer to make
mandatory changes, improvements or inspections
to his aircraft.

Physical incorporation In the Manual of the service
information will be accomplished at the next
revision date and listed on the Service Information
Summary page.
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SECTION 17 — GENERAL INFORMATION
DESCRIPTION

The C-Model helicopter incorporates an increase in
performance which ls attained by a turbocharged engine
installation. The various individual system features are
defined in this chapter, '

INDUCTION AIRFLOW SYSTEM

The air induction consists of a filtered non-ram air intake
located on the right side of the engine compartment. The
alr filter container assembly incorporates a spring-loaded,
auytomatic alternate air source. The filtered intake air
passes through the container assembly and into the fuel
tnjector unit.

POWER PLANT

A Lycoming HIO-360-E1AD four-cylinder apposed engine is
used in the 280C helicopter. This engine incorporates
features making it suitable for turbocharging.

NOTE: It is recommended 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
oil system having a capacity of eight (8) quarts, The total
oil system has a capacity of ten (10} quarts. This includes
all oil in the lines, engine, oil cooler, and oil fiiter. An
engine-driven gear scavenge pump returns the oil from the
turbocharger back to the engine sump, There is a restrictor
that is supplied with the engine which restricts 'the oil
pressure to the turbocharger, The restrictor valve is rated at
27 psi. Another restrictor valve is ocated in the oll line at
the turbocharger inlet. This is a one way valve which
prevenis oil laakage from the turbocharger after shutdown,

A bayonet-type oll quantity gauge with graduated markings
ig part of the oil tank filer cap and is accessible through
the left-hand side cowling of the engine. Engine oll coaling
is accomplished by the use of a reverse-flow ¢il cooler with
thermastatic valves and bypass provisions. It I8 located an
the right-hand side of the engine compartment.

Qil System Indicators — Qil Temperature and Pressure
Gauges. Standard type gauges are provided for both the



MM-17-2
F-28C =~ 280C MAINTENANCE
MANUAL SUPPLEMENT

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 knab is provided
on the instrument console. This vernier control in-
corporates the features of a standard push-puli cable. Full
rich is in the “in” position. Full lean is In the “out"
position. The vernier feature allows a screw type of
adjustment to fine tune any preset mixture position.

TURBOCHARGER

The turbo unit has only one moving part, a rotating shaft
with a turbine wheel on one end, a compressor impeller on
the other, all precision balanced and each contained 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 delivers it 1o the
engine intake. This increased volume of air allows 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 air system insures positive
ambient pressures at the engine injector nozzies for all
operating environments, Two check valves are installed in
this static system. One check valve is vented to ambient
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 air valve is open during starting,
tdling and engine manifold pressures up to barometric. The
induction valve is closed at this time. As the manifold
pressure exceeds barometric, the ambient valve closes and
the induction valve opens. Both vaives function auto-
matically during this process. The engine-driven fuel purmp
is vented to the inlet air induction tube. This 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 cruising 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 unit,

PRIMARY AIRFLOW SYSTEM

The primary air system consists of an inlet filter assembly,
a fuel injector, a turbocharger, and an induction inlet tube.
The filtered outside air passes into the fuel injector where
it is metered. The air from the injector is drawn into the
turbocharger impeller. The infet air is compressed and
delivered to the engine intake sump.

INDUCTION PRESSURE RELIEF VALVE

The turbocharged engines are equipped with a pop-off
valve to limit manifold pressures to the engine. This valve
normally starts to crack open at 36.5” to 37.0" of M.A.P.
and is fully opan at approximately 40,.0" of M.A.P. This will
vary slightly between individual engines. When this vaive
opens in the overboost condition, it dumps alrflow
overboard. Since the fuel injector or servo meters fuel
partially based on mass airflow, but cannot recognize that
the pop-off valve is open, the fuelfair mixture will become
increasingly rich with an attendant loss of net horsepower,
This is also evidenced by a drop In E.G.T. and an increase
in fuel fiow which is responsive to the rate of change of the
pop-off valve opening (i.e. slow throttle movement causing
small rates of change of pop-off valve opening will cause
slow rates of change of E.G.T. and fuel flow, etc.}. This
normally can be observed at or below 6,000 feet density
altitude.

To recover higher powers, the M.A P, must be reduced
toward normal limits (36.5" M.A.P.) to permit the pop-off
valve to close, resulting in a proper fuelfair mixture for
maximuyum power output,

FUEL SYSTEM

The system consists of two interconnected 20 U.S, gallon
fuel tanks which feed simultaneously to the engine. The
tanks are located on the left and right side of the airgraft
over the engine compartment, The tanks have a total fuel
capaclty 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
pl’OVldES psi pressure readings of the fuel as delivered to
the flow divider. The indicator ls marked for normal
operating range from 0 to 160 pounds per hour and 0 to 25
psi index lines in 5 psi increments,

TRANSMISSION SYSTEM

The main transmission unit provides an 8.277 reduction
ratioc between the engine and the main rotor. The
tranamisslon incorporates a fres-wheeling unit in the upper
pulley assembly which is mounted on the pinion input
shaft. The free-wheeling unit provides a disconnect from
the engine in the event of a power failure and permits the
main and tail rotors to rotate in order to accomplish safe
autorotation landings, Six pints of Mobil HD 80-80 gear oil
are used in the transmission. 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
compartment or the right access panel.

Main Rotor Transmission Temperature Indicator. A main
rotor transmission gauge is located on the instrument
panel and is red lined at 220°F.

Tail Rotor Transmission. The tai! rotor transmission,
mounted at the aft end of the tail cane, supports and drives
the tail rotar, The tail rotor transmission is 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 panrticles. Its capacity is 5 ounces of
S5.A.E. 10 wt. non-detergent motor oil.
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PRINCIPAL DIMENSIONS OF THE
ENSTROM 280C
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MODEL SPECIFICATIONS

Power Plant

Type

Designation

Cylinders

Normal Power

Normal RPM

Speclific Fuel Consumption
Weight

Qil

Turbocharger

Type
Designatlon

Performance
Reafer to Flight Manual,

Operating RPM's

Engine

Tail Rotor

Main Rotor

Main Rotor Autorotation
Range

Ratios

Lower to Upper Puiley
Main Rotor Gearbox
Tall Rotor Gearbox
Engine to Main Rotor

Dimensions

Width (overall)
Rotor Diameter
Height {overall)
Length (overall)
Cabin Width at Seat
Tread-Landing Gear

Lycoming
:lIO-SBO-E1 AD
205 hp

2900 RPM

.69 Ibs. hp{hr,
322 bs.

8 qgts. or 15 Ibsg,

Rajay
301 E-10-2

2750-2900
2504 (at 2900 engine RPM)
350 (at 2900 engine RPM)

332-385

m—b-—b_;I
fo — 1

2812”
az
g'l
27'8" (280C) 294" (F-28C)
758" (280C) 61" (F-28C)
14!1
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Rotor System
Number of Blades 3
Chord - Each 9.5"
Disc Area B804 sq. ft.
Main Rotor RPM 350
Tail Rotor Diameter 4.67°
Number of Blades 2

Chord 4.4"

MM-17-7



MM-i7-8

F-28C .- 280C MAINTENANCE
MANUAL SUPPLEMENT

BEBEL HIOA meN ‘Asupls
UOISIALG
swauodwory 2o 3

sojaufiey seuag

0224 7 0002-Q 4} 49§
SUQIJINNSU] SaURUSLIEW

-dioq xipuag sy 2 uclesdy ‘uone|rIsu| 0002-a sojaubBepy
GEOEL HIOA MBN ‘ABUpiS
udisialg
sjusuodwon [2ou103)3 Wedg Jo 1Emoys
“d100 x1puag syp Xlpuag syl 40 5.09Y syl uoiub|
FOLEF OIUQ ‘puBlsA3|D
FEOY HIYPOoAA 000F seung uop|apm
"0 |00 UOP|Bp 10 INeLIBAQ § 2auUBUSUIR 6LOOL 1500 ‘duwng jandg
‘PuUl ‘0z pusg yincsg
Al saedsoiay
1anpoldd xipusg
“dion xipuag ayg swalsAg ucioalu) 1ang SEEE-51 walsAs uolgalu] |en4y
“Bd ‘Hodsweri|ip
‘woisiag Buiwooil Q9c-01H [enuely s olelady 21-16209 auibuz
sseJppy SlHL aqumpy Hnn
“[enueLs

SHY1 Yiim uojlounfuca ui pesn ueym |nydjey pesspisucd seafioayp pue suopesnqnd aie paisi] '3LON



MM-17-3

F-28C - 280C MAINTENANCE
MANUAL SUPPLEMENT

LDB06 “HeD "yoray Buoq
402 xo08 "O'd

-au] ‘sasnpu) Aeley Z-01-3 10% Jabreyooqing
02161 "ed ‘eiyd|epeiyd
0-€745 X08 "O°d
SWSIsAg 1amod aping W8IV {" ;1) Menyeg
LO9ER CIY0 ‘opejoL
IE6 ¥08 "O'd
ailoiseld suojiealedg 1591 gIZr-ZN l8uels
LOSEY OO ‘ops|olL
1£6 x09 "O'd
OH0)15Saud L2 e-¥Y JojsIaYy
LO9EY OIUQ ‘opajoL
16 X089 '0O'd uoljewIoju)
8)1|0)Said amweg sl |olssld 00Z4-4SA 101enbay abelop
SsaJppy 3L lsquiny Huf

v



MM-17-10

F-28C — 280C MAINTENANCE
MANUAL SUPPLEMENT

8228 sexa), ‘cluciuy ueg
€628 x0d "O'd
“OU| UONBMY 1001y

60006 "HIeD ‘ssjebuy so
‘Paig uoneIAY SZZG
UOISIAI(]

[BINSNDU| YMEeISTUIY
010D nasey

sucilonsy) Bunerado
pue UgyieNeISu|

SUGIIONIISU| [NBYIBAD

Z211-59 Lodsy

GlLi0-12d1l "ON

abnen ~dwa,
geYy ISneyx3y

BAIRA JOUOY &INSSald

SSaUppPY

L

lagquiny

Hun




MM-17-11

F-28C — 280C MAINTENANCE
MANUAL SUPPLEMENT

O3 HO OD0OWY " wniwalg OO0 NY
03 110 NOXX3 u {NOXX3) 110 xouried
"0 lig oou3 . 3-10 vollelny coug | ()10 uonelae Jues
OO IO 02eXD] e d% sl ooexst J_m.n_m_ﬂ_ wmm__.._mﬂ”_
00 PO 1I8YS | #s8) Jo Menp 1o swbug M lI2YSClay BE582Z- 1NN
O 100 NqoY “ gC "ON 1190%W
T3 N0 BUS |UeD Q157 | “ g1 "ON JIaysasay YO0SISS-2-TINW
0D G NOXX3 “ d3 FLIS "ON NOXX3
00 1C 0ou3g - GZE "ON uedeag ooug
"G N0 NGO " £Z "ON lqol V428E2-9- 1IN
aieuayy
00LkZ "B0 ‘esing
021 %09 "O'd ued "ql i
00 11O NBYs ued Q1§ asealn) vl 1[3ysoley YIE52Z-9- 1IN
00 N ovexs] o " " {0 J0 0 xepel
0D 1D O%exa) " " y 2 "ON gdv |eBsn
oD 10
AGUINH J0 NOXXJ asealq) asoing |essusy w8 Ho0pUY YE0L81-D-TIW
221n0g ‘diog wonsug wayp Jonpoug seds TIN

Wwor4 ajqepesy

SW3Ll LHOddNS 30IAHAS



MM-17-12

F-28C — 280C MAINTENANCE
MANUAL SUPPLEMENT

wWol4 B|qejIeAY

2D 110 COOWY " 1o uoney OJO0WY
00 10 NOXX3 ' IO uolleidy NOXX3
00 1O 00Uz " O uonelay 0Ju3 (NO woireiay
07 |10 0ORXE] “ [ UORIAY 0DBXE] plepuels)
"0 11O 1IBUS * IByscisy 82800-1-7IW
. axnog 103 Wwolisu3 way| ¥wnpaid sads 1IN

SW31l 1HOddNS JOIAHES



MM-17-13

F-28C — 280C MAINTENANCE
MANUAL SUPPLEMENT

SOpeIg JYS Juesiedsig sse|ysy 15822-1-11N

e
oe
or
05

8pely 3V¥S 82809-1-HIW

“d.01 Mojag
.04 01 "d.0
4,06 01 "Jd.08

4,09 sa0qy

SNOLLYJI4103dS 110 3NIDNI ONINODAT

ainjesadwa) Jusiquy sbesony

00 10 OD0OWY W ow " HO 2 eIpAH
00 O Ngow a n . HO JeIpAYy
oD Y 00Uz « a . QO 21eIpiy
O3 1O NOXX3 « a ,_ HO sneIpAH
3 110 1I8YS w - 110 neIpiH
‘00 |10 ovexal ugjjen spnang Jeaty Suipuet 110 SNneIpAH YO0S5-H- 1w
00 110 ODOWY " 6w N0 Uoney OO0WY
00 10 1ol “ W w HO uolelay [IgoW
00 10 NOXX3 " aow NG UoleIY NOXX3
‘00 10 02uU3 " o« w 1D uoney ooul
o0 10 ooeXa] w o (1O Uonelay ooexa) MOL 3VS
00 IC 11IBYS suend X0quesy 1010y ey [laysoisy 92809 1- W
amnog "diog wolisug way) onpoid oads 1IN

Wol} 2fqe|leay

SW3ll 180ddNS JJIAHIS



MM-17-14

F-28C — 280C MAINTENANCE
MANUAL SUPPLEMENT

00 10 o3v3 “ “ £0101-9 "ON ©5u3
00 JIC 11goW " “ pPInId 31Y022 ON
211037 jRISUIY) " o agqnysies 0G-4 "ON
‘00 10 NOXX3 “ “ 0852 "ON
NOXX3 113 oqin] B69EZ-T- 11N
09 10 NOXX3 u " GL "ON
NOXX¥3 110 oqun] 2084- -1
00 1O 1190 " w“ 1o 617 2oy
"0 |10 Ilgow fuid ¢ ¥ « Dy 2R0NY
1D wntpay
00 10 I'9oK juid ) (¥ Yoo AxesH ‘3°1'Q
apiqres uoiun wid 1L 1o auadnls JedweQ 02 epely Gy
y “ a 960 "ON [10ZUl3d
03 10 NOXX3 « “ « {06XD 110 289 NOXX3
00 HO 1194S “ " “ 06 43 pue
D6 QH xandg |leus
00 1O ilaow ued "q1 8¢ Xogquesy) JOJOH UIey 06-08 dH 2qnjiqow g5012-1-T1IN
a3Inog "diog wosnsul waly 1onpald sadg 1IN

IO} BiqQE[IeAY

SW3Ll 140ddNS JDIAHIS



MM-17-15

F-28C — 280C MAINTENANCE
MANUAL SUPPLEMENT

£0401-9 “ON 02Ul
PINIY 41V 022 "OM I1QON
eqQnIIsIgp 05-4 "ON "'I'D — 4,021+ O "4.08-
08EZ "ON NOXX3 11O 0QINL BESEZ-1-IW
S ON NOXX3 IO 9qIn) 808L-1- 1MW —  “d.0Z1+ O "4.0b-
gow — po Wiy oy —  -4.08 - 01 201~
NQoW .9, oY — 4,02 + O "4.01-
ngow — O wnipay AreeH “3°L'G — "4.0ZL+ 01 "4.02+

SNOILYIIAIDEdS 10 H3LNTO DYHdSWHOS



MM-17-18

F-28C — 2800 MAINTENANCE
MANUAL SUPPLEMENT

oo ‘opajol
016 x08 "O'd

Bnid wedg ucldweyd yome { 1814 [0 £018YHD
oz sexa] ‘uolsnoH
£5EL xod "O'd
Auedwos 10 s|lquwny ues "ql % asealn .8, Hopuy
Bnid sueds OV yoes | JoNid {GLI-4VY) F6BI8Y9
sanddng o/v uez "jeb 24 ysiod
Auedwoy usazng UeA 3|N0q "20 § anse|d azejn 10 0L HOW
93IN0g "dio] wonsu3 wsel| Jonposd

Wwotd qe(eay

SW31l LHOddNS JDIAHIS



MM-18-1
F-28C — 280C MAINTENANCE
MANUAL SUPPLEMENT

SECTION 18 — INSPECTIONS

PREFLIGHT INSPECTION

This checklist Is designed to be used as a reference guide
while performing the preflight inspection. Thoroughly
familiarize yourself with this Manual before utilizing this
checklist. Prior to starting the complete preflight
inspection, ¢heck the following items in the c¢ockpit:
master switch OFF, magneto switch OFF, all other
switches OFF, fuel valve ON

Exterior — Check the following:
CAUTION:; Remove all covers and locking devices.

1. Left-hand door for security,

. Windshield for ¢racks.

Pitot tube for obstruction.

Landing lights for operation and security.

Induction intake scoop for obstructions.

Right-hand shock strut—plston extension should be

" 10 1-3" from red line; struts clean,

Right-hand landing gear for security. (Ground handling

wheels secured,)

8. Right-hand door for security.
9. Drain fuel sump.

10, Right-hand engine cormpartment.

11. Induction hose clamps on the air filter and fuel injector
for security.

12. Alr intake scoop for obstructions.

13. Right-hand fuel tank full — 100/130 octane, cap
secureéd. Drain tank sump.

14, Main gearbox oil level.

15. Baggage door locked,

16. Right-hand static port opening unobstructed.

17. Tail cone for general condition.

18. Tail rator drive shaft for security. Check stabilizer for
sacurity,

19. Navigation and strobe Ilights for operation and
S8cUrity,

20. Tait rotor pitch links for binding or looseness. Tail
rotor blade for security and leading edge for nicks,
bonding separation and general security. Tail rotor
strike tabs for security and damags.

21. Tail rotor guard for damage and security. Also check
tail rotor gearbox for oil quantity.

22, Left-hand static port opening unobstructed.

23, Main rotor blades for nicks, bonding separation or

D s 0N

N



24,
25,
26.
27.

28.
29,
30.
3,
32.

33.
34,
35.
36.
37.

38.
38,
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looseness.,

Main rotor pitch links for binding or looseness.

Cyclic and collective walking beams for security.
Blade dampers for proper security,

Left-hand fuel tank full—100/130 octane cap secured.
Drain tank sump.

Engine oil—6 quarts minimum, 8 quarts maximum,
Fuel system for leaks.

Exhaust manifold for cracks and looseness.

Engine for oil leaks,

Turbocharger exhaust inlet and outfet clamps for
security,

Turbocharger air inlet clamps for security.
Turbocharger oil lines for leaks,

Turbocharger mount bracket for security.

Belt drive system.

Left-hand shock struts—piston extension should be
3" to 1-34" from red line; struts clean.

Left-hand landing gear for security. (Ground handling
wheel secura.)

Check operation of all lighting for night flight.

Interior — Check the following:

11,
12,
13.
14.
15.
16.

—
CHONBO RN

Check and adjust tail rotor pedals.
Seat belts fastened.

Doors latched.

Collective full down and friction on,
Clutch disengaged.

Throttle CLOSED.

Mixture IDLE CUT OFF,

Fuel valve ON.

Magneto switch OFF.

Radio switches OFF.

Set master switch ON.

Fuel quantity.

Fuel pressure warning lght (press to test).
Trim motors for operation.

Controls for freedom of operation.
Altimeter setting.
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ENSTROM HELICOPTER INSPECTION SHEET
Serlal Mo. Cwnar
N Address
Totat Time:
Enging
Airtrama

Cirche type of inspaction:
50 100 Periedie  Spacial

P =
2i li5(ds §F 1535
Nature of Inspection E'g glAax Hatura of Inspuction i
T i
ll.i k] F g - =]
8| 50 25 | 50
73 | 100 75 | 100
FOWER PLANT GROUP H, tnppect actessory saction for
Englna Gompanmen 1. Evidence of leakagy 50
Turbochargar 2. Secufily of maunting of
A, lagpect all air nlat ducling and ACCHSEONRE 50
COMpraased discharge ducting lor; 3, Chaling of hines a8
1. Worn Spots 50 4. Proper security of lines 50
7. Loogs Clamps 50 I ngpact Injstar for:
3. Loakn 50 1. Sacurity of mounting 0
B. Inspact anging air inlel assambly 2, Evidance of |aa 50
tar! 3. Gleanliness af lingar gtralngr an
: 4. Proper security of filtings 50
12' g:::;f:g?éi:g:”;g gg 5. Proper aperation, travel of
. P mlxture and throlile coniral 50
C. Check 3l lurbo supporl brackets . Propar safetying ol controls 50
and siruis for: 7. Proper iogation of blast tube 00
S |2 graahugu ;% J. Ingpect injectar air ducting for
. Sagging 1. Propar sacurity !
3. Waar e 2, Cracks or damage ]
D. Chack am qll lings, fusl lines and 3. Cleanlinass of air filtaer 100
filfinga fos: 4, Torn &f detediorated hose 50
1. W 59 5. Proper pparation of blew-in doar 50
7. Ghating = &. Securlly of hose S
J. Leakaga 50 K. inspeci engine mounig ior
4. Heat Damage % 1, Dalesiorated rubber 140
5. Fatigus 5 2. Propsr saletying 100
E. Inspaci Injector system for aigns of A, Cracks or 4amage 100
lu;i dye indicating leaks. 50 L. Inapael intake pipos for:
NOTE: il dym stainz ara pragani
chack Iar 10048 Sonnectians ;\ Ef.’;’ 1“” ‘I,""‘:i"‘c: %
and proper instatiatian ot pir 3' B idante o o e 5
blead nozzie shrouds, - Proper secorily
F. Check lurbocharger aysiem static M. Ingpagt axhaws! lor:
varl linas tar; . Crm:k: &80
1, Intarsal clasnliness—=disconnedt 2. Haatar muft for leaks L]
and blow qut lines, 100 3. Praper zecurity 50
2. Security of anashmants e 4. Check all clamps [or lightnass 50
3. Wern spats 1 . i
4. Propar operation of check valves | 100 N. IMD?GI sylindars tor;
. . 1. Fing hrokan of damaged beyond
G Inapect engine baffling for: parmissible limity 100
1, Gracks and challng L] 2. Grackad, broken of damaged air
2. Warn or damagad taglenars S0 dellgclars 0
3. Claanliness L) 3. Sadurity of air daflaciors 100
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Iz{ 5z IR
£5_ %q 3 § ;5? i _ﬂg
Naturd of Inkpaction g £ i% EE Natuee of lnspection %E_'E‘ EE ,!
£
EL2)35(56 [ -.E. I[X5]
25 [ 50 = | 5ol
75 | 100 =
4. Propar amcurlty of hold-down {a) Laft
futs w3 {v) Right
5. Evidance ol leakage 100 (e} Off
8. Damaged rackar bo covars 10 {5) Rstorque turbocharger
. lAzpesl push rod housing for: Inlgt ol connection it
1. Bants, cracks and damags 100 famovad,
2. Evidency of Ixakage 100 (B} Idie Opatation
3. Fraper secutity 100 (a} APM
. Inzpect Hirewall and lire curtain far: (B) Mixture
1. Damage or cracks 100 (") Fuel Pragsure
2. Cleanlinass 100 [a) Fusl boast pump
- Inggect anglne cooling ahroud lor: {0} Englne-driven pump
1. Darma {e) Fual ghut-oll
- ge or oragky 100 .
2. Security o mounting 100 :g; !Ifluﬂ w|':==illnq uniLt
. ranamizsaion
- Inapect magnetq for; (10) Aliernatar
1. Security of mounting 100 (V1) Hadigs ar avlanics
2. Timing 100
. Inspect enginesdeivan  fyal  pump . Inspect rotor blades for:
for: a. Evidrnga of blades out ol track
1. Security of mounting 100 . Ihspeet alroraft tar;
2. Evidenca of Inakags 50 spact alreratt far:
3, Security of llhesr %0 8. Evidence of leakage
. Inspect enging compression lor: HOTES: [1] EAOR mididiive napeolion Includas ssany
1. Mo i eylindar 100 precading inapacilan |kampie Wk 100 hous Hapeotlan
No. 2 ylinder e R
Na. 3 eylinder rirten tarm.
Ng. 4 gylindaer U3 Wnirmd Lhat bls halicapiar max oen Udsbughly
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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
inspections be performed.

For engines that have not exceeded the overspeed
limitation, no inspection is required.

Engines that have exceeded the overspeed limitation
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 Aveco
Lycoming Service Bulletin No. SSP2070. In engines that
employ dynamic counterweights, the bushings must be
replaced in both the counterweights and the crankshaft.
Engine must have connecting rod bolts and nuts replaced.

LYCOMING 400 HOUR INSPECTION

In addition to the items listed for daily preflight, 50 hour
and 100 hour inspections, the following maintenancs 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
evidence of abnormal wear or broken parts In the area of
the valve tips, valve keeper, springs and spring seats. If
any indications 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 limits
shown in the latest revision of Service Bulletin No.
SSP2070,

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 removed from the
helicopter at the periods specified, In accordance
with FAA requirements as they are limited life
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items. Overhau! of components must be ac-
complished In accordance with the manufacturer's
instructions.
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UNCONTROLLED COPY WHEN DOWNLOADED OR PRINTED

Visit www.enstromhelicopter.com for instructions to order an original manual
and to register for email notifications of updates.
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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 to ensure that the helicopter is loaded
properly. The empty weight, empty weight C.G. and usefuyl
loads are noted on the welght-balance sheet inctuded in
this Manual for this particular helicopter.

The longitudinal and lateral c.g. range for the Mode! F-28C
vary with gross weight. Satisfactory aircraft handling
qualities have been established throughout the G.g.
envelopes shown on pages FM-6-6 through FM-8-10 of
this supplement. Although the envelopes presented cover a
wide range of lypical lpading conditions, pilots must
calculate any unusual loading conditions to insure that the
aircraft ¢.g. remains in the approved envelopa. A sample
calculation is shown on page FM-6-5 for reference.

The lateral c.g. limit is defined in terms of lateral moment
in that the calculation of lateral ¢.g. 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 thelr respective lateral moment arms. A
sample calculation is shown on page FM-8-5 for
reference., The aircraft centerline is used as the datum
reference. Left lateral moment arms considered negative:
right fateral moment arms are considered 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 effects of these changes must be investigated in all
cases to eliminate possible adverse effects on the ajrcraft'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 Weight (no accessorias,

fusl ar oll) 1495 |bs.
Ussful Load 705 1bs,
Approved Forward C.G. Limit 2200 Ibs. station 92.0
Approved Aft C.G. Limit 2200 Ibs, station 94.7
Approved Aft C.G. Limit 2000 1bs. station 98.0
Approved Laterat Offset Moment at 2200 ths, -1700 Ibs.

+ 3700 in, Ibs,

The total lateral offset moment envelope is shown on Page
FM-6-6.
Centerline of aircraft is “O" lateral moment arm.

TOOLS AND EQUIPMENT

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

DETAILED PROCEDURE FOR WEIGHING F-28C SERIES
HELICOPTER

a. Thoroughiy clean helicopter.

b. Helicopter will be weighed inside a closzed buidling to
prevent errors in scale readings due to wind. Helicopter
will be placed in a level flight attitude.

c. 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 weighing helicopter.

d. 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.S. gallons,
The helicopter may be weighed with full oil or without
oil, but the weight and balance report should be
corrected accordingly.

e. Tare will be noted when helicopter is remaved from the
scales.

NOTE: Check oil 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 seécure both doors, left and right hand sides.
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. Hoist or jack helicopter clear of ground.

Position two main scales beneath the skids.

Position a pipe nippie in the center of left and right
hand scales at 20 inches forward of center bolt in rear
skid attachment. {Detail No., 1).

[P

Height of tail to be adjusted for leval.

k. Level fore and aft to be taken at lower pylon tube, left

side, so identified. (Detail No. 2),
Lateral level taken at lower forward pylon tube,

m. Small scale will be located under tail rotor at the center

line of the tall rotor output shaft, shown above.

n. Using jack, raise or lower tail as required to level the

aircraft along the longitudinal axis, paying attention to
the {evel on the Tongitudinal 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 weight will be “dry weight."”
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q. All items -added or subtracted will be listed on the
attached form with weight, arm, and rmomaent,

CAUTION: Weight and measurement readings are critical.
Double check results.

r. Remove helicopter from scales.

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

s. Read and record tare weight from each of the three
scales, An officlal weight and balance report is prepared
in connection with each helicopter presented for air-
worthiness certification at the Enstrom Corporation. All
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 Basic Weight and Balance Report
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MM-19-5

to give you a continuous history of weight changes

throughout the life of your helicopter,

LOADING INFORMATION

NOTE: It is the responsibility of the helicopter pilot to
insure that the helicopter is loaded properly. The
empty weight, empty weight ¢.gq. 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
Maximum Gross Welght

TYPICAL LOADING — 280C

Rearward C_G.

Empty Weight (inctuding
undrainabie engine oil,
gearbox oil and uhusable
fuel)

Enging Qil

Fuel, 40 Gal,

Pilot

Forward C.G.

Empty Weight (including
undrainable engine oil,
gearbox oit and unusable
fuel)

Engine Qil

Fuel, 30.0 Gal.

Pilot & Passengers

Lateral Offset Moment
Pilot (left seat)
Copilot (right seat)
(Centerling of aircraft
is “O" moment arm.)

92.0 to 98.0
2200 Ibs.
Weight Arm Moment
1495.0 101.4 151593.0
15.0 100.5 1507.5
240.0 296.0 23040.0
140.0 64.0 -8960.0
1890.0 97.9 185100
1495.0 101.4 151583.0
15.0 100.5 150G7.5
180.0 96.0 17280.0
510.0 64.0 32640.0
2200.0 92,2 203020.5
190 -13.5 -2565
130 +13.5 4 1785
- 810 in. Ib.
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TYPICAL CONFIGURATION

Basic Alrcraft No Baggage
Empty Wt. — 1495 lbs.

2300

2200

600 1b

. Gabin Lo'ad\

195 1bs, Fual

MAX. APPRQVED WEIGHT

2100¢

L~

B

o
il
assangers —---"_'"'-l G I Passanger

l

kg
Pliot Ang One

2000}

N\

1800

’,U)Pﬂm

1700

1600

NOTE; Assumad 170 Lb. Pitot & Passengers

1500

46

a8

80 g2 94 86 )

C.G. — In. alt of Datum
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TYPICAL CONFIGURATION

Basic Alrcraft with 60 ibs. Baggage
Empty Weight — 1495 Ibs,

2300

2200

800 |ba. Catin Loag

B

Filot And Two
Pasasngers

134 Lhs, Fual

MAX. APPRQVED WEIGHT

2140
‘.'A
'&om
2000 T, \u\_|
Pilat Ahd One Pagganger
1800, —
1) Pilar +
80 |bs. Baggage
18001 [y N p—
10 \\%
NOTE: Assumas 70 Ib. Pl
1600 ot & Passengders,
1500.
BB Ba =] g2 94 8 96 100

Gt — in. sl ol Batum



-Lbs.

Weigs..

2400

F-28C — 280C MAINTENANCE

MANUAL SUPPLEMENT

TYPICAL CONFIGURATION
Basic Aircraft + Typlcal Accessories + No Baggage

Empty Weight — 1540 Lbs.

MM-18-g

160 Lb. Fyel

2300

2200

600 Lbs. Cabin Loaa*-._‘\

MAX, APPROVED WEIGHT

2100

Passengers

Fliot Plus Two .~

2000

Pilot Plus One -
Fassenger

\Ona Pilat

1800

1700

NOTE: Assumaed 170 Lb. Pilot & Passengers

1600

1500

a6 a8

80

92 94

GC.G. — in. aft of Datum

96

95

100
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TYPICAL CONFIGURATION

Basic Alrcraft + Typical Accessorles + 60 Lbs. Baggage
Empty Welght — 1540 Ibs.

2400
2300
€00 Lo, Cabin Load-.._ | Y
"
‘ "“"--.‘_ qer
o MAX. APPROVED WEIGHT
2200 Pilgt Plys Two o 2
Paksendgers %
2100
90 Lb. Fugl”
2000 X
Jgr/

1980 Pilet And One Paszen \

1800 - E‘-Clne Filon

17008

NOTE: Assymad t70 Lb. Pllot & Pagsengers

1300

:1] i) & 92 94 96 98 100

C.G, — In, BlL of Datum



r ENSTROM F-28C EQUIPMENT LIST

Sanial No.

Fah Approved Aegistration Mo

Check Date N )
on 1 o N 1gm

INSTRUMENTS — REQUIRED

Allimealer

Airspgad

Tachameler

Manitald — Fuel Pressure

Instrumeant Glusier
Qil Temparaltura
Qil Pragaure
Gaar Bax Temparature
Cylinder Temperaturg
Fual Quantity
Amimaler

Compass

QAT Gauge

Ball Bank Indicatnr®

EG.T. Gauge’ o ual £QUIPMENT

[ LIRS

Night lighting equipmeni {ingludss 2 beacons, 4 LTI
rghts, inlemally it insirumant clustar, and post panel
fights).

Map fight (Req'd for night flight)

8 day clack

Haur meler

Soungproeling
Defrasier — FIAA. FIAC

5irobe Hights = F28A

Fioal build up

Canter radio consale (F2BA. F2BC)
10 | Cargo Hask

11 | Extra head sel

17 | Caiwn heater & defrosler combinatian 280. 2800
13 | §now shoe installation

td | Cabin heater (F28A, F2HC)

15 | Baggage compariment

16 | Flotation gear/with hardwarg

17 | Dual contvols

18 | Fioor carpet, int, irim & headliner
19 | Fed. 12V, twin speaker=—sirgn

20 | Litler Kit—singty

21 | King KT 76 transponder

22 | Shoulder harnass wireel — singla
23 | Bhoulder harness wiresl — double
24 | Firat aid kit

25 | Ashtraye & lighler

16 | Fire extinguishar

27 | External power unit {APL)

28 [ Narco eam 11 AH wi/inlarcam

29 | Nargo nav 11

30 | Marco ADF = 140

31 | Nares OME 190

32 { Marco ATSOA fransponder

33 | King KRBE ADF

34 | Gyro horizon madel R.G. Allen — 25
35 [ RCAOBA-2 diractional gyro

36 | King KX1758 NAVIGOM

37 1 ADF 140 logp & sense antenna

3B | Presicdential doors (doar packets)
39 [ Instantanecus venical speed Indicalor
40 | Aim 200 directional gyro

41 | Anlenna {vor)

42 | Marco DGOQ

43 | Dual landing light

44 | King KR 85 w/indicaier

45 | Ghadwick tank

46 | Ground handling wheal{x)

47 | King KI-225-01 indicator

48 | Marco NAV 14

4% | Nareo ELT

W=~ &L ikl

S

m
oowDD o-o®:

C o BN PO — St b DD M ieilh DD i b

.. o —
BB L A e S M ML AN AL A SR W eSS @

(AN R
o

"Standard equipmant not requirgd by FAA.






BASIC WEIGHT AND BALANCE RECORD

Reg, Na,

Senal No.

Muodel Mo,

Continuous history of changes in structure or equipment affecting

weight and balance
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Mawdei Serizl Mo,

AIRCRAFT ACTUAL WEIGHT REPORT

Reg. No,

Standard equipment not installed
at weigh-in

Optional & surplus equipmant in
aireraft at waigh-in

Mament X
ltam No. | Wt | Ar 5000 in.fibs.

Moment X
Item Mo, | Wt | Arm 1000 in, /ibs,

Total

Tozml

Waighing witnested by

Dare

Farm MNa, F-187






WEIGHT AND BALANCE REPORT

4 Cae Waighed by

W) o
é'DI’QH (1]
N 5 i a5
“' oo y
* urd
! —
2
%
" i
|
u L2l 91 44p 1259 00
FWD aFy
oy e
W Wy wr
R
Model e Serial No, Ragistration No,
FWOD, /g limit 92.0" AFT, c/g limit 98.0""
Weigh point | Scale=Ibs, Tare Net wr, Arm Moment x 100D
lafi gear (w )
Right gear (Wg)
j' Tail (W)
a
Total
W (320.0) + (W + Wp) (93.446)
. (CG= L R .
Wr + W+ Wp
\\..__,--







AIRCRAFT WEIGHT AND C. G. CALCULATION

Feg. No,

Modal . ... . Serial MNa,

Weight
lbs.

Arm l Moment

1,

1000 in, /\bs,

Weight (as weighed)

Less: aptignal & surplus weight

Plus: missing std. squipment

Compulted

Total — weight empty — std, aircrafy
Actual

Plus: engine ail

Piut: optional equipment & kits

Total batic weight
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SECTION 20

POWER PLANT
DESCRIPTION

A Lycoming turbocharged HIQ-360-E1AD four cylinder,
direct drive, horizontally opposed, air cooled engine s
used in the C-Model helicopter,

in referring to the logation of the various engine
components, the parts are described in their relationship 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 section is considered the bottom
and the opposite side of the engine where the shroud tubss
are located the top. Reference to the left and right side is
made with the obsearver 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
clockwige. The direction of rotation for accessory drives is
determined with the observer facing the drive pad.

The engine is mounted in the center airframe by four
dynafocal mounts with the accessory section or rear of the
engine facing forward in the hellcopter. Access lo the
engine by two large hinged side panels and a removable
access panel through the cabin fire wail are provided.

Cylinders. The HIO-360 cylinders ars of conventional air
cooled construction with the two major parts, head and
parrel, screwed and shrunk together. The heads are made
from an aluminum alloy casting with a fully machined
combustion chamber. Rocker shaft bearing supporis are
cast intagral with the head along with housings to form the
rocker boxes for both valve rockers. The cylinder barrals,
which are machined from chrome nickel molybdenum steel
forgings, have deep integral coeling 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 paraliel to the crankshaft. The
camshaft actuates hydraulic tappets which operate the
valves through push rods and valve rockers. The vaive
rockers are supported on full floating steel shafts. The
vialve 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 machlned 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
nitrided.

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 piston ends. The bearing caps on
the crankshaft ends are retained by two bolts and nuts
through each cap.

Funl Flaw Dl,ii-l:‘
iy

= '

POWERPLANT INSTALLATION AND UNIT LOCATION
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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. Depending on cylinder assembly,
pistons may have thres or four rings and may employ half
wedge or full wedge rings. Positive internal 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. 1t provides a
housing and drives required for the engine ol pump,
magneto mounting and drive, boost pump mounting and
drive, and engine oil filter mounting.

Qil Sump. The Lycoming engine employs a wet sump
lubrication systern, It has a capacity of 8 quarts. A
bayonet-type oll quantity gauge with graduated markings is
part of the oil tank filler cap and is accessible through the
left-hand side cowling of the engine. Engine oil cooling is
accomplished by an oil 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 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 pane!.

Engine Cooling. Engine cooling is provided by a large axial
tlow fan mounted on the output drive. The air is directed
over the cylinders through a cooling shroud and is then
exhausted Into the atmosphere,

Inductlon System. The induction system in this turbo-
charged installation utilizes a standard RSA fuel injector
mounted ahead of the Rajay blower, The fuel tnjection
systermn schedules fuel flow in proportion to airflow directly
into the intake ports through a serles of four nozzles. The
placement of the fuel injector ahead of the blower utilizes
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 vaive
~ limits the 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
uies a scavenge return system.
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Exhaust System. The exhaust system used in this
installation utitizes no waste gates or mechanical controls.,
This is a tuned system with a fixed exhaust pressure
bypass, thus simplifying the cost and maintainability of
the overali 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 the total inlet temperature to the turbine by a
proper mixture control schedule,

SPECIFICATIONS

HIQ-360-E1AD

FAA Type Certificate 1E10
Rated Horsepower 205
Rated Speed, RPM 2900
Bore, Inches 5125
Storke, Inches 4.375
Displacement, Cubic Inches 361
Compression Ratlo 8.011
Firing Order 1-3-2-4
Spark Oceurs, Degrees BTC 20°
Valve Rocker Clearance

(hydraulic tappets collapsed) .028-.080
Propelier Drive Rotation

(viewed from rear) Clockwise

POWERPLANT OPERATIONS

NORMAL ENGINE STARTING PROCEDURES

Seat balts fastened and doors latched,

Fuel valve pushed in to turn on,

Collective full down and locked with the friction knob,
Heater as desired (in for OFF).

Cyclic stick cannon plugs secure.

Rotor clutch disengaged.

CAUTION: Although starting the helicopter with the
rotor cluteh engaged will not damage the
rofor system, it will severely overload the
starter motor.

7. Check compass full of fluid, no bubbles, and it has a
correction card.
8. Altimeter set to field elevation,
9. Radio(s) off.
10. All switcheas off,

A L hy



11,

12,
13,
14,

15,

16..
. Check enging oil pressure is off the zero line within 30

18.
19.

20,
21,
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Master switch and alternator on (alternator OFF if

using an APU start). Ignition switch on.

Throttia cracked opan — cracked open iz 1/16".

Mixture full rich.

Cold Engine Start — Fueal 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.
Fuel boost on (pump must be on at all times in flight).

seconds.
Check amp meter gauge indicates a charge.

If APU start disconnect APU cable. Then alternator
switch on check for a charge indication on the amp

meter.
Idie 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 backfire will not cause
damage to the induction system but it could
cause the induction hose between the air
filter and the fuel injection servo unit 10 be
disconnectad due to the backfire. It is
recommended that should a backfire occur
during engine starting, a visual inspsction
be accomplished by the pilot or mechanic to
assure that the hose is securely in place

befare takeoff,

ENGINE STARTING PROCEDURES,
CONDITION

Follow normal start procedures, If no start proceed as
follows:

—

COPNDOAWP

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.

Closa throttle and crack slightly.

HOT



11.
12.

13,
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Magneto switch BOTH. Ignition switch ON.

Engage starter until engine fires and advance mixture

slowly,

Eueri‘ )boost ON, (Pump must be on at ail times in

ight),

NOTE: It is important to follow this procedure on hot
starts so that the prolonged tuel flow in the
lines will eliminate the vapor locks and cool
the lines for a proper start.

ROTOR ENGAGEMENT

th

Check collective pitch full down. Friction ON.

Tail rotor pedal neutral position.

Center cycllec 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 throtile
during engagement.

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 clutch, if required, slowly advance throttle
to 1800 R,P. M. 50 engine runs smoothly.

ENGINE WARMUP AND GRCUND CHECK

1.
2,

Advancer throttle 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 aither right or left
magneto,

. Gently close throttle to split tachometer needles to

check proper operation of over-running clutch.

Chack following before take-off;

Check all instruments for proper indication,

Seat belts and doors latched,

Fuel ON.

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

Mixture FULL RICH.

Fuel pressure warning — green Indication.

coow

bl 1]
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9. Adjust collective and throttie friction,

NOTE: Keep hand on collective and maintaln down
position whan friction lock Is disengaged.

ENGINE COOLING AND SHUT DOWN PROCEDURE

10.
11,
12,
13.
14.
15,

16,

LN Ok

Colliective pitch full down and friction on.

Throttle full off.

Fuel boost pump off.

Cluteh disengaged, engine at full idie only,

Cyclic trim centered.

ldle engine at 1800 rpm for 2 minutes or until cylinder
head temperature cools to 300° F.

Radios off.

Lights off,

Thrattle full idte.

Mixture idle cut off.

When engine stops turning magnetos off.

All switches off.

Master switch off.

Fuel valve closed (out).

Set collective ane-halt way up in its travel to unload
Lamiflex bearings,

Tie down main rotor and tail rotor if wind speed is
expected to go over 30 mph..

OPERATING LIMITATIONS
POWERPLANT LIMITATIONS:

Engine: Lycoming Model HIO-360-E1AD
with Rajay 301 E-10-2 Turbo-
charger

Fuel: 100/130 minimum grade

Qil Viscoslty: 50 hour breakin period

{MIL-L-6082B)

Above 80°F. SAE 50
30-90°F, SAE 40
O-70°F, SAE 30
Below 10°F. SAE 20
After breakin
MIL-L-22851 Ashless
Dispersant SAE Grades
Above 60°F. SAE 50
30-90°F, SAE 40
0-70°F, SAE 30
Below 10°F, SAE 20

Horsepower; 205 HP each 2800 RPM, 38.5 in.

MP.
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Operating Engine RPM;
Engine Idling RPM:

Manifold Pressure:
E.G.T.

Qil Temperature:
Qil Prassure;

Transmission Qil
Temperature:
Cylinder Head
Temperature:
Fuel Mixture:

MANUAL SUPPLEMENT

2900 maximum

2750 minimum

1500 minimum (clutch disen-
gaged)

36.5fn Hg S.L. to 13,500 ft. D.A,
1650°F. Maximum

245° Maximum

60-90 PSI, normal operation

25 PSI, idiing minimum

100 P&1, starting-warmup

220°F. maximum

475°F. maximum

Engineé may be leaned at 29"
M.P. or below to 1600°F. on rich
side of peak. Never exceed 1650°
F. E.G.T. Mixture must be full
rich for {anding and takeoff
regardless of power for proper
engine cooling.

ROTOR — FLIGHT LIMITATIONS (POWER OFF)

Maximum:
Minimum:

385 RPM
332 RPM

INSTRUMENT MARKINGS:

Rotor Rad Line 385 RPM
Tachometer Red Line 332 RPM
Green Arc 332.385 RPM
Engine Red Line 2750 RPM
Tachometer Red Line 2800 RPM
Grean Arc 2750-2900 RPM
Airspeed Red Line 117 MPH (280C)
Indicator 112 MPH (F-28C)
Manifold Press. Red Line 36.5 In. Hg.
Oil Temperature Red Line 245°F.
Green Arc 120°.245°F.
Yellow Arc 60°-120°F,
Qil Pressure Red Line 100 PSI
Green Arc 50-100 PSI
Yellow Arc 25-60 PSI
Red Line 25 PSI
EGT Cylindar Rad Line 1650"F.
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Cylinder Head  Red Line 475°F.
Temperatures Green Arc 200°-475°F.
Transmission Red Line 220°F.
Qil Temperature Green Arc 0°-220°F,

FUEL INJECTION SYSTEM

Description. All RSA type fuel injection systems are based
on the principle of measuring engine air consumption by
use of a venturi tube and using the airflow 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 overhaul to the
RSA-5 Fuel Injection System be performed with the use of
the Operation and Service Manual, Form 15-338C,
published by the Bandix Corporation.

Field Adjustments.
Idle Speed and Mixture Adjustment.

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

b. Cloze the throttle to idle (approximately 1400-1500
RPM). If the RPM changes appreciably after making idle
mixture adjustment during the succeeding steps,
readjust the idle speed to the desired RPM,

¢. When the idling speed has been stabilized, move the
cockpit mixture control lever with a smooth, steady
pull, inte the IDLE CUT-OFF positlon 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 while leaning out indicates the idle
mixture is on the rich side of best power. An immediate
decrease In RPM (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 is a compromise between one
that is rich enough to provide a satisfactory acceleration
under all conditions 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 adjusiment one or two
natches in the direction required for correction, and
check this new position by repeating Step B. Make
additional adjustments as necessary.

. Each time an adjustment is changed, clear the engine
by running it up to approximately 2000 RPM before
making mixture check,

. The actual idle mixture adjustment is made by the
lengthening (richening) or shortening (leaning) of the
linkage between the throttie 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 the
other end has a No, 10-32 thread. For easy reference,
consider only the coarse thread end. When it is turned
aut ot its block, the linkage becomes longer and a richer
mixture is provided. When it is turned into its block, the
linkage is shortened and a leaner mixture is provided.

. A major adjustment ig available for use when the center
screw bottoms out on either 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 screw until the adjusting
wheel is centered and the distance between blocks is as
previously measured, There is now additional adjust-
ment range and the reference point is retained,

Make the final idle speed adjustment to obtain the
desired idling RPM with closed throtile,

If the setting does not remain stable, check the idie
linkage; any looseness in this linkage will cause erratic
idling. In all cases, allowance should be made for the
effect of weather conditions upon idling adjustmeni.

. ldle speed and mixture adjustments made according to
this method shouid require very little further attention
except for extreme variations in temperature and
altitude.
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INJECTOR, EXTERNAL VIEW

Since the air differential pressure is a function of the
airtflow, and the fuel ditferential pressure is a function of
the fuel flow, the correct fuel-to-air ratio is always
maintained with this system, regardiess ot the quantity of
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
“ constant head idle spring. This spring provides a constant
fuet ditferential pressure that will aliow adequate fuel
supply for the idle range. As the air forces increase, the
spring compresses until the spring retainer touches the air
diaphragm and acts as a solid member.
5 e
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Throttla _ i
Control "l

e T
Automatic __ " e
Mixture &
Contral

RSA INJECTOR EXTERNAL VIEW

AUTOMATIC MIXTURE CONTROL UNIT {USED ONLY ON
RSA]

This unit provides a variable orifice betwesn impact
pressure and venturi throat pressure. it is responsive to
both changes in air temperature and pressure (density) and
will keep the differential air pressure between the two alr
chambers constant for any airflow, regardless of changes
in the air intet density.

The automatic mixture control consists of a contoured
needle that is moved in or out of an orifice by a bellows
assembly. The sealed bellows contains helium gas to
sense density variations and also a small quantity of inert
oil to help damp vibration. Under high density condlitions,
the bellows is contracted and positions the nesdls In the
orifice 80 that the flow of impact pressure into venturi
throat pressure is at a minimum. 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 5o there Is a greater flow of impact
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pressure to venturi pressure which decreases the air
metering forces to maintaln & constant fuel-air ratio.

The autornatic mixture control unit is enclosed by an
aluminum housing which has a blast tube for coeling. In
order to insure proper functioning of the AMGC unit, the
blast tube must be Installed since it is very temperature
sensitive.

AUTOMATIC MIXTURE CONTROL MAINTENANCE

Dirt on the AMC needle will cause rich operation. This
build-up on the needle can become so severe that the
needle will stick, with resultant loss of altitude
compensation,

Clean the AMC unit without disturbing 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
replacement.

B. Remove the 2/16-24 plug and immerse the unit in clean
naphtha, Invert the unit to fill with fluid. Exercise the
AMC needls with a hardwood or plastic rod to facilitate
cleaning. Shake the unit vigorously while allowing fluld
to drain. Repeat several times to wash out all traces of
contaminants.

C. Drain the unit; allow naphtha to evaporate thoroughly.
Do not dry with air pressure,

D. Replace 9/16-24 plug and reinstall unit on Injector.
Torgue to 55-60 inch pounds.

NOTE: The Bendix model RSA5AB1 fuel 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] RES5AB1 Bendix
injector is NOT an iInterchangable item, All
replacement injectors must be acquired from
the factory or factory designated maintenance
facility.

FUEL INJECTION SYSTEM TROUBLESHOOTING
CHART

PROBABLE CAUSE REQUIRED ACTION

Hard Starting:

Technigqua. Refer to aircraft manufacturers
recommended starting procedure.
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Flooded,

Insufficient prime.
(Usually accompa-
nied by a
backfire.)

Rough Idle;

Mixture too rich or
too lean,

Plugged nozzle(s),
(Usually accompa-
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 pipes or
damaged HDH
rings, (Usually
abte to adjust
initial idle but
rough in 1000-1500
RPM range.)
Large air leak into
induclion system.
Several cases of
1/8" pipe plugs
dropping out.

Clear engine by cranking with
throttle open and mixture control in
1CO.

tncrease amount of priming.

Confirm with mixture control. A too
rich mixture will be corrected and
roughness decreased during 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.

Repair as necessary
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internal leak in Replace injector.

injector. (Usually

unable {0 lean-out

idle range.) ‘
Fue! vaporizing in See service notes under Idling (A).
fuel lines ar

distributor.

{Encountered only

under high ambient

termperature

canditions or

following prolonged

operation at low

idle RPM’s.)

Low Take-Off Fuel Flow

Strainer plugged. Remove strainer and clean in a
suitable solvent. Acetone or MEK is

recommended,
tnjector out of Replace injector.
adjustment,
Faulty gauge. Replace as necessary.

Poor Cut-0Qff;

Improper rigging of  Adjust.
aircraft linkage to
mixture control.

Mixture control Eliminate cause of scoring (usually
valve scored or burr or dirt) and lap mixture control
not seating valve and plug an 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.

Erroneous Fuel Flow

Faulty gage. Replace as necessary.

AMC blast tube Repair as necessary.
disconnected.
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INJECTION SYSTEM SERVICE NOTES

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

Starting. In coid weather, the engine compartment
(nacetle) temperature drops off rapldly following engine
shutdown and the nozzle lines remain nearly full of fuel.
Cold weather starting procedures are therefore simple with
highly predictable results. However, in extremely hot
weather, nacelle temperatures increase rapidly foliowing
enging shutdown, and fuel in the lines vaporizes and
escapes out into the manifold. Hot weather starting
procedures therefore depend considerably on how soon the
next start is attempted, Within the first 20-30 minutes, the
manifold is nicely primed and the empty nozzle lines will
fill before the engine dies, After a 20-30 minute wait, 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 angine 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. Keep nacelle temperatures as low as possible by:

1, Avoiding exgessive ground operation,

2. Keeping cooling airflow up by keeping engine RPM'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 heat in the engine compariment.

B. Keep fuel temperatures as low as possible. Higher
RPM's with the accompanying higher line pressure and
flow witl 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 requirament 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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sfowly into cut-off,

3. The higher than normal temperature encountered
during the heat of the day results in the engine
preferring a considerably leaner idle mixture, How-
ever, with fuel injection, this richer setting at the
heat of the day will help dissipate vapor that still
may Qccur.

- Shutdown [Cut-Off]. The idling procedure practiced just
prior to engine shutdown has considerable 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 engine
wilt continue to idle very rough for seveal seconds. This is
despite a 100% cut-off of fuel supply by the mixture
control,

POWERPLANT

IGNITION SYSTEM

General. The D-2000 Serles Magnetos are designed to
provide ignition for four, six, and eight cylinder aircraft
engines, The magnetos generate and distribute high
tension_current through high tension leads to the spark
pfugs. Each magneto system consists of a dual magneto
unit, harness assembly, and ignition switch. To obtain the
retard spark necessary for starting, the D-2000 magnetos
employ an impulse coupling.

0-2000 Magneto and Associated Components

1. Dual magneto
2. Harness assembly
3. Combination ignition and starter switch
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IGNITION SYSTEM TROUBLESHOOTING CHART

PROEABLE CAUSE
\h_f,rd Starting:

Magneto not
"putting out"
»lectrically.

sneto improperly
“—cimed to engine.

Advance contace
assembly out of
adjustment (internal
timing off),

Retard points open-
ing too late.

tmpulse coupling
inoperative,

gine roughness.

REQUIRED ACTION

Turn engine in proper direction to
bring No. 1 cylinder 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
from ground, rotate crankshaft until
the impulse coupling snaps. Plug
lead should throw a 3/16 inch spark.
If spark is weak or wissing, try

a new spark plug wire or magneto.

Check magneto to engine timing per
current Bendix D-2000 series
operational instrucrions.

Check magneto to engine timing per
current Bendlx D-2000 series
operational inatructions.

Check timing of retard points.

Remave cover and check impulse
coupling action.

Try new spark pluga. Check plug
leads for continuity and break-
down. Check distributor block
for molsture and carbon tracking.
Check contact springs in distrib-
utor block. Check magnete to
contact assemblies for burning

or dirt (main and retard).

Check distributor tiwming.
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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, master switch OFF.

Remove seat cushions and fiberglass seat cover.

Remove engine access panels on gabin aft firewall.

Open engine compartment panels,

Remove lower plug from each cylinder.

Open lower seam of wrap-around cowi.

Rotate crankshaft to bring No. 1 piston on Comprassion

stroke.

Check timing mark located on starter ring gear support

assambly through timing holes 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 magnefo 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 magnstos (20° B.T.D.C,) to
engine and both magentoes to each other for proper
synchronization. Impulse coupling must snap before the
timing can be checked at 20° B.T.D.C,

IMPULSE COUPLING ACTION

With the ignition switch off observe breaker carm end of
rotor while manually cranking engine through a firing
sequence. Rotor should alternately stop and then (with an
audibie snap) be rotated rapldly through a retard firing
position (T.D,C, position),

TURBOCHARGER

DESCRIPTION

The turbo unit has only one moving part, a rotating shaft
with a turbine wheel on one end, a comprassor tmpelier on
the other, all precision balanced and each containad in its
own housing. The turbine wheel, driven by exhaust gas
snergy, drivas the impeller which compresses intake air to
a density equivalent of near sea level and delivers i1 (o the

o0 ow

©y
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engine intake. This increased volume of air allows 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,

When turbocharged, you engine's entire Intake system is
pressurized. The fuel/air mixture is literally forced into the
cylinder the instant the intake valve starts to open —
comptetely filling the entire chamber prior to the start of
the compression stroke. This assures a full charge of the
fuel/air mixture resuiting in more power during each
combustion stroke. It also assures a more evenly balanced
airf/tuel/power cycle betwaen cylinders.

Turbocharger Exhaust System

T e

Autoratic Control Valve ' EGT Probe
Throttle Control Cable

ENGINE COMPARTMENT — LEFT SIDE
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Intake Sump

Fuel Filter Automatic Control Valve

ENGINE INSTALLATION (FRONT VIEW)



MM-20-23
F-28C — 280C MAINTENANCE
MANUAL SUPPLEMENT

TURBOCHARGER

REMOVAL.

4, Remove seat cushion and flberglass seat deck,

b. Remove firewall access panels from cabin firewall.

c. Open left-side engine panel,

d, Remove clamp from exhaust outlet. Remove exhaust

b

outlet, shims and by-pass tube.

Remove turbo heat shield attachments. Remove heat-
shield,

Remove exhaust infet clamp and slide adapter collar
down on the exhaust tube, Remave gasket,

. Bemove induction tube clamps and slide rubber tube

down on the indugtion inlet tube.

. Removse inlet and outiet oil Hine connections.

NOTE: Leave the lowar slbow and flexible line attached
to the turbocharger.

Remove 4 bolts from the turbo inlet adapter at the
injector, Leave inlet adapter mounted on the turbo-
charger,

Remove 2 bolts which attach the turbocharger to the
turbo mount brackets. ldentify washer shims for proper
re-assembly.

. Slide turbocharger up and off the mount brackets,

Remove it from the ship. Remove gasket from |njector,
Remove safety wire and six screws from the inlet
adapter. Identify position for reassembly. Remove the
gasket and Inlet adapter,

INSPECTION

i

Rotating unit rubbing housing.
Distorted housing.

Dirt accumuylation on impeller.
Carbon buitd-up on turbine.
Fareign object damage.

REPAIR OR REPLACEMENT

The timits for repairing or replacement are defined in the
turbocharged troubleshooting section. The overhaul life is
1000 hours,

INSTALLATION

a.

Install a new gasket between the turbo inlet and the
turbocharger. Secure the turbo Inlet adapter with 6
screws and safety wire it to the turbocharger. Posgition
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per identifying marks,

b. Install the lower outlet oil elbow, gasket and flexible

outiet line to the turbocharger on the bench. Torque and
safety. Install inlet oil elbow.
Install the Iniet sieeve on the induction tube.

. Install the turbocharger on the mount brackets. Instalt

the washers (shims) at the proper locations on the
turbo mounts. Install (2) bolts (do not torque).

Install turbocharger head shield. Safety wire 5 places.
Install a new gasket between the injector and the turbo
inlet bracket, Install four bolts (do not torque),

. Connect exhaust collar and steel qasket to the

turbocharger exhaust inlet. Rotate the collar for correct

alignment. Install exhaust inlet clamp and safety. The

clamp torque is 70 to 80 in. Ibs.

NOTE: If required, loosen turbo mount brackets on the
engine tor proper turbocharger alignment.

. Install the clamps on the flexible sleeve between the

induction inlet tube and the turbocharger compressor.

Torgue and safety.

NOTE: The turbocharger center divider clamp may be
released to rotale the compressor section for
adjustment. Do not break the seal.

Install metal shim and exhaust outlet. Rotate exhaust
outlet for proper alignment of the bypass tube. Torque
exhaust outlet clamp to 70 to 80 in. Ibs.

Torque the two main turbocharger mount bolts.

NOTE: If requlred, torque and resafety the lower engine
mount bolts,

. Torque injector outlet mount bolts. If required, torque

turbo center divider clamps and safety.
Connect oil inlet and outlet jines,

-inspect all areas prior to closure of the engine

compartment and flight check.

NOTE: Oil inlet elbow Is to retorqued one complete turn
while turbo Is hot after the first engina run up,

POWERPLANT TROUBLESHOOTING

Experience has proven that the best method of trouble-
shooling is 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 encounlered in
maintaining engines and turbochargers; their probable
causes and remedies,
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1. TROUBLESHOOTING -- ENGINE AND

TURBOCHARGER
TRCUBLE CAUSE
Failure of Lack of fuel
Engine to
Start

Qverpriming
Defective
spark plugs
Defective

ignition wire

Defactive
battery.
Improper
operation of

REMEDY

Check fuel system for leaks.
Fill fuel tank. Clean dirty
lines, strainers or fuel valves.
Leave ignition “Off" and
mixture control in YIdle-Cut-
Off”, open throttle and “un-
load” engine by cranking for
a few seconds. Turn ignitien
switch on and proceed to
gtart in a normal manner,
Clean and adjust or replace
spark plugs.

Check with electric tester,
and replace any defective
wires,

Replace with charged battery.

Clean points. Check internal
timing of magnetos.

magneto breaker

Lack of

Disconnect fuel line and



Failure of
Engine to
Idle Properly

Low Power
and Uneven
Running
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sufficient check fual flow.
fuel flow
Water In fuel Orain fuel injector and fuel
injector lines,
internal Check oil screens for metal
failure particles. If found, complete

Incorrect idle
mixture

Leak in the
induction
system
Incorrect idle

Uneven
eylinder
COmpression
Faulty
ignition
system
insufficient
fuel pressure
Mixture too
rich indicated
sfuggish
engine
operation, red
exhaust flame
at night.
Extreme cases
indicated by
black smoke
from exhaust,

Mixture too
lean:
indicated by
overheating
or backfiring
Leaks in
induction
system

overhaul of the engine may
be indicated.

AdJust mixture.

Tighten all connections In the
induction system. Replace
any parts that are defective.
Adjust throttie stop to obtain
correct idle.

Check condition of piston
rings and valve seats,

Check entire ignition system,

Adjust fuel pressure.

Readjustment of fusl 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
Deavslop
Full Power

Rough
Engine

Low Qil
Pressure
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CAUSE
Defective
spark plugs
improper

fuel

Magneto
breaker points
not working
prapetly
Defective
ignition  wire

Leak in the
induction
system

Throttle laver
out of
adjustment
tmproper fuel
flow
Restriction in
air scoop
Improper fuel

Faulty
ignition

Cracked
engine mount
Defective
mounting
bushings
Uneven
compression
insufficient
oil

Air lock or
dirt in relief
valve

Leak in
suction llne
or prassure
e

REMEDY

Clean and gap or replace
spark plugs.

Fill tank with fuel of recom-
mended grade.

Clean points. Check internal
timing of magnetos.

Check wire with elsctric
tester. Replace defective
wire,

Tighten all connections and
replace defective parts,

Adjust throttle lever,

Check strainer, gage and flow
at the fuel inlet.

Examine air scoop and re-
move rastrictions,

Drain and refill tank with re-
commended fuel.

Tighten all  connactions,
Check system with tester,
Check ignition timing,
Replace or repair mount.

Install new mounting bush-
ings,

Check compression.

Fill to proper level with re-
commended oll.

Remove and clean oIl
pressure.

Check gasket between ac-
cassory housing and crank-
case.



High Qil
Temperature

Excessive
Qil Con-
sumption

Excessive
Noise or
Vibration
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High oil
temperature
Defective
pressure gage
Stoppage in
ofl pump
intake
passage
Insufficient
alr cooling
Insufficient
oil supply
Low grade of
ofl

Clogged oil
lines or
strainers
Excessive
blow-by
Failing or
failed bearing

Defective
tamperature
gage

Low grade
of oil

Failing or
failed
bearings
Worn piston
rings
Incorrect
installation of
piston rings
Failure of
rings to seat
(new nitrided
cylinders)

Improper
bearing
lubrication

See “High OIl Temperature"
in “Trouble” column,

Replace.

Check line for obstruction.
Clean suction strainer,

Check air Inlet and outlet for
deformation or obstruction.
FIll to proper level with
specified oil.

Replace with oil conforming
to specifications.

Remove and clean oit
strainers.

Usually caused by woarn or
stuck rings.

Examine sump for metal
particles. If found, overhaul
of engine is indicated.

Replace gage.

Fill tank with ofl conforming
to specifications.

Check sump  for metal
particles.

Install new rings.

Install new rings.

Use mineral base oil. Climb
to cruise altitude at fuli
power and operate at 75%
cruise power setting until
oll consumption stabilizes.

Supply required oil pressure.
Clean or replace oil line;
clean oil strainer. if trouble



Engine will
not Deliver
Rated
Fowar

Engine will
not Deliver
Rated
Power
{Cont.)
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Leak in
intake or ex-
haust
manifold
Dirty impeller
blades
Clogged
manifold
system

Fareign
matarial
lodged in
COMPTEssor
impsller or
turbine
Excessive dirt
build-up in
COMpressor
Leak in
engine intake
or exhayst
Rotating
assembly
bearing
seizure

Qil pressure
too low

Turbocharger
impeller
hinding frozen
or fouling
housing
Piston seal in
actuator
leaking.
(Usually ac-
companied by
oil leakage at
draln line)

persists, overhaul turbo-
charger,

Tighten loose connections or
replace manifold gaskets as
necessary.

Disassemble and clean.

Clear all ducting.

Disassemble and clean.

Thoroughly clean compressor
assembly. Service air cleaner
and check for leakage,
Tighten loose connections or
replace manifold gaskets as
necessary.

Replace turbocharger.

Tighten fittings, Replace
lines or hoses. Increase ofl
pressure to desired pressure.

Check bearings. Replace
turbocharger.

Remove and replace actuator
or disassemble and replace
packing.



Enging
surges
Smokes

Loss  of,
reduction
of, or
fluctuation
of manifoid
pressure
when turbo-
charging

Loss or
reduction of
fuel
pressure
when

turbo-
charging
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Air in oil
lines

Clogged
breather
Malfunction-
ing manifold
pressure
gauge due to
faulty

gauge ar
possibla oll in
MAP reference
line or gauge.
Turbocharger
inlet duct
blocked.
Turbo-
compressor
discharge
duct ruptured
or
disconnected.
Severe rupture
on exhaust
stacks.
Turbocharger
rotor jammed.
Rupturad
manifold
gauge line or
fitting.

Alr Inlet
check valve
not fully

or blocked
partly open
Qut of fusl.

Bleed system,

Check breather for re-
strictions to air flow.
Repair or replace gauge.

NOTE: If the engine changes
in power leval or the alrspeed
changes, then actuai change
in MAP has occurred due to
one of the reasons listed
below;

Check ducting and remove
obstruction.

Connect or replace ducting,

Replace defective part.

Replace turbocharger.

Repair leak.

Inspect, repair or replace as
neaded,

Refusi.



Engine runs
ot when
turbo-
charging or
naturally
asplrated.
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Partial fuel Reduce power.
vapor lock at
high altitude
due to hot
fuel and high
power
settings.
Malfunction- Reduce power.
ing fuel
pressure
regulating
valve or fuel
pump,
Ruptured fuel Shut off fuel shut-off valve,
ling or leak- full rich mixtureg until fuel
ing ftg. or fwd of firewall is consumed
pump shaft by engine. Secure engine,
seal.
Ruptured Continue operation until next
boost landing if engine is smooth;
pressure otherwise, return engine to

reference line
to fuel
pressure
regulating
valve.

May be due to
axtreme hot
weather.

Cracked or
loose cylinder
cooling air
baffles,

Buring climb

COver-boost or
RPM to high
Fuel mixture
too lean
during very
hot weather
Mis-timed

naturally aspirated power.
Ground check fuel system.

Reduce power,

Repair or replace as required,

Reduce power or increase
Indicated Alr Speed.
Reduce MAP or RPM.

Enrichen mixture.

Check ignition timing, adjust



Pear-
formance

is reduceqd
from normal

Fuel

con-
sumption is
higher than
norma)
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ignition,
gither retardad
or pre-ignition,
Detonation
due to

low octane
fuel or Item
“f" above
Faulty
cylinder head
temperature
gauge
Dafective oil
cooling
system
Combination
of above
Coliapsed
hose or
twisted fual
line

May be due to
hot weather

Out of tune
engine
Mixture set
too rich

Leak in fual
system
Prolonged
high power at
full rich
mixture

Hot weather

as necessary.

Fuel mixture set too lean or
fuel octane too low. Check
mixture and fuel grade.

Reptace instrument,

Inspect and repair as
required.

Systematically elminiate by
ahove steps.

Replace damaged hose or
fuel line,

Turbo aireraft spead will be
reduced according to the rise
in temperature above
standard day. This is because
turbochargers, like turbines,
are heat sensitive as to per-
formance.

Repair engine 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

Nolay
turbo-
charger
rotating
assembly
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Failed turbo-
charger bear-
ings and com-
pressor seal

Damaged
bearings

Rotating unit
rubbing
housing,
distorted
housings, dirt
accumultation
on impeller,
carbon build-
up on turhine
or foreign
object damage

and temperature of the air,
This I8 due to less dense air
for the same MAP, Also it
has been found from tests
that slightly richer mixture
should be used for extremaly
warm weather to maintain a
lower head temperature. This
will insure good engine life.
Replace turbocharger,

NOTE: The turbocharger seal
wlll have to be in very poor
condition to permit oil to
pass the compressor impeller
seal. ‘

Replace unit.

Replace unit.

NOTE: allowable shaft radial
play is .017 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) sarvo mounting nuts and position servo in
order to remaove fuel screen,

NOTE: Crack nut on screen before disconnecting servo

unit from engine.

4. After inspecting screen for residue, reinstali in servo.

5. Place serva on engine and attach four nuts, Hook up
throttle and mixture controis.

6. Run engine and check for leaks and proper operation,



MM-20-34
F-28C — 280C MAINTENANGE
MANUAL SUPPLEMENT

POWERPLANT

FUEL DISTRIBUTOR VALVE

Removal. To remove the fuel distributor valve located on
top of the Lycoming engine, the following must be
removed:

a. Remove the left and right baffles that are secured by
nine fasteners on each side.

D. 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 teaks
to each cylinder before installation baffles.

POWERPLANT
OIL SYSTEM

Description. Engine oil flows to the turbocharger from the
engine through an elbow restrictor. On this same line, a
valve is located just before the oil inlet to the turbocharger.
This check valve prevents an oil bulid up in the
turbocharger after the engine shuts down. An engine 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 oil cooler is used to cool the oil for the
entire system, Cooling air is directed from the fan through
the cooler core and exhausted into the atmosphers.
Regulation of oit flow through the cooler is accomplished
by a temperature and pressure-sensitive valve located in
the engine accessory case.

The cockpit oil pressure gauge line runs from under the
instrument console back to the engine accessory case,

OIL SYSTEM DIAGRAM
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Removal of Qil Cooler, The oil cooler is mounted on the
right hand side of the engine compartment.

a.

b.
C.

Open right side cowl,

NOTE: Pay particufar attention to magneto off position.
Drain oii out of the lower inlet oll line fitting.
Disconnect the inlet and outlet line to the radiator,

paying particular attention that they are plugged to keep
residue oll from draining on the floor.

. Place container beneath the radiator when discon-

necting lines to collect any drain oil from cooler and

lines,

Remove 4 AN3 bolis holding the oil ¢ooler boot to the

inboard side of the oil cooler.

Remove 4 AN3 bolts holding the oil cooler ajr exit duct

to the outboard side of the oil cooler, This will allow the

radiator to be removed easily.

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

Inspection of Qil Cooler.
a. Inspect oil cooler for:

1. Integrity of finish.

2. Bent, broken or dirty core fins.

3. Nicked, burred, or deformed plumbing fittings.
4. Deformed screw holes,

5. Loose boot attachment to radiator inlet,

b. Inspect oil cooler air duct for;

1. Cleanliness.
2. Cracks, checking, tears, dents.
3. Integrity of mounting flanges.

¢. Inspect oil inlet and return lina for;

1. Cleanliness and freedom from obstructions,

2. Cracks, checking, swelling, and Kinks.

3. Integrity of wire shield.

4. Plumbing fitting for nicks, burrs, and deformity.

Leakage Check of Qil Cooler.

a.

Perform a hydrostatic test on the radiator, Operate test
‘set in accordance with manufacturer's instructions, or
take radiator 10 certified radiator shop and have it
pressure tested for leakage,

b. Install pressure cap on one il cooler fitting.
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OIL COOLER [Con't]

¢. Connect test set to remaining oil cooler fitting,
d. Regulate test set pressure to 150 PSI,
e. Check for leakage.
NOTE: Leakage is indicated by escaping fluld and a
drop in regulator pressure.

f. Locate and mark source of leak if any.

NOTE: Use standard procedure to repalr leaks. If
required repairs are inaccessible or extensive,
replace oil cooler with a new unit. After repairs
are completed, repeat Steps a through e.

g. Remove oil cooler from test set.

Installation of Oill Cooler. OQil cooler assembly and
components installation may be accomplished as required
without having to remove any additlonal equipment,

a. Secure radiator 10 the oil cooler boot and lower mount
with four AN3 bolts,

b. Secure oil cooler inlet and return lines.

c. Secure air inlet duct to oil cooler and lower mount with
four AN3 holts.

d. Thoroughly inspect the oil cooler assembly installation,
torque on fittings, routing of lines, and ducting.

e. Perform preflight Inspection; service engine as required.

f. Perform operational check of engine prior to flight.

9. Inspect assembly, after the engine has been run up to
operating temperature, for oil leaks.
NOTE: Oil circulates through the entire systern only

when the engine is al operating temperature.
h., Secure right side cowl.

POWERPLANT

ENGINE EXHAUST SYSTEM

Description. The exhaust system utilized on the engine
consists of an interconnected manifold with a single outlet
into the turbocharger. There is a sleeve joint on the
copilots side of the heater muff which separates the twa
manifolds. The heater muif Is located on the exhaust cross
over manifold 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,
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Remove exhaust inlet turbocharger clamp and slide the
collar down on the exhaust tube, Remove gasket,

. Remove clamp from turbocharger outlet. Remove

exhaust outlet, shims, and by-pass tube.
Disconnect four bolts from the exhaust couplings on
number one and number four cylinders,

. Disconnect two nuts on each exhaust flange on number

two and number three cylinders,

. Break loose the sleeve joint at the heater muff, This will

allow the exhaust system to be removed In two pieces,

Inspaction of Exhaust System.

d.

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

NOTE: At the 100-hour inspection it will be necessary
to remove the muffler cover to inspect for any
cracks internally which c¢ould cause carbon
monoxide entering the cabin.

Installation of Exhaust System.

a,
b.

c.

Q.
.

Assembie the muffler cuff,

Install the co-pilots side manifold split section. Install
new gaskets and hardware. Do not torque.

Insert the heater muff sieeve aver the left-side manifold.
Install new gaskets and hardware. Do not torque.

. Slide the exhaust inlet collar and new flbergasket up to

the turbocharger. Rotate collar for proper alignment.
Install turbocharger inlet clamp,

- Install turbocharger by-pass tube, metal shim(s) and

by-pass tube. Install turbocharger outlet clamp.

Inspect turbocharger and engine flange attachments for
proper alignment, Torque all attachments. Safety wire
turbocharger ¢lamps.

Install ducting from the heater muff,

Run engine and check for leaks.

TURBOCHARGER STATIC PRESSURE SYSTEM

Description. In order to attain positive pressure at the
Injector nozzle for engine starting, idle, and all operating
environments, a static system with a series of check valves
is required,

One static pressure check valve is vented to ambient
pressure on the flitered side of the air inlet container.
During starting, idling, and manifold pressures up to
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ambient, this check vaive is open, The ambient check valve
closes automatically when turbocharger compressor inlet
pressure exceeds the existing amblent pressure. At this
time the induction check valve opens, This check vaive is
in the static line which is connected to the pressurized side
of the air induction tubs. 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 cylinder 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. Ateach 100 hour inspection all static pressure lines are
to be checked for;

Internal cleanliness...disconnect and blow out lines.
Chafing of lines.

Security of attachments.

. Worn spots.

Proper operation of check valves.

Plumbing fittings for nicks, burrs, and deformity.

~rraco
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TRQUBLESHOOTING TURBOCHARGER STATIC
PRESSURE SYSTEM

TRGUBLE CAUSE REMEDY
Engine Dirt in nozzle Clean lines and fittings.
Rough Idle
Ambient Clean valve,
check valve
sticking
Dirt in air Disconnect lines and blow
flow divider out air flow divider.
Engine Faulty gauge Replace gauge.
Low
Ambient
Pressure
w/Power
Normally
Aspirated

Dirty abmient Clean or replace valve.
Check valve Clean dirty lines.

or dirty lines
Engine Faulty Replace or clean
Running Ambient Amblent check valve.
Lean Check valve
Normally
Aspirated
Engine Runs Faulty or dirty Replace or clean induction
Rough Induction check valve.
Above check valve :
Ambient
Engine Faulty Replace induction check
Quits While induction valve.
In Higher check valve
Ambient
Range

PRIMARY AIR FLOW SYSTEM

Description. Intake air is drawn in through the non-ram air
5c00p which i3 sealed to the outer shell of air-filter
cortainer. The intake alr 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 metered air is drawn into the impeller
section of the turbocharger where it is compressed, This
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compressed air is then forced into the intake manifoids
where it is delivered to the various cylinders. It is then
forced out the exhaust ports, Exhaust air passes through
the exhaust manifolds back to the turbocharger exhaust
inlet. The engine exhaust then drives the turbocharger
exhaust turbine wheel which is on a fixed shaft with the
compressor Impeller on the opposite end. it is then
pumped overboard through the exhaust outlet, Just before
the turbocharger exhaust inlet a mandrel type of exhaust
bypass is welded onto the exhaust manifold. A pre-
determined exhaust bypass orifice size and bypass tube is
an intregal part of this system. It is of failsafe design In
that if a bypass tube fails the orifice is fixed onto 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 is held in a closed position by action of
the spring and aneroid beliows. 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 limit the deck pressure to a preset value above the
normal allowable pressure, In the event that overboost
does occeur, the engine is protected against damage, but it
is the responsibility of the pitot to correct the throttle
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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 systam consists of the fuel tanks, left
and right, fuel booster pump, valves and strainer, plumbing
lines, angine 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 inlat side of
the engine driven fuel pump, This fuel pump functions
whenever the snglne 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 air flow through the throttle body of the servo-valve
regulator control, and uses this measurement to operate a
servo-valve within the control. The accurately regulated
fue! pressure established by the servo-valve is used to
gontrol the distributor valve assemblage, which then
schedules a fuel flow in proportion to airflow. Components
of the fuel system are located throughout the helicopter,

Piilar b

MAIN FUEL SYSTEM
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Thas.e items 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 installation.
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EXTERNAL FUEL BOOSTER PUMP

The fuel boost pump is factory set to 40 P.S.1. pressure. A
pressure switch monitors the system fuel pressure and
activates the panel lights. The green light will come on
when the system pressure exceeds 32 to 37 P.S.l. The red
light witl come on when the system prassure is less than
22 10 30 psi.

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 OFF
position.

a. Remove seat cushions and firewall access panels.
b. Remove inlet fuel, outlet fuel, fuel drain, and fuel vent
lines.
¢. Remove safety wire on 4 bolts. Remove hardware
securing fuel pump to engine accessory ¢case mounting
pad. Remove fiber gasket.
CAUTION: Withdraw pump straight away from the
englne. Oil lubrication case will remain in
position with oil lines intack,

INSPECTION OF ENGINE DRIVEN FUEL PUMP

Perform an inspection and operational ¢heck on the engine
driven fuel pump in accordance with manufacturer's
gverhaul instructions,

Installation

NOTE: On new pump install elbows in carract location
on the bench.

a. Slide engine pump straight into splines,

b. Install hardware four places to aliegn engine pump,
fiber gasket, ofl lubrication case, and engine case
gasket.

c. Securs purmp mounting hardware.

d. Secure bolts with lock wire.

NOTE: On the removal and overhaul of any engine
component par, turn fuel ON and check
operation 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 normai flight 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 14 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 additional 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

1/4 = 60 Lbs. or 12 Gallons
1/2 = 120 Lbs. 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. 6487894 (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 infector requires an alternate air source in the
event the air filter becomes ice covered or plugged. A
spring-loaded door between the engine compartment and
the air 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 infector.

Servicing the filter consists of removal, c¢leaning,
inspaction of the filter, plenum chamber, valve, and
components, and replacement of same.

To inspect and service the filter in the induction sysatemn,
proceed as foliows:

a. Open right-hand engine cowl.



b.

c.
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Remove four DZUS fasteners which will allow the cover
assembly to be lifted easily from the filter air box.
Remove inner cover and filter from Induction air box,
Clean interior of air box, elther 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 o the air box are tight.

. Check to see that there are no obstructions in the ajr

scoop which is located on the right side cow! door.
Frequency of inspection is determined by the
conditions under which the helicopter is operated. A
daily inspection is recommended when the halicopter is
used for agricultural dusting and spraying or is operated
in extremely dusty areas,

. Visually inspect filter element for dents, tears, or other

physical damage,

. 1t 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 befors
proceeding with an engine run up to check for security
of all parts.

Check operation of alternate air door — by applying
pressure,

Check drain tines to insure that they are open.
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Alr Bcoap

Adlarn,
larnate Q:r Alr Oytlal

Intike Flex Hose

Moumn Braccl | l’..—.,\
L)

Air Box

FILTER — INDUCTION SYSTEM
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SECTION 21 — ELECTRICAL

The electrical system utilized on the turbocharged
instatlation 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 is illustrated in chapter nine of this
manual,

NOTE: Consult the manufacture’s handbook of

maintenance instructions for servicing,

ALTERNATOR

A 12-volt, 70-amp alternator is focated on the right hand
side of the engine and is belt-driven by the engins. The
alternator returns the electrical charge to the battery.

ELECTRICAL INSTALLATION SYSTEM — 280C

1, Whelen Tall Position Light
2. Left Side Whelen Position and Strobe Light Assembly
Left Side Power Suppiy

Right Side Whelen Position and Strobe Light Assembly
Right Side Power Supply

Fuel Quantity Indicator
Temperature Thermocouple — Main  Rotor  Trans-
mission

8. Map Light

9. Starter, Prestolite
10. Alternator, 12-Volt Prestolite

11, Cylinder Head Temperature Thermocoupie

14. Prestolite Regulator
15, Qil Temperature Thermocouple
16. Magneto, Bendix D-2000
17. Fuel Pressure Switch

18. Master Relay

19. Starter Relay

20. Boost Pump, Weldon Tool
21. Cyclic Stick Grip, Pilot
22. Left 3ide Trim Motor Installation
23, Pilot’s Collective Stick Grip
24, Cyclic Stick Grip, Co-pllot
25, Terminal Strip
26. Right Side Trirm Motor Insiallation
27. Switch Lights
28. Forward Nose Light Installation
29. Aft Landing Light
30. Air Path Compass Instailation

No oA
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31. Battery, 12-Volt DC
32. Terminal Strip
33. Shunt

ol

ELECTRICAL INSTALLATION SYSTEM — 280C
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ELECTRICAL INSTALLATION SYSTEM — F-28C

1. Grimes right hand tail running light

2. Grimes left hand running light

3. Grimes anti-collision light (Whalen)
4. Fuel pick-up

5. Temperature pick-up main rotor transmission
6. Alternator, 12-volt Prestolite (70 amp.)
7. Starter, Prestolite

8. Cytinder head temperature

10. Magneto, Bendix D-2000

11, Prestolite requlator

12. Qil temperature connector

14, Fuel pressure switch

15, Terminal strip

16, Master relay

17. Starter relay, 3 amp.

18. Cyclic installation, Pilot

19. Boost pump, Weldon Tool

20. Cyclic installation, co-pilot

21, Battery, 12 v. D.C.

22. Instrument light, Grimes

23. Trim motor assembly

25. Airpath compass

27, Terminal strip

28, Right running light, Grimes

249. Landing light, GE

30. Running tight, left, Grimes

3, Forward anti-collision light, Grimes or Whelen
32. Terminal strip

33. Collective instaliation

34, Trim motor installation

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 circult breaker switch, A reostat
is also installed for intensity control,

On the Mods! 280C, the main instrument lights ars lit with
eyebrow instrument lights. The circuit breakers and
switches are it with an illuminated placard panel,

P imt, dee mav. 1o R

NAVIGATION

STROBE BEACON AND LIGHT

NAVIGATION LIGHT

ey \4 COCKPIT UTILITY LIGHT

s e
HOQVERING FLOODRLIGHT

FORWARD LANDIMNG LIGHT

NIGHT LIGHTING KIT INSTALLATION — 280C
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ANTICOLLIZION LIGHTS

an

POSITION LIGHTS z ;

INETAYMENT
LIGHTS

ot —_ N
"5( FOITION
LIGHTS

ANTICOLLISION L1aHT

LAMGING LIGHT

NIGHT LIGHTING KIT INSTALLATION — F-28C
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NIGHT LIGHTING INSTALLATION TROUBLE-
SHOOTING CHART o

PROBABLE CAUSE REQUIRED ACTION

Landing light out with landing light switch turned on and
master switch on:

Burned out lamp Replace lamp.

Circuit breaker Reset circuit breaker. Check for wires

tripped shorted to ground.

Open circuit Check all connections and continuity
of wiring.

Navigation lights all out, master switch on:

Circuit breaker Reset circult breaker.

tripped

Position light wire  Shorted to ground,

harness

Any one position light ouf;

Burned out bulb Replace bulb,

Open circuit Chack all connections and continuity
af wiring.

Strobe anti-collision lights all out, master switch on:

Circuit breaker Reset circuit breaker. Chack for wires

tripped shorted to ground.

Open clrcuit Check all connections and continuity
of wiring,

One strobe anti-collision light out:
No audible tone in  Replace power supply.
power supply

Burned out bulb Replace bulby, Check all connections
and continuity of wiring.



Amount

4
1

1

F-28C ~ 280C MAINTENANCE

MANUAL SUPPLEMENT
LAMP REPLACEMENT GUIDE CHART

Lacation

Panel Lt.

Aft Landing Lt.
(sealed)

Forward Landing Lt.

(sealed)

Tall Navigation Lt.
Left Side Position
and Strobe

Right Side Position
ang Strobe

Switch Panel
Placards

Fanel Light
Navigation Light
(red)

Navigation Light
(green)

Rear Navigation
Anti-collision

Manuf.

Grimes
GE

GE

Whelen
Whelan

Whelen
Enstrom

Grimes
Grimes

Grimes

Grimes
Whelan
Grimes

MM-21-8

Number
B-48558-1-24-Y
GE-4408

GE-4313

A480A
A429-PR

A420-PG
-180005

A-83708-1-330
A-1285-R-12

A-1285-G-12
A-1285-C-12

WRML
7079812
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item Part Name

Lo by

Instrument Inst’l,
Master Switch
Alternator Switch
Navigation Lt. Circuit
Breaker Switch
Manifold Pressure Gage
Altimeter
Airspead
Tachometer
Engine Instrument Ciuster
Fue!l Quantity Gage
Engine Oil Pressure Gage
MIR Gear Box Qil Temp.
Engine Qil Temp. Gage
Ammeter Gage
Engina Cyl. Temp, Gage
Paneal Lt. Circuit Breaker
Switch
lgnition Switch
Anti-Col, Lt. Circuit:
Breaker Switch
Beoost Pump Circuit Breaker Switch
Landing Lt. Circult Breaker Swiich
Alternator Circuit Breaker — 70 Amp.
7V Amp. — Trim Motor Circuit Breaker
1 Amp. — Instrument Circuit Breaker
7%2 Amp. — Ignition Circuit Breaker
Fusel Pressure Warning System
Indicator Light (Green)
Indicator Light (Red)
Switch Panel
Instrument Panel
Filler Plate 3.08 Dla.
Kendall Polyken Cloth Tape
Airpath Compass (Not Shown)
Compass Bulb (Not Shown)
Scott Qutisde Air Temp. Gage (Not Shown)
Instrument Lights
Instrument Bulbs (Not Shown)
Shunt, 50 Milivolt (Not Shown)
Fressure Switch
Ball Bank indicator
1/8 Knob Rheostat
E.G.T. Gauge

MM-21-11%
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OPTIONAL (Not Shown)

1 Starter Engaged Warning Light (Red)

2 Alternator Discharge Light (Rad)

3 Low Fuel Light (Amber)
W @ @ ®

MAIN PANEL — REAR VIEW F-28C
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LOWER PANEL — 2800
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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 fiight by the
collective pitch control stick, throttle, cycllc pitch control
stick and tail rotor pitch control foot pedals. (See below.)
These controls are installed for operation from the
left-hand pilot seat. A dual control kit (optional) permits
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 throttie is
used independently by turning the grip. The cyclic pitch
control stick controls torward, aft, left and right motion of
the helicopter. Longitudinal control is obtalned 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 latsral trim is electrically controlled from
a switch on the ¢yclic stick. The tail 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 tail rotor,
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COLLECTIVE CONTROLS
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CYCLIC CONTROL SYSTEM
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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° |eft.

To check 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. Adjust 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
longitudinal bulkhead for reference line.) (Basic setting
at factory.)

€. Adjust the two vertical rods (9) so as to position the
back side of the bellcranks (2 and 3) parallel to back of
the cabin.

NOTE: Belicranks 2 and 3 should not hit mounting
' bracket located on firewall.

f. Remove cyclic rigging fixtures and cyclic sticks in
forward, aft, and lateral positions and check for freedom
of travel,

NOTE: If no further adjustment is necessary, secure all
Jam nuts on control rods, and check for proper
rod end thread extension.

9. Reinstall pilot's cyclic rigging jig.

h. Instali swashplate centering tool no. 1575 (3 places).
This tool positions the lowsr swashplate perpendicutar
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 11-1 6).
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
ieft-hand lower pylon longeron.

I, Sat down stop of pilot collective control to approxi-
mately 8" from center line of starter button on end of
the collective to the floor line.
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NOTE: By the use of a protractor placed-on top of the
pilol's collective, you should obtain a reading of
approximataly 20° + .5° plich with reference to
the floor line.

m. Hook up the three pltch links between the walking
bearmns and the pitch arm attached to the retention
assemblies.

n. Move the main roter hub CCW until number one (1)
blade grip is at 97° azimuth (center grip with 1" damper
piston rod exposed).

¢. Place protractor on blads retention assembly.

NOTE: Always posltion at the same spot on al
retention assemblles and adjust plich links to
achieve the posltion +6.50° *+ .5° angle of
incidence on the retention assembly.

p. Repeat this procedure on each retention assembly.

. 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 engine baffle
for clearance,

r. Rotate cyclic control through a 360° azimuth with
collective up and down position and check for freedom
of movemnent,

5, Reinspect entire system for security.

CYCLIC AZIMUTH CHECK-VERIFICATION OF RIGGING

a. Position collective down against stop and cyclic forward
agalnst 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 ¢yclic 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°,

Position ¢yclic right against stop.

Check blade pitch at root retention plate with blade

positioned approximately 7° to right of the forward

centerline position (172° azimuth) = 14,58 * 5°,

g. Position cyclic left against stop,

h. Check blade pitch at root retention plate with blade
forward and 7° to right as before = -2.5° + .5°.

D
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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 possibility of dropping hardware down into —

the ghaft. ' ' ‘

180° 7173¢
{

DI

MAIN ROTOR
AZIMUTH POSITIONS
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CYCLIC TRIM SPRINGS RIGGING PROCEDURE

P/N 28-16283 Spring (Lateral Trim)

a, Install 28-16283 spring between 28-16291 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, Maximum left lateral txim required
with maximum right lateral c.g. (i.e,, 3700 in. -
Ibs,); hovering with left side into the wind also
requires more left lateral trim.

Inboard Hole--will allow maximum right lateral
trim foree, Flight conditions where this would
be required are as follows;

1) Forward {flight at VE.
2) Minus 3250 in,-1bs, lateral offset moment.

[f more right lateral frim is desired, move spring to
next hole inboard and check for sufficient right lateral
trim at ViyE. Operator should adjust trim for sufficient
right lateral trim at Vg with typical solo piloet, there-
by {nsuring maximum left lateral trim in hover.

CYCLIC TRIM SPRINGS RIGGING PROCEDURE

P /N 2B-16283 Spring (Longitudinal 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 is parallel with
the forward edge of the longitudinal bellerank and
hooking the apring in the bortom hole will result in
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maximum forward trim force. Moving the spring to a
higher hole will result in more aft spring force. Should
locating the spring in the top hole provide insufficient
aft spring force, the bracket may be rotated aft to the
second notch and the choice of hole location repeated.

NQTE: Maximurn aft trim force will generally be
required hovering tail into the wind and at VNE
when ballasted for maximum (orward c.g. at
gross weight, Due to sensitivity of aft trim to
wind velocity, it is recommended that the longi-
tudinal spriug be adjusted to provide adequate
aft trim at Vwg (i,e,, 117 mph) when ballasted
to maximom forward ¢ g, (i, e,, 92 inches),
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SECTION 23 — INSTRUMENTS ‘
EXHAUST GAS TEMPERATURE INDICATOR
DESCRIPTION

One of the most important factors in flying an alrcraft is to
maintain the correct fuel/air mixture. Proper mixture to the
engine will give maximum range, economical operation,
and maxirnum 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 sensitive and
fast-responding exhaust gas temperature indicator.

Cruise. Exhaust gas temperature, as shown on the
Enstrom EGT indicator, should be used as an aid for fuel
mixture teaning in ¢ruising flight at 75% power or less, i.e.
28 inches manifold pressure and 2900 RPM in the Modal
F-28C or 280C.

To obtain a best economy mixture, lean to 1650°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,

Refer to FM-8-10 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 be leaned at 29" M.P. or
below to 1600°F. on rich side of peak.
Never exceed 1650°F. E.G.T. Mixture
must be full rich for landing and takeoff
regardlass of powsr for proper engine
cooling.

CALIBRATION

Since all mixture settings are made relative to peak exhaust
temperature (point of maximum needle deflection) cal-
ibration is not necessary, However, when the EGT reading
for a given set of c¢onditions changes significantly, the
calibration of the indicator should be checked because of
the possibility of the change reflecting engine trouble.
Calibration can be accomplished with an AlCal Callbrator
avallable from ALCOR,

FUNCTIONAL CHECK
After Installation it 1s recommended that a functional check
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be made of the system using an ALCOR AlCal Mark V
Callbrator in accordance with instructions provided there-
with. If this Calibrator is not available then the
recommended procedure is as follows:

1. Heat the end of the exhaust probe with a propane torch,
or equivalent, to a tight red heat {1400° to 1500°F.) and
if the indicator pointer does not move into the operating
range, check the following:

Connections between the probe and lead wire.

- Short between two connectors.

Continuity 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.

oo

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.

202A — 1ATR METER

e

MCI-A1068

EXHAUST GAS TEMPERATURE INSTALLATION

PROBE ASSEMBLY
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SECTION 24
TAIL ROTOR DRIVE ASSEMBLY

DESCRIFTION

The tail rotor drive assembly consists of a tail rotor
assembly, tail 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 ratating output
shaft of the gear box. The rotor pitch control is
accomplished through a series of bellcranks and cables,
attached to foot pedals in the cockpit, :

REMOVAL OF THE TAIL ROTOR ASSEMBLY
[Ref. Page 24-3]

Remaove tail rotor assembly by the following procedure:

a. Disconnect pitch change links from pitch arms {Ref.
Page 24-6).
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NOTE: When removing pitch link hardware, observe
that spacers are provided on outboard side of
the piteh links. They are faclory set for proper
clearance, keap together for proper Installation.

Remove safety wire from hub retention bolt {1); remove

holt, washer (2), and teetering stop (3). (Ref. Page

24.3), '

NOTE: Index hub and shalt splines far Installation
ease.

Slowly stide 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 tail rotor assembly by performing the
following steps:

a.

Remove the blade assembly from the hub assembly by
extracting safety wire and removing the belts 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 bol{ with flat part of spindle (8).
Identify retention plate (6) for proper installation on
gach grip.

NOTE: 1. There are special chamfered washers under

the NAS bolts,

2. Index mark the blade to spindle and mark the
retention plate to the grip to ald in
reassembly.

4. Remove bleed screw [10] in grip [7].

5. Do not remove welghts 25, 26, 27, 28 from
plates [6].

. 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 match-drilled on assembly,

Remove bearing retaining lock nut (11) and lockwasher
(12) from spindle (8).

. Remove the two thrust bearings (13, 14) along with the

spacers (15 and 16). Observe that the bearings have
closed side towards hub.

Now slide retention plate (6) 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 radlal clearance. The drag is to 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 their posltion as this will aid in
reassambly and MAINTAINING THE BALANCE.

Cleaning Tall Rotor Assembly. Clean the tail rotor
assembly as follows:

a. Clean tall rotor assembly with clean, iint-free cloth
dampened with soap and water solution,

h. Wipe dry with clean, lint-free cloth,

¢. 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: Neo cracks or breaks are permissible In tall
rotor blade, hub, pitch control assembly,
Remove and replace any defective com-
ponents. :

TAIL ROTOR 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 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 bolts security.

. Inspect pitch control links for scratches, nicks, dents,

burrs, cracks, corrosion and similar surface defacts,

. Inspect 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 parmltted in tail rotor blades.

Inspect blades for scratches.

-Inspect stainless steel abrasion strip on leading edges

for cracks, dents, scratches and nicks.

Assembly of Tail Rotor Assembly, Assemble the tail rotor
assembly as follows:

aco

CAUTION: Te maintain proper balance, all parts must
be returned to their original position prior to
disassembly,

insert hub (22) into spindle (8). Be sure shims (23 & 24)
have been installed as removed. Press bearing (20 & 21)
into opposite sides of spindle (8) and insert retainer
rings {18 & 19).

. Slide pitch iink arm (8) onto spindle.

Install bearing (17} followed by spacers (15 and 16).

. Install the two bearings (13 and 14) onto spindie.

CAUTION: Be sure the bearings have closed side
towards the hub.

Install lockwasher (12) and retaining nut (11). Torgue
nut to 35-40 ft. Ibs.

. Heat blade grip (7) until quite warm and slide over

spindle assembly (8).

. Install the eight bolts and washers (4 & 5), Assembling

the pltch arm (B} to the grip (7).
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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-zhell 14 grease, Be sure 10-32

screw (10} is removed to alow purgitng of grease In grip

(8).

NOTE: Reinstall 10-32 purge screw [10].

Removal of Control Assembly. (Ref. Page 24-6.)

a.

Remove safety wire on both guide bolts (4) from pitch
link retainer (B).

. Remove snap ring (6).
. Remove pitch link retainer bolts (4) and remove retalner

assembly (5).

. Remove both bolis and washers (7) attaching bearing

yoke {8) to the control brackets (8 & 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 bolis (12).

. Separate and remove the upper and the lower brackets

(9 & 10).

NOTE: Observe washers on pivot axis of upper and
lower brackets.

Disassembly of Bearlng Housing. (Ref. Page 24-6.)

a,
b.

c.
d.

Remove the snap ring (13).

Heat the housing assembiy (B) and press out bearing
(14).

Remove pitch control bearing (16).

Remove 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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"TAIL ROTOR MECHANICAL CONTROLS



MM-24-7
F-28C — 280C MAINTENANGE
MANUAL SUPPLEMENT

TAIL ROTOR TRANSMISSION

The tail rotor transmission is to be returned to the factory
or factory designated maintenance facility for overhaul.

TAIL ROTOR GEAR BOX REMOQVAL
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.

¢. Remave the forward taper pin attaching drive coupling
to the gear box.

d, Disconnect or remove tall guard.

e. Remove safety wire and the six screws that attach the

—

gear box,

Remove gear box by straight pull aft to release it. Gheck
the run out at the outer end of the output shaft
assembly. Run out shall not exceed ,005 T.1.R.

Final Inspection of Tail Rotor Drive Assembly,

a.

b.
¢. Check each alemite fitting for security and proper

Inspect the forward and aft universal attachments for
security. ‘
Check five pillow block bolt attachments for sacurity,

amount of lubricant in bearing.

Re-instailation of Tail Rotor Drive Assembly
Re-install tail rotor. gear box,

b.
c.

Re-install tail rotor guard,

Re-instailation of tail rotor (Ref. Page 24-3).

1. Paosition rotor hub assembly (22) on the shaft splines
50 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 testering stop (3) as the
teetering stop is put in position.

3. Install retention bolt (1), washer (2) and torque to 300
in./Ibs. and complete safety with .040 wire,

4. Rotate the blades so that the blade pitch link is
opposite the pitch link retainer.

3. Gonnect pitch link to pitch ¢hange arm utilizing AN
hardware as shown on Page 24-6).

6. When assembling blade pitch arm to pitch change
link, place thin spacer over boit and install bolt with
head inboard into rod end pitch arm. Assemble large
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AN760D416 washer thru spacer on bolt followed by
piteh arm.
7. install AN9BDDA16 washer, and AN364-416 nut. (See
NOTE on Page 24-2),
8. NOTE: Do not remove the pitch link retainer stud as
it is a pre-drilled unit.
9. Lubricate tall 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 over-heat or noisy bearings that
would indicate a dry or angular displacement of the bearing
support.

TAIL ROTOR SYSTEM

TAIL ROTOR RIGGING
Procedure.

a.
b.

Clamp pedals in line (neutral position).

Insert rigging tool (T-0080, Ref. Page 24-10), neutral

position, at position shown on Page 24-9, if rigging tool

can not be inserted cables must be readjusted (35 to 40

Ibs.).

NOTE: It special tool is not available, neutral
measurement is 590 ins.

Remove rigging tool and clamps from pedals.

. ingert rigging tool as in Step b for correct “right pedal”

spacing between fork and adapter plate of taili rotor.
Depress right pedal, if spacing is incorrect adjust stop
on forward bellcrank assembly under left hand floor in
cabin.

Repeat Step d. For correct “Left Pedal” throw and
correct as in Step d I 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 proper

blade travel, for security and freedom of operation,
Safety wire turnbuckies using .032 safety wire. Recheck
complete system.

NOTE: No more than three threads to be exposed at
inboard end on turnbuckle.

. Left pedal travel +32.0° +-5° and right pedal -5.0°

x.5°
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Rigging Tool Position

Filler Plug

Measurement PO

TAIL ROTOR LUBRICATION
AND
RIGGING POINTS
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