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i ENGINE PART NO. ENGINE MODEL NO.
‘Z 895720-1/-2/-3 TPE331-5-251K
! 896160-1/-2/-3 TPE331-6-251M
896950-1-1/-2/-3 TPE331-5-251C
3101300-2 TPE331-6-252M
3101630-1 TPE331-6-252B
; 3101840-1 TPE331-5-252M
g *3102450-1 TPE331-6A-251M
3 *3102520-1 TPE331-5-252K
*3102520-2 TPE331-5-254K

*Coverage added this revision.

TO: HOLDERS OF MAINTENANCE MANUAL REPORT NO. 72-00-95 FOR TURBOPROP AIRCRAFT
ENGINE PART NUMBERS, MODEL NUMBERS, AND AIRCRAFT APPLICATIONS LISTED BELOW.

ATIRCRAFT APPLICATION

Turbo Commander 690/690A/
690B

Mitsubishi MU-2J/2K/2L/
2M

Casa 212

Mitsubishi MU-2d/2K/2L/
M

Beech B100

Mitsubishi MU-2N/2P
gitsubishi MU-2d/2K/2L/

M

Turbo Commander 690A/690B
Turbo Commander 690C

REVISION NO. 5 DATED MARCH 28, 1980

Due to the extent of the changes involved in this revision, this publication has
been reprinted in its entirety. Please remove and discard all pages of prior

B issues and all temporary revisions. Replace with Revision 5, dated March 28,

with highlights of the revision.

1980. Pages which have revised technical information are listed below, together

: HIGHLIGHTS

72-0C-95

Chapter/Section/Pages Description of Change

NOTE: Equipment identification coding system has been simplified in
this revision and new identification system is reflected

throughout the manual.

ITlustrated parts 1ist cross reference information has been
added to keys of all exploded view illustrations.

Whenever various sections of the manual must be used to disas-
semble engine, sequence of disassembly instructions have been

provided where needed.

‘ A new tab divider concept, with a table of contents following
! each tab, has been incorporated to aid the user in Tlocating

specific material.

 COMPLETE REISSUE

TR

REPORT NO. 72-00-95-HIGHLIGHTS

Page 1 of 8
Mar 28/80



[ o

@ﬂﬁwﬁﬁ\i [t
P

IR T RSP .
Phoenix !

MAINTENANCE MANUAL

Chapter/Section/Pages Description of Change

NOTE :
(Cont)

Coverage for three additional engines have been added. They
are TPE331-5-252K, TPE331-5-254K and TPE331-6A-252M. Added new
codes throughout to reflect additional engines.

The Tetter R is used throughout this manual to indicate change
in text on pages prepared by automated means. Pointing hands
in the image area are used to indicate changes on
illustrations. Illustrations new to a revised manual (or il-
lustration changes that cannot be suitably indicated by point-
ing hands) are indicated by the letter R on the Teft margin
outside the image area.

Service Bulletin List Updated to include new and revised ser-

vice bulletins.

Spare Parts Bulletin List Updated to include new and revised spare

parts bulletins.

Introduction

Pages 1 through 8 Revised instructions to aid user in use
of maintenance manual.
Pages 9 through 104 Added configuration identification
tables.
Pages 105 through 108 Updated applicable publications list.
70-00-00
Page 7 Added procedure for installation of coni-
cal seals.
Page 12 Added lockwire information.
72-00-00
Page 123 Revised minimum deadhead pressure of un-

feathering pump.

Page 162 Added inspection of oil pressure pump

rotor sets to trouble shooting procedure.

Page 187 Added trouble shooting procedure for siow

acceleration; engine will not reach maxi-
mum power; engine overspeed with
propeller on start locks.

Page 312 Clarified fuel microbicide use

requirements.

REPORT NO. 72-00-95-HIGHLIGHTS
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Chapter/Section/Pages

72-00-00 (Cont)
Pages 501 through 598.10

Pages 527 through 530

Page 535

Page 540

Pages 542 through 547

Pages 614 through 618

Pages 619, 620

Pages 623, 624

72-10-02

Page 204

72-10-09

Page 202

Pages 209 through 229

e,

AiResearch

A
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MAINTENANCE MANUAL

Description of Change

Separated operational check requirements
and adjustment requirements to improve
usability of manual.

Identified fuel manifold testers which
contain pressure regulators.

Added procedure for using conical seals
to repair fuel leakage.

Revised oil filter contamination/oil
filter analysis check.

Added tables for fuel control rates and
sequence of adjustments.

Revised and clarified specific gravit
adjustments after changes in fuel type.

Revised illustration to clarify adjust-
ment point for acceleration schedule.

Added inspection requirements for pneu-
matic tube assembly flares and sleeves.

Added inspection procedure for checking
contamination of oil system after gearbox
repairs.

Added inspection criteria for abnormal
deceleration.

Added inspection criteria for lightening
strike.

Revised to clarify criteria for turbine
section (hot section) inspection.

Added wear tolerances for propeller pitch
control sleeve assembly.

Updated special tools, fixtures and
equipment list.

Pevised nose cone assembly procedure to
provide simplicity and clarity

REPGRT NO. 72-00-95-HIGHLIGHTS
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Chapter/Section/Pages

72-10-10
Pages 202 through 207

72-10-12

Pages 203, 204

72-10-13
Page 209

Pages 212 through 217

Pages 232 through 234

Pages 235 through 240

72-10-15
Pages 201, 202

Pages 207, 208

72-10-16
Pages 201 through 215

Pages 234 through 251

Pages 251, 252

72-10-18
Pages 206 through 210

Description of Change

Separated procedures and illustrations
for different configurations of diaphragm
0il tubes and jets to provide clarity and
identification by service bulletin.

Added procedure for replacement of bull
gear bearing retainer.

Identified gearcase o0il scavenge tubes
which cannot be replaced without separa-
tion of diaphragm.

Added procedure for separating diaphragm
for inspection or maintenance.

Added repair procedure for damaged insert
or threaded boss in diaphragm.

Added inspection and repair procedure for
gearcase o0il scavenge pump.

Updated special tools, fixtures and
equipment 1ist.

Added usage of upgraded special tools
during drilling and pinning operations.

Revised and clarified removal and instal-
lation of torque sensor and associated
components.

Added procedure for use of 293138-1
torque sensor calibrator during torque
sensor calibration.

Added inspection and repair procedure for
0il transfer adapter strainers.

Revised and expanded approved repairs for
011 pressure pump.

REPORT NO. 72-00-95-HIGHLIGHTS
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Chapter/Section/Pages

72-10-20
Page 208

Page 215

Page 216

72-30-03
Page 201 through 212

72-40-01
Page 205

Page 208

Page 209

72-50-04
Pages 203, 204

72-50-06
Page 202
Pages 209, 210, 211, 218, 219

Pages 209 through 219

Page 219

Page 219

Description of Change

Added inspection criteria for oil leakage
and damaged torque sensor mounting arm
insert on input housing.

Added repair procedure for damaged insert
at mount hole for torque sensor arm.

Added repair procedure for o0il Teakage
around input housing studs.

Added new section to incorporate mainten-
ance practices for combustion transition
Tiner.

Added minimum radius for bends in thermo-
couple harness.

Revised resistance requirements for ITT
sensor assembly circuit.

Added inspection criteria for plenum
chamber shouldered bolts.

Revised inspection criteria for turbine
scavenge pump assembly.

Updated special tools, fixture and equip-
ment table.

Revised procedure for removal or instal-
Tation of main shaft nut when main shaft
has internal threads.

Incorporated revised disassembly and as-
sembly procedures to simplify build
procedures when minimum or no parts have
been replaced.

Added CAUTION to ensure main shaft nut is
cleaned of excessive lubricating compound
to prevent c¢il system contamination.

Added minimum radius for bends in ITT
sensor assembly.

REPORT NO. 72-00-95-HIGHLIGHTS
Page 5 of &
Mar 28/80



Chapter/Section/Pages
72-50-06 (Cont)
Page 224

72-50-07
Page 205

Page 206
Pages 206 through 211
Pages 211 through 214

72-50-08
Pages 210, 211, 214, 215

Pages 211, 212, 213

Page 222

Page 225

Pages 226, 227

Pages 231, 232

Page 236
72-50-10

Pages 201 through 214

73-10-09
Pages 220, 221, 222

éfifﬁiﬁW%esea?ch
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Description of Change

Revised inspection criteria for turbine
bearing support assembly.

Added CAUTION to ensure protective cover-
ings are removed from turbine wheel knife
seals prior to installation.

Revised inspection criteria for curvic
coupling gaskets.

Revised inspection criteria for turbine
wheels.

Revised inspection criteria for third
stage stator assembly.

Revised procedure for measurement of
replacement curvic coupling.

Revised and simplified procedure for as-
sembly of first stage stator and Tiner
assembly.

Revised inspection criteria for curvic
coupling gaskets.

Revised inspection criteria for segmented
shroud.

Revised inspection criteria for first
stage turbine wheel.

Revised inspection criteria for first
stage turbine stator vane section.

Revised inspection criteria for second
stage stator assembly.

Added new section to simplify procedure
for turbine bearing and bearing support
(carrier) maintenance practices when fur-
ther disassembly is not required.

Revised procedure for installation of
nozzle tip and key washer.
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Chapter/Section/Pages

73-10-09 (Cont)
Pages 222, 223, 224

73-20-01
Page 209

73-21-03
Pages 201 through 206

Page 205

73-21-03
Pages 201 through 214

73-21-04
Pages 201 through 208

73-21-05
Page 207

Pages 220 through 222

74-10-01 ;
Pages 209, 210, 211

Pages 215, 216

75-10-01
Pages 205 through 211

75-10-02
Pages 201 through 206

-
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Description of Change

Incorporated use of conical seals to
repair fuel manifold and nozzle assembly
fuel leakage.

Revised procedure for grease packing of
fuel control drive coupling.

Added new section to simplify maintenance
practices for inlet temperature and pres-
sure sensor.

Incorporated inspection procedures for
checking stroke of inlet temperature and
pressure sensor bellows.

Added new section to sﬁmpTify maintenance
practices for fuel filter.

Added new section to simplify maintenance
practices for fuel enrichment and pres-
surizing valves.

Added CAUTION to prevent damage to fuel
control unit caused by prying during
removal.

Clarified procedure for removal and in-
stallation of coupling.

Revised ignition system removal and in-
stallation on TPE331-6-252B to incor-
porate SB 74-0002.

Added repair procedure for ignition
leads.

Revised to incorporate SB 72-0195 per-
taining to TPE331-6-2528B.

Revised to incorporate SPB-TPE0Q106.
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Chapter/Section/Pages
76-10-01
Pages 201 through 240

77-10-01
Pages 201 through 204

77-10-03
Pages 201, 218

77-10-04
Pages 201 through 204

77-20-03
Pages 201 through 234

Page 212

Pages 216, 217

Pages 218 through 221

79-10-01
Page 204

Description of Change

Revised to identify optional length studs
and update illustrations.

Revised to include recessed plug
removal /installation.

Revised to include maintenance practices

for torque pressure transducer and torque
indicator.

Added Chapter/Section/Subject for torque
pressure adapter.

Revised to incorporate SB 72-0195, SB 77-
0007 and SPB-TPEQ119.

Added minimum radius for bends on thermo-
couple harness.

Added source information for obtaining
digital voltmeter used during temperature
testing.

Revised procedure for checking resistance
of thermocouple harness and ITT sensor
assembly.

Corrected oil tank illustration.

REPORT NO. 72-00-95-HIGHLIGHTS
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VOLUME I

TURBOPROP AIRCRAFT ENGINE

PART NO.

895720-1
895720-2
895720-3
896160-1
896160-3
896160-5
896950-1-1
896950-2
896950-3
3101300-2
3101630-1-
3101840-1
3102450-1
3102520-1
3102520-2

MODEL NO.

TPE331-5-251K
TPE331-5-251K
TPE331-5-251K
TPE331-6-251M
TPE331-6-251M
TPE331-6-251M
TPE331-5-251C
TPE331-5-251C
TPE331-5-251C
TPE331-6-252M
TPE331-6-252B
TPE331-5-252M
TPE331-6A-251M
TPE331-5-252K
TPE331-5-254K

REPORT NO. 72-00-9%

(FAA APPROVED)
Apr 1/74

Revised Mar 28/80
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RECORD OF REVISIONS

REV ISSUE DATE REV ISSUE DATE
NO. DATE INSERTED BY NO. DATE INSERTED BY
1 Dec 15/75
? June 1/75
3 Oct 20/76
4 June 19/78
5 Mar 28/80
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SERVICE BULLETIN LIST

Service

Bulletin Incorp. Title

606, Rev No Effect Engine - TBO - Time Between Overhaul
Intervals

613, Rev Apr 1/74 Engine - Power Section - Replace Re-
strictor Assembly

617, Rev Mar 28/80 Engine Fuel and Control - Distribu-
tion - Fuel Manifold and Nozzle
Assembly Maintenance

644 Apr 1/74 Engine Flow Divider and Drain
Valve - Drain Port Leakage

72-0009, No Effect Engine - Air- 0il Turbine Seal -
Replace Seal

72-0017 No Effect Engine - Power Section - Rework or
Replace Torque Sensor

72-0019, No Effect Engine - Service Life - Service
Limits of Critical Life Limited
Components

72-0027, Re Mar 28/80 Engine - Fuel Control Assembly - In-
spection and lubrication of Drive
Coupling and Internal Splines of Fuel
Pump Assembly and 0i1 Pump Assembly

72-0029, No Effect Engine - Gearshaft Assemblies -
Internal Plug Retention

72-0032 No Effect Engine - Torque Indicating System -
Remove and Replace Controller

72-0038, No Effect Engine - Propeller Governor Assembly -
Remove and Replace

72-0042, Oct 20/76 Engine - Engine Indicating - Installa-
tion of One Piece ITT Sensor Assembly
and New Second Stage Stator

72-0044 Apr 1/74 Engine Operational Check NTS Lock-

out and Propeller Governor Rese
System :

72-00-95-S-B LIST
Page 1
Mar 28/80
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SERVICE BULLETIN LIST (CONT)

Service

Bulletin No. Incorp. Title

72-0046 No Effect Engine - Reduction Gear Assembly -
Remove and Replace Matched Intermediate
Gearbox Housing Assembly Set

72-0049, Rev Apr 1/74 Engine - Reduction Gear Section -
Positive Retention of the Planetary
Drive Helical Gearshaft Front Bearing

72-0052, Rev Oct 20/76 Engine - Turbine Section - Installation
of Three Piece First Stage Stator
and Liner Assembly

72-0061, Rev Dec 15/74 Engine - Reduction Gear Section - In-
stallation of Modified Fuel Control
Drive

72-0064, Rev Dec 15/74 Engine - Reduction Gear Section -
Installation of High Speed Pinion
Journal Bearings

72-0072, Rev No Effect Engine - Preformed Packings (0-Rings)

72-0077,

72-0087,

72-0089,

72-0090

72-0091,

Rev

Rev

Rev

Mar 28/80

Oct 20/76

Oct 20/76

No Effect

No Effect

Conversion Table

Engine - Reduction Gear and Shaft
Section - Replacement of the 0il
Scavenge Pump Assembly and the Inlet
Tube and Screen Assemblies

Engine - Turbine Section - Replacement
of Hydraulic Turbine Bearing Support
Mount Retainer and Inspection of
Propeller Pitch Control Assembly on
Selected Engines

Engine - Turbine Section - Modification
to Provide Dampening Capability for
Turbine Bearing Mount

Engine -~ Intermediate Gearbox - Re-
place Retainer Part No. 868188-1
With Retainer Plate Part No. 896092-1

Engine - Reduction Gear and Shaft
Section - Replace Packing Within Pro-
peller Pitch Control Sleeve

72-00-95-5-B LIST
Page 2
Mar 28/80
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SERVICE BULLETIN LIST (CONT)

Incorp.

Oct 20/76

Oct 20/76

No Effect

No Effect

No Effect

Mar 28/80

Nov 28/79

No Effect

No Effect

June 19/78

Title

Engine - Reduction Gear and Shaft
Section - Inspection and/or Replacement
of 0il Transfer Tube Part No. 3101187-1
and Replacement of Lubricating Adapter
and Associated Parts

Engine - Reduction Gear and Shaft Sec-
tion - Inspection and/or Rework of
Fuel Control Drive

Engine - Shipping Plates and
Covers - Installation of Flow Restric-
tor Part No. 865706-6

Engine - Reduction Gear and Shaft
Section - Replace Compressor Air
and 0i1 Seal and Air Qil Seal Rotor

Engine - Reduction Gear and Shaft
Section - Replace Torsion Shaft Bush-
ings with Bushings of Improved Material

Engine - Reduction Gear and Shaft
Section and Fuel Controlling -
Installation - of 0i1 Lubricated
Fuel Pump Splined Drive Coupling
and Rework or Replacement of 0il
Pressure Pump Assembly

Engine - Reduction Gear and Shaft
Section - Replace 0il Transfer Adapter
Assembly and 0il Transfer Tube

Engine -~ Reduction Gear Section
Replace Torque Sensor Assembly Incor-
porating Welded Pins

Engine - Housing Assembly - Incorpor-
ation of New Matched Intermediate
Gearbox Set Housing Assembly (Common
Diaphragm)

Engine - Propeller Shaft - Replace
Mount Bolts and Add Key Washer on Pro-
peller Shaft Bearing

72-00-95-5-B LIST
Page 3
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SERVICE BULLETIN LIST (CONT)

Service
Bulletin No. Incorp. Title
72-0115, Rev 4 No Effect Engine - Propeller Pitch Control

Assembly - Replace Propeller Pitch
Control Sleeve Assembly

72-0119, Rev 2 Mar 28/80 Replace Long Torsion Shaft with
Short Torsion Shaft with Bronze
Bushing

72-0120 No Effect Engine - Conversion - Convert

Engine Model TPE331-6-251M to Engine
Model TPE331-6-252M

72-0122 No Effect Engine - Intermediate Gearbox
Housing - Replace Bearing Plate
Retainer Part No. 868190-1

72-0126, Rev 1 No Effect Replace Combustion Chamber with
Redesigned Combustion Chamber to
Reduce Carbon Formation

72-0130 No Effect Engine - Power Section - Convert Engine
to Module Concept (Deletes Power
Section)

72-0133 No Effect Engine - Power Section - Convert Engine
to Module Concept (Deletes Power
Section)

72-0154 No Effect Engine - Power Section - Convert Engine
to Module Concept (Deletes Power
Section)

72-0159 No Effect Engine - Air - Anti-Ice Tube Installa-

tion - Install Tube Assemblies With
Drilled "B" Nuts for Lockwire Provi-
sion

72-0162 No Effect Engine - Nose Cone Assembly
and Intermediate Housing Assembly -
Incorporate Module With Wide Gears
for Commonality

72-0163 No Effect Engine - Intermediate Housing and
Gear Assembly - Incorporate Module With
Wide Gears for Commonality

72-00-95-S-B LIST
Page 4
Mar 28/80
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Service
Bulletin No.

72-0162

72-0170, Rev 1

72-0173

72-0175, Rev 1

72-0181

72-0182

72-0185

72-0190

72-0194

72-0195, Rev 1

72-0196
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SERVICE BULLETIN LIST (CONT)

Incorp.

No Effect

Mar 28/80

No Effect

No Effect

No Effect

Mar 28/80

No Effect

Mar 28/80

No Effect

Mar 28/80

No Effect

Title

Engine - Nose Cone Assembly and
Intermediate Housing and Gear Assembly -
Incorporate Module With Wide Gears

for Commonality

Engine - Intermediate Housing and
Gear Assembly - Incorporate Anti-
Rotation to Helical Drive Gearshaft
Bearing OQuter Race

Engine - Combustion - Replace Certain
Turbine Section Components Coated
for Marinization

Engine ~ Power Section - Intermediate
Housing and Gear Assembly

Engine - Propeller Governor -
Distribution of Woodward Service
Bulletin No. 33565 - New Propeller
Governor Pump Idler Gear Stud

Engine - Input Housing Assembly -
Incorporate Aluminum Input Housing
Assembly

Engine - Torque Sensor Assembly -
Replace Key With Pin to Prevent
Gear Movement

Engine - Manual - Reference Maintenance
Material to Maintain Engine Model
TPE331-6A-251M

Engine - Power Group Module - Replace
or Rework Bearing Support Assembly
Part No. 865042-1 and Add Retaining
Ring Part No. 3101891-1 (Cancelled)

Engine - Anti-Ice Valve Installation -
Reposition Anti-Ice Valve and Re-
locate Compensating Resistor

Engine - 0i1 Flow Metal Tube Assembly -
Replace Propeller Shaft Seal Plug
Packing

72-00-95-S-B LIST
Page b
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Service
Bulletin No.

72-0197

72-0199

72-0201

72-0208

72-0215

73-0005

73-0006

73-0007

73-0009, Rev 2

73-0010, Rev 1

73-0012, Rev 2

73-0013

Cnmen| AiResearch t
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TPE331-5/-6

SERVICE BULLETIN LIST (CONT)

Incorp.

No Effect

Mar 28/80

No Effect

No Effect

Mar 28/80

No Effect

No Effect

No Effect

Oct 20/76

No Effect

Oct 20/76

No Effect

Title

Engine - Fuel Control Drive Gear
Train - Replacement of Tachom-
eter Spur Drive Gearshaft

Engine - Power Group Assembly - Install
Power Group Assembly Incorporating
Die-Cast First Stage Compressor
Diffuser Assembly (Crossover Duct)

Engine - Intermediate Housing 01il
Supply Tube Assembly - Replace Clamp
on Metal 0i1 Transfer Tube

Engine - Manual - Reference Main-
tenance Material to Maintain Engine
Model TPE331-5-252K

Engine - Input Housing Assembly -
Incorporate Aluminum Housing Assembly
(Applicable to Model TPE331-6A-251M,
PN 3102450-1, SN P20579 only)

Engine Fuel Control - Torque Limiting
- Replace Torqgue Limiter Assembly

Engine Fuel and Control - Body and
Relief Valve - Stake Retainer

Engine Fuel and Control - Fuel Control
Assembly - Rework Fuel Control

Engine - Fuel System - Installation of
Heated Pneumatic Lines and Ground Jumper
Assemblies

Engine - Fuel Control Assembly -
Addition of Screened Fittings

Engine - Fuel System - Installation
of Heated Pneumatic Lines and Ground
Jumper Assemblies

Engine - Fuel Nozzle and Manifoid
Assemblies - Remove and Replace

72-00-95-S-B LIST
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Bulletin

73-0017,

73-0022,

73-0023,

73-0024,

73-0026,

73-0027

73-0028, Rev 2

73-0029, Rev 1

73-0030, Rev 2

No.

Rev

Rev

Rev

Rev

Rev
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SERVICE BULLETIN LIST (CONT)

Incorp.

No Effect

June 19/78

No Effect

No Effect

No Effect

Dec 15/74

Oct 20/76

No Effect

No Effect

Title

Engine - Engine Fuel and Control -
Remove and Replace Flow Divider and
Drain Valve

Engine - Engine Fuel and Control -
Relocation of P3 Filter and Installation
of Test Fitting

Engine - Engine Fuel and Control -
Rework to Provide Heated Orifice for
Fuel Control

Engine - Engine Fuel and Control -
Rework to Provide Heated Orifice for
Fuel Control

Engine - Engine Fuel and Control -
Install Tee Fitting to Facilitate
Testing of Fuel Nozzle and Manifold
Assemblies

Engine Fuel and Control - Controlling
Distribution of Bendix Service Bulletin
GT No. 70 Which Provides Modification
to Incorporate a Spring Loaded Drive
Spline Coupling to the Fuel Control

Engine Fuel and Control - Controlling -
To Replace Fuel Control Support Assembly
and Provide Check to Ensure the Security
of the Engine Mounted Fuel Control As-
sembly

Engine Fuel and Control - Controlling
- To Provide Additional Security of
Attachment Between the Fuel Control
Assembly and the Rear Support Bracket
Assembly

Engine - Controlling - Distribution of
Bendix Service Bulletin GT No. 71 Which
Provides Modification to Incorporate a
New or Reworked Start Flow Adjustment
Valve

72-00-55-S-B LIST
Page 7
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Service
Bulletin No.

73-0032

73-0035, Rev 3

73-0036, Rev 2

73-0038

73-0039

73-0040

74-0049

73-0051, Rev 1

73-0053, Rev 1

R 73-0054, Rev 2

w
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SERVICE BULLETIN LIST (CONT)

Incorp.

No Effect

Oct 20/76

Oct 20/76

Oct 20/76

No Effect

No Effect

Oct 20/76

June 19/78

June 19/78

Mar 28/80

Title

Engine - Fuel - Distribution of Vickers
Service Bulletin 406138-28-1 Which
Provides for Rework of Fuel Pump
Relief Valve

Engine - Fuel - Installation of
Pneumatic Connection for Fuel Line
Purge System

Engine Fuel and Controlling - Controlling
- To Change Shim Installation on Fuel
Control Assembly Mounting and Increase
Torque on Mount Bolts

Engine - Fuel - Installation on
Pneumatic Connection for Fuel Line
Purge System

Engine - Fuel - Fuel Pump Replace-
ment

Engine - Fuel Controlling - Incorpo-
rate New Check VYalve Housing on Fuel
Control (Bendix Service Information
Letter No. 15)

Engine - Fuel Controlling - Distribution
of Bendix Service Information Letter

No. 14 Temperature Compensator Bendix
Model TS-R1 Modification to Incorporate
Additional Bimetallic Discs

Engine - Fuel Replace Fuel Pump As-
sembly With Pump Incorporating Mounting
Flange Integral With Pump Body

Engine - Fuel Controlling - Distribution
of Bendix Service Information Letter

No. 17R2, Inspection of Fuel Control
Maximum Condition Lever Quadrant Angle

Engine - Fuel - Replace Fuel Control
Assembly Insulator (Spacer) Part No.
693939 With Aluminum Spacer Part No.
897353-1

72-00-95-S-B LIST
Page 8
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Bulletin No.

73-0055

73-0059

73-0064

73-0065

73-0068

73-0076

73-0085

74-0001, Rev 2

74-0002

75-0002, Rev 3

76-0002
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SERVICE BULLETIN LIST (CONT)

Incorp..

June 19/78

Mar 28/80

No Effect

No Effect

No Effect

No Effect

Mar 28/80

No Effect

Mar 28/80

No Effect

No Effect

Title

Engine - Fuel Controlling - Distri-
bution of Bendix Service Bulletin
Bendix Model DP-K2, Replacement of
Fuel Inlet Filter Assembly

Engine - Fuel - Replace Fuel Pump With
Pump Incorporating Integral Mount
Flange

Engine - Fuel Controlling - Distribu-
tion of Bendix Service Bulletin GT-92,
Revision 1, Fuel Control, Bendix Model
DP-K2, Incorporation of New Fuel Inlet
Filter

Engine - Fuel Pump Assembly - Replace
or Rework Centrifugal Fuel Pump Shoul-
dered Shaft Part No. 895215-1

Engine - Fuel Pump - Replace Shaft and
Impeller Assembly Part No. 869904-11
With Part No. 869904-12 and Delete
Shaft 011 Seal Part No. 897365-1

Engine - Fuel Pressure Regulator -
Incorporate Improved Fuel Pressure
Regulator Valve Part No. 394312-X

Distribution of Bendix Service Bulletin
GT-99R1 - Removal of Inlet Screen from
Start Fuel Flow Adapter Assembly

Engine - Ignitor Plug - Replace Ignitor
Plug

Engine - Ignition Lead Installation -
Reroute Ignition Lead to Eliminate ITT
Electrical Signal Interference

Engine - Anti-Icing - Rework Anti-Icing
Solenoid Valve

Engine - Linkage - One Time Inspection
and Retorque of Screw, Nut or Bolt Se-
curing Linkage Levers to Concentric Shaft

72-00-95-5-B LIST
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SERVICE BULLETIN LIST (CONT)

Service

Bulletin No. Incorp. Title

77-0002, Rev 1 Oct 20/76 Engine - Indicating - Replace Control
Assembly Part No. 305520-1 Through -43
With Adjustable Compensating Resistor
Part No. 897069-1

77-0003 No Effect Engine - Replace Compensating Resistor
Part No. 897069-1 With Improved Com-
pensating Part No. 897069-2

77-0007 Mar 28/80 Engine - Thermocouple Harness Instal-
lation - Replace Thermocouple Harness
Clamp to Eliminate Use of Glass Cloth
Tape

79-0005, Rev 2 Oct 20/76 Engine - 0i1 System - Replace Turbine
Bearing 0il Inlet Tube and Add Support
Bracket

79-0006, Rev 1 No Effect Engine - 0il Pressure Pump Assembly -

Replacement of 0il Pressure Pump
Assembly Body

72-00-95-S-B LIST
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Spare Parts
Bulletin No.

TPEOQO1

TPEOOO6

TPE0052

TPE0O53

TPEOQS9

TPE0O62

TPE0068

TPE0OO70

TPEQOO73

[N
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SERVICE BULLETIN LIST (CONT)

Incorp.

No

No

No

No

No

No

No

No

No

Effect

Effect

Effect

Effect

Effect

Effect

Effect

Effect

Effect

Title

Engine - Torque Sensor Assembly Part
No. 3101726-1 - Replace Helical Spring
With Spring Incorporating Heavier

Tang

Engine - Helical Pinion Gearshaft
Assembly - Replace Bearing and Shaft
Matched Set Part No. 3101084-12

Engine - Nose Cone Assembly - Replace
Nameplate With Nameplate of Steel Mate-
rial on Nose Cone Assembly Part No.
3101725-X

Engine - Intermediate Housing and

Gear Assembly Part No. 3101807-X - Re-
place Nameplate With Nameplate of
Steel Material

Engine - Fuel - Replace Nut on Fuel Shut-
Off Valve Arm - Nut Interferes With
Screw on Shut-0ff Valve Cover

Engine - Torque Sensor Assembly Part
No. 3101726-X - Replace Bolts Part No.
MS21279-15 With Shorter Bolts Part No.
MS21279-14 and Add Washers Part No.
AN960C10L

Engine - Torque Sensor Gear Assem-
bly - Replace Key Part No. MS35756-1
With Pin to Reduce Circumferential
Movement of Gear

Engine - Intermediate Housing and Gear
Assembly - Incorporate Bearing and
Shaft Set With Increased Spline
Backlash for More Accurate Torque
Sensor Response

Engine - Fuel Control - Replace

Fuel Control to Change Minimum Fuel
Schedule to Allow Better Underspeed
Governor Ground Check and to Maintain
Commonality - Install Fuel Control
Part No. 893561-12

72-00-95-5-8B LIST
Page 11
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Spare Parts
Bulletin No.

TPEOOTS

TPEOO75

TPEDO76

TPEQO78

TPEQO79

TPEOOS6

TPEQOS7

TPEGO90
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RAETY
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SERVICE BULLETIN LIST (CONT)

Incorp.

No

No

No

No

No

No

No

No

No

Effect

Effect

Effect

Effect

Effect

Effect

Effect

Effect

Effect

Title

Engine - Torque Limiter Bypass Valve -
Install Filter With Larger Micron
Rating

Engine - 0i1 Filter Assembly Adapter -
Replace 0il Filter Assembly Adapter

to Maintain Commonality with -10
Engine

Engine - 011 Transfer, Torque Sensor
and Fittings - Replace 0il Transfer
Adapter Incorporating Screen With
Large Hole Size

Engine - Fuel Control - Install Fuel
Control Assembly Part No. 895414-9 that
is Compatible With Either Temperature
Sensor Part No. 893587-5 or -8

Engine - Torque Limiter Bracket - Replace
Existing Bracket With Improved Bracket
Design to Reduce Fatigue Factor

Engine - Intermediate Housing and Gear
Assembly (Diaphragm) - Eliminate Need
for Part No. AN960CIOL Washers Used
With Part No. 868187 0i1 Plugs and
Part No. 896092-1 Retainers

Engine - Feathering Valve - Replace
Packing to Eliminate Excessive Squeeze
and Cutting During Assembly

Engine - Fuel Pump Assembly - Replaced
Packing on Shouldered Shaft to
Eliminate Possibility of Cutting
Packing During Assembly

Engine - Nuts - Replace Nuts Part No.
525-613-9005 With Part No. MS21043-3
(Nuts Fasten Clamps That Support
Torque Limiter Tubing Assemblies

72-00-95-S-B LIST
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Spare Parts
Bulletin No.

TPE0O95

TPEOO97

TPEOQ98

TPEO101

TPEO106

TPEO108

TPEO111

TPEO113

TPEO116

TPEO119

==
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SERVICE BULLETIN LIST (CONT)

Incorp.

No Effect

No Effect

No Effect

Mar 28/80

No Effect

No Effect

No Effect

No Effect

Mar 28/80

Title

Engine - Compensating Resistor Mounting
Bracket - Replace Nuts and Bolts to
Maintain Commonality

Engine - Fuel Pump Assembly - Changed
Engine Fuel Pump Identification
Plate Due to New License Agreement

Engine - Power Group Assembly - Change
Grommets on Combustion Chamber Assembly
to Sheet Metal Configuration - To Be
Accomplished Manufacturer's Facility
Only

Engine - First Stage Turbine Shroud -
Install Improved First Stage Segmented
Shroud Part No. 894622-2

Engine - Anti-Ice - Replace Anti-Ice
Shield With Anti-Ice Shield Incorpo-
rating Replaceable Fitting

Engine - Qutput Gearbox Housing
Assembly - Replace Output Gearbox Hous-
ing Assembly Part No. 868939-2 With
Part No. 3101783-1

Engine - Intermediate Housing and Gear
Assembly Part No. 3101807-2/-4/-10/
-11 - Replace Existing Washers to
Increase Durability

Engine - Power Group Assembly - For
Commonality, Replace Seal Ring Part
No. 867680-1 With Part No. 3101874-1

Engine - Torque Sensor Shimming -
Add Washer Part No. 3101357-1 to In-
crease Potential of Existing Washers
Part No. 3101357-X

Engine - Clamps Securing ITT Harness

- Replace Clamps Part No. 211-536-9103
With Part No. 211-533-9002 and Eliminate
Use of Tape Part No. 722-505-9001

72-00-95-S-B LIST
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Spare Parts
Bulletin No.

TPEO120

TPEOL121

TPEO137

TPEQ147

TPEO148

TPEO150

TPEO153

TPEQ158

TPEO162

TPEO164

_— .
~meen| AiResearch

s Phoenix

MAINTENANCE MANUAL
TPE331-5/-6

SERVICE BULLETIN LIST (CONT)

Incorp.

No Effect

No Effect

No Effect

No Effect

No Effect

No Effect

No Effect

Mar 28/80

No Effect

Mar 28/80

Title

Engine - Solenoid Valve - Replace
Solenoid Valve Part No. 692545-500
With Part No. 692545-8 for Better
Reliability

Engine - Torque Sensor - Add Washer
Part No. 3101357-7 to Reduce Inter-
ference Fit of Torque Sensor Arm

Engine - Torsion Shaft - Provide Tor-
sion Shaft With Less Wear Character-
istics

Engine - Manifold Assembly - Replace
Fuel Nozzle Shroud

Engine - Intermediate Housing and
Helical Gearshaft Assembly - Install
Bearing and Shaft Set With Crowned
Flange Bearing to Decrease Roller
End Wear

Engine - Plumbing - Replace Hose
Assembly Part No. 896194-1 With Part
No. 896194-2 for Commonality

Engine - Fuel - Replace Phenolic
Insulator With Aluminum Spacer

Engine - Power Group Assembly - Install
Shouldered Shaft With Internal Threads
for Ease of Stretching Shaft

Engine - Power Group Assembly - Install
ITT Sensor Assembly With Longer Lead

Engine - Fuel - Replace Fuel Pump Shaft
Without Vent Hole - Vent Hole Not Re-
quired for 0il Mist Drive on Fuel

Pump Assembly Part No. 895413-1

72-00-95-5-B LIST
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INTRODUCTION
General
A.  This publication provides maintenance instructions for support of en-

gines manufactured by The Garrett Corporation, AiResearch Manufacturing

Company of Arizona, P.0. Box 29003, Phoenix, AZ 85038. Specific engines
covered in this publication are listed on the title page.

This publication is prepared generally in accordance with Air Transport

Association Specification No. 100. Definitions of words and terms used

in this publication are as stipulated therein.

The Introduction section consists of the following subsections located
under their respective index tabs:

(1) How To Use Instructions
(2) Effectivity Code List (Table 1)
(3) Configuration Identification List (Tables 2 through 6)

(4) Applicable Publication List (Table 7)

72-00-95-INTRO
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How to Use This Maintenance Manual

A.

General

In accordance with Air Transport Association Specification No. 100, the
manual is divided into chapters, sections, and subjects by a numbering
system which consists of a three-element number separated by dashes:

First and second digits - System/Chapter (Assigned by specification)
Third and fourth digits - Sub-System/Section (Assigned by specification)
Fifth and sixth digits - Unit/Subject (Assigned by manufacturer)

The following example illustrates and describes use of each element of
the number:

Typical Chapter - Section - Subject Number - 73-10-05

-73- This number designates a major system. Chapter 73 is "Engine Fuel
and Control."

-10- This number designates a section or sub-system breakdown of
material in Chapter 73. In this example: "Distribution."”

-60- This number designates a specific component or unit of a section.
In this case, -06 represents "Fuel Shutoff Valve and Plumbing."

The complexity and volume of material contained in the maintenance man-
ual dictates the need for breaking the subjects within manual chapters
down into reasonable small topics for ready reference and ease of
revision.

To accomplish this, page number blocks are used to separate subjects
into topics. It is necessary to use standard page block system so that
topics may be broken out for special distribution. Page number blocks
used are as follows:

Description and Operation 1 through 100
Trouble Shooting 101 through 200
Maintenance Practices 201 through 300
Servicing 301 through 400

72-00-95-TKTRO
Page 3
Mar 28/80



v

ey AiResearch

- Phoenix
MAINTENANCE MANUAL

TPE331-5/-6
Removal/Installation 401 through 500
Adjustment/Test 501 through 600
Inspection/Check 601 through 700
Cleaning/Painting 701 through 800
Approved Repairs 801 through 900

In the case of relatively simple components, coverage for description
and operation and other topics may not be required. In such cases the
unused page number blocks are omitted.

When topics are brief they are combined into one topic entitled, for ex-
ample, Fuel System Installation - Maintenance Practices. Topics covered
in this manner are page numbered within the 201 through 300 page number
blocks. Maintenance Practices consists of a combination of the follow-
ing topics: Servicing, Removal/Installation, Adjustment/Test,
Inspection/Check, Cleaning/Painting, and Approved Repairs.

Maintenance procedures for components and systems are located in various
chapters and sections within the manual as outlined in the following
Tist.

(See Air Transportation Association Specification No. 100 for a complete
1isting of all Chapter/Section numbers.)

Chapter 70 - Standard Practices - Engine
Chapter 71 - Power Plant

71-30-XX Fireshields
Chapter 72 - Engine

72-00-XX General

72-10-XX Reduction Gear and Shaft Section
72-30-XX Compressor Section

72-40-XX Combustion Section

72-50-XX Turbine Section

Chapter 73 - Engine Fuel and Control

73-10-XX General
73-10-XX Distribution
73-20-XX Controlling

Chapter 74 - Ignition

74-00-XX General
74-10-XX Electrical Power Supply
74-30-XX Switching

72-00-95-INTRO
Page 4
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Chapter 75 - Air

75-00-XX General
75-10~-XX Engine Anti-Icing

Chapter 76 - Engine Controls

76-00-XX General
76-10-XX Power Control

Chapter 77 - Engine Indicating

77-00-XX General
77-10-XX Power
77-20-%XX Temperature

Chapter 78 - Exhaust {(Not Used)
Chapter 79 - 0il

79-00~-XX General
79-10~-XX Storage
79-20-XX Distribution
79-30~XX Indicating

Index tab sheets are used to subdivide this publication for ease in
locating specific information. Yellow tab sheets are used to index the
introduction and each separate chapter. White tab sheets are used to
subdivide Chapter 72. A table of contents follows each yellow and white
tab to list significant material and material location within the tabbed
section.

Engine Identification System

Each engine is provided with a nameplate for identification of the
engine. Information supplied on the engine nameplate includes model
number, part number, and serial number. The model number defines sig-
nificant features and specification ratings. The part number defines a
group of specific configurations. All engines with the same part number
are interchangeable. The part number is supplemented by a series num-
ber, and if applicable, change numbers to define a specific
configuration. A series number is assigned at engine manufacture or
overhaul to identify product improvement changes incorporated beyond the
initially manufactured configuration. Individual changes incorporated
which are not within the series grouping are identified separately by
change numbers. (Refer to tables 2 through 6, as applicable, for
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configuration identification data.) Changes represented by series and
change numbers are product improvements and do not affect interchangeab-
ility of the engine. Refer to the engine log book for changes incor-
porated since engine production which are not separately identified on
the nameplate.

Each assembly of the engine which is a complete unit has a separate
nameplate carrying part number, serial number, and product improvement
change information. Any assembly is interchangeable with assemblies
having the same part number.

C. Effectivity Code System and Configuration Notation System

Some of the instructions and information contained in this publication
are applicable only to specific engine model numbers, engine
series/serial numbers, or pre or post service bulletin configurations of
engines. When this occurs, the applicability of the material is noted
at the beginning of the paragraph, procedural step, table title, or
figure title. When the applicability of material is to certain engine
model numbers only, applicability is specified by effectivity codes re-
presenting engine model numbers. An effectivity code is assigned for
each engine model number in Table 1, Effectivity Code List. When
material is applicable only to specific engine series/serial numbers, or
only to configurations which are pre or post service bulletin com-
pliance, effectivity is specified by direct reference to engine
series/serial numbers or service bulletin number. Tables 2 through 6
identify engine; power section or module series/serial number configura-
tions and, when applicable, 1ist associated service bulletin numbers.

Effectivity codes listed which are separated by a comma (AA, AC) mean
any intervening codes do not apply. For example, a paragraph beginning
with "(Codes AA, AC)" is applicable for Codes AA and AC and is not ap-
plicable to Code AB. Effectivity codes listed which are separated by a
dash (AA-CA) mean all intervening codes do apply. For example, a para-
graph beginning with "(Codes AA-CA)" is applicable for Codes AA, BA, and
CA.

Applicable Publications

Other publications applicable to equipment specified in this publication are
listed in Table 7 by report number, along with nomenclature and part number
of the equipment covered. Separate publications for components of the en-
gine, when available, are referenced in the text where applicable and listed
in Table 7.

72-00-95-INTRO
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Abbreviations

Abbreviations used within this publication are as follows.

Abbreviation Term Abbreviation Term

ACFT Aircraft MAX Maximum
APPROX Approximate MIN Minimum
ASSY Assembly NO. Number

CHK Check OVHL Overhaul
ENG CH Engine Change PN Part Number
FCTN Functional PRESS. Pressure
GRC Gearcase PROP Propeller
HR Hour REPL Replace

HSG Housing RMV Remove

TAW In Accordance With  SB Service Bulletin
LAB Laboratory SW Switch
MAINT Maintenance TEMP Temperature

72-00-95-INTRO
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Table 1. Effectivity Code List

Engine Model No.

Engine Part No.

Code Symbol

TPE331-5-251C
TPE331-5-251C
TPE331-5-251C
TPE331-5-251K
TPE331-5-251K
TPE331-5-251K
TPE331-5-252K
TPE331-5-252M
TPE331-5-254K
TPE331-6-251M
TPE331-6-251M
TPE331-6-251M
TPE331-6-2528B

TPE331-6-252M

R TPE331-6A-251M

896950-1-1
896950-2
896950-3
895720-1
895720-2
895720-3
3102520-1
3101840-1
3102520-2
896160-1
896160-3
896160-5
3101630-1
3101300-2

3102450-1

CA
CB
cC
AA
AB
AC
FA
KA
LA
BA
BB
BC
HA
GA
EA

NOTE: A description for the use of these Code Symbols may be found
in paragraph 2.C., located under index tab labeled "HOW TO USE"

instructions.

72-00-95-INTRO
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Table 2. Engine Configuration Identification List
(Model No. TPE331-5-251C, Part No. 896950-1-1/-2/-3)
Engine Change No. Description and Engine
Series No. Included Service Bulletin No. Serial No.
1 - Original Configuration 22001 through 22003
2 Same as Series 1, 22004 and 22005
Plus Changes:
4 Propeller Governor with
with base seal
(SB72-0038)
5 ITT harness and shroud
(Power Section 895722-2
to 895722-5)(SB72-0042)
3 Same as Series 2 22006 through 22009
Plus Changes:
7 Heated fuel control
orifice (SB73-0023)
3 Improved nozzle and
manifold assembly
(SB73-0013)
1 Rear 0il line support
bracket (SB79-0005)
8 Incorporate heated air
1ines (SB73-0009)
4 Same as Series 3 22010 and 22011
PTus Changes:
2 Improved flow divider
(SB73-0017)

72-00-95-1INTRO
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Plus Changes:
14

Improved anti-ice
solenoid valve
(SB75-0002)

Table 2. Engine Configuration Identification List
(Model No. TPE331-5-251C, Part No. 896950-1-1/-2/-3) (Cont)
Engine Change No. Description and Engine
Series No. Included Service Bulletin No. Serial No.
5 Same as Series 4 22012 through 22029
Plus Changes:
9 Grounding jumpers for
heated air lines
(SB73-0009)
10 Anti-ice valve instal-
lation kit (No service
bulletin)
6 Same as Series 5 22030 through 22103
Plus Changes:
11 Fuel shut-off valve
installation kit (No
service bulletin)
12 Fuel control one piece
support bracket
(SB73-0028)
13 Positive bracketing to
reduce fuel control
vibration (SB73-0029)
7 Same as Series 6 22104 through 22169

72-00-95-INTRO
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Table 2. Engine Configuration Identification List
(Model No. TPE331-5-251C, Part No. 896950-1-1/-2/-3) (Cont)

Engine
Series No.

Change No.
IncTuded

Description and Engine
Service Bulletin No. Serial No.

Same as Series 7
Plus Changes:

15

22170 through 22260

Torque sensor transmit-
ter installation kit to
prevent cracking of lug
on adapter (No service
bulletin)

Same as Series 8
Plus Changes:

16

18

19

20

21

22261 through 22304

0il lubricated fuel pump
drive spline and deletion
of fuel control assembly
by separate callout of
fuel pump assembly, fuel
control and associated
hardware (Power section
895722-5 to 895722-11)
(SB72-0104 and SB73-0054)

Deleted power section and
added nose cone, power
group, intermediate gear-
box (diaphragm) and torque
sensor modules (SB72-0132)

Incorporate short torsion
shaft with lubricated
bronze bushing (SB72-0119)

Incorporate high speed
pinion roller bearing (No
service bulletin)

Incorporate intermediate
housing and gear assembly
module with wide gears
(SB72-0163)

72-00-95-INTRO
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Table 2. Engine Configuration Identification List
(Model No. TPE331-5-251C, Part No. 896950-1-1/-2/-3) (Cont)
Engine Change No. Description and Engine
Series No. Included Service Bulletin No. Serial No.
10 Same as Series 9 22305 through 22324
Plus Change:
27 Replaced spring and
washer with one piece
assembly (SB72-0119)
11 Same as Series 10 22325 through 22330
Plus Change:
26 Incorporate sintered
metal drive insert
(SB72-0197)
12 Same as Series 11 22331 through 22336
PTus Change:
25 Die cast crossover
duct (SB72-0199)
13 Same as Series 12 22337 and subsequent
Plus Change:
24 Incorporate Vickers pump
with integral base pump
eliminating need for 1in-
sulator and improve eccen-
tricity (SB73-0059)
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TabTe 2A. Engine Configuration Identification List
(Model No. TPE331-5-251K, Part No. 895720-1/-2/-3)
Engine Change No. Description and Engine
Series No.  Included Service Bulletin No. Serial No.
2 Original 06001 through 06006
Configuration
3 Same as Series 2 06007 through 06010
Plus Changes:
2 Improved anti-ice capabi-
lity (No service bulletin)
3 Improved power manage-
ment (No service bulletin)
4 Propeller pitch cam change
(No service bulletin)
5 Three speed switch (No
service bulletin)
6 Replace Controller (No
service bulletin)
7 Fireproof oil tank
Tine (No service bul-
letin)
8 Incorporate NTS Tockout and
propeller governor reset
(No service bulletin)
4 Same as Series 3 06011 through 06016
Plus Change:
9 Provide oil tank com-
monality (No service
bulletin)
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Table 2A. Engine Configuration Identification List
(Model No. TPE331-5-251K, Part No. 895720-1/-2/-3) (Cont)
Engine Change No. Description and Engine
Series No. Included Service Bulletin No. Serial No.
5 Same as Series 4 06017 through 06028
Plus Changes:
10 Nameplate Change (No
service bulletin)
11 Improved propeller
pitch control (No ser-
vice bulletin)
6 Same as Series 5 06029 through 06033
Plus Changes:
12 Filter relocation
(SB73-0022)
14 Added plugs to oil sys-
tem (No service bul-
letin)
7 Same as Series 6 06034 through 06043
Plus Change:
13 Higher pressure limit
calibration (No service
bulletin)
8 Same as Series 7 06044, 06046 through
Plus Change: 06049 and 06052
15 Viscous damped by-pass
valve (SB73-0005)
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Table 2A. Engine Configuration Identification List
(Model No. TPE331-5-251K, Part No. 895720-1/-2/-3) (Cont)
Engine Change No. Description and Engine
Series No. Inc1uded Service Bulletin No. Serial No.
9 Same as Series 8 06045, 06050, 06051,
Plus Change: 06053 through 06112
16 Positive retention of
retainer (SB73-0006)
10 Same as Series 9 06115 through 06140
Plus Changes:
17 Delete speed input below
95 percent power
(SB72-0032)
21 Propeller governor with
new seal base
(SB72-0038)
11 Same as Series 10 06141 through 06150
Plus Change:
23 Heated fuel lines
(SB73-0009)
12 Same as Series 9 06114 ONLY
Plus Change:
23 Heated fuel line
(SB73-0009)
13 Same as Series 11 06151 through 06173
Plus Change:
22 Interstage turbine
temperature (single
piece)(Power Section
895722-1 to 895722-4)
(SB72-0042)

72-00-95-INTRO
Page 17
Mar 28/80



v e v R w e ) el i) e i i ol Pl v oA A2 e i) =i vl = X3 e =

e v

s e )

AiResearch
Phoenix

Y
e/

MAINTENANCE MANUAL
TPE331-5/-6

Table 2A. Engine Configuration Identification List
(Model No. TPE331-5-251K, Part No. 895720-1/-2/-3) (Cont)
Engine Change No. Description and Engine
Series No. Included Service Bulletin No. Serial No.
14 Same as Series 13 06174 through 06176
Plus Change:
18 Rear o0il line support
bracket (SB79-0005)
15 Same as Series 14 06177 through 06210
Plus Change: and 06212 through
20 Improved nozzle and 06214
manifold assembly
(SB73-0013)
16 Same as Series 9 06113 ONLY
PTus Changes:
17 Deleted speed input
below 95 percent
power (SB72-0032)
20 Improved nozzle and
manifold assembly
(SB73-0013)
22 Interstage turbine
temperature (Power
Section 895722-1 to
895722-4)(SB72-0042)
23 Heated fuel lines
(SB73-0009)
17 Same as Series 15 06211 and 06215
Plus Change: through 06255
25 Heated fuel control
orifice (SB73-0023)
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Table 2A. Engine Configuration Identification List
(Model No. TPE331-5-251K, Part No. 895720-1/-2/-3) (Cont)
Engine Change No. Description and Engine
Series No. Included Service Bulletin No. Serial No.
18 Same as Series 17 06256 through 06289
Plus Change:
19 Improved flow divider
(SB73-0017)
19 Same as Series 18 06290 through 06340
Plus Change: and 06342 through
06343
26 Grounding jumpers for
heated lines
(SB73-0009)
20 Same as Series 19 06341 and 06344
Plus Changes: through 06535
27 Fuel control one piece
support bracket
(SB73-0028)
28 Positive bracketing to
reduce fuel control
vibration (SB73-0029)
21 Same as Series 20 06536 through 06789

Plus Change:
29

Improved anti-ice
solenoid valve
(SB75-0006)
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Table 2A. Engine Configuration Identification List
(Model No. TPE331-5-251K, Part No. 895720-1/-2/-3) (Cont)

Engine
Series No.

Change No.
Included

Description and Engine
Service Bulletin No. Serial No.

22

Same as Series 21
Plus Changes:

32

34

39

40

41

06790 through 06923
and 06928

011 lubricated fuel pump
drive spline and deletion
of fuel control assembly
by separate callout of
fuel pump, fuel control
and associated hardware
(Power Section 895722-4
to 895722-10) (SB73-0054
and SB72-0104)

Deleted power section and
added nose cone, power
group, intermediate gear-
box (diaphragm) and torque
sensor modules (SB72-0130)

Incorporate short torsion

shaft with lubricated

bronze bushing (SB72-0119)

Incorporate high speed
pinion roller bearing
(No service bulletin)

Incorporate 840 gear
train and compatible
high speed pinion roller
bearing (SB72-0163)

23

Same as Series 27
Plug Changes:

53

55

06924 through 06927
and 06929 through
06931

Relocated compensating

resistor (SB77-0004)

Replaced spring and
washer with one piece
assembly (SB72-0119)
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Table 2A. Engine Configuration Identification List
(Model No. TPE331-5-251K, Part No. 895720-1/-2/-3) (Cont)
Engine Change No. Description and Engine
Series No. Inc1uded Service Bulletin No. Serial No.
24 Same as Series 23 06928 and 06932
Plus Change: through 06978
49 Die cast crossover
duct (SB72-0199)
25 Same as Series 24 06979 through 06999
Plus Change: then 40000 through
40009
50 Incorporated sintered
metal drive inser
(SB72-0197)
26 Same as Series 25 40010 and subsequent
Plus Change:
46 Incorporated Vickers
pump with integral
base pump eliminated
need for insulator and
improve eccentricity
(SB73-0059)
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Table Z2B. Engine Configuration Identification List
(Model No. TPE331-5-252K, Part No. 3102520-1)
Engine Change No. Description and Engine
Series No. Included Service Bulletin No. Serial No.
1 Original Configura- Converted 06001
tion same as 895720 through 06010
Series 3 except with
Woodware fuel con-
trol and associated
hardware replacing
Bendix fuel control
system.
2 Same as Series 1 Converted 06011
lus Change: through 06016
9 Provides oil tank
commonality (No
service bulletin)
3 Same as Series 2 Converted 06017
Plus Change: through 06028
11 Improved propeller
pitch control {No
service bulletin)
4 Same as Series 3 Converted 06029
Plus Changes: through 06033
12 Filter relocation
(SB73-0022)
14 Added plugs to oil
system (No service
bulletin)
5 Same as Series 4 Converted 06034
Plus Change: through 06043
13 Higher pressure
Timit calibration
(No service bulletin)
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Table 2B. Engine Configuration Identification List
(Model No. TPE331-5-252K, Part No. 3102520-1) (Cont)
Engine Change No. Description and Engine
Series No.  Included Service Bulletin No. Serial No.

6 Same as Series 5 Converted 06044
Plus Change: through 06112 and
06114
15 Viscous damped by-pass
valve (SB73-0005)
7 Same as Series 6 Converted 06115
Plus Change: through 06150
17 Delete speed input be-
low 95 percent power
(SB72-0032)
8 Same as Series 7 Converted 06151
Plus Change: through 06173
22 Interstage turbine tem-
perature (single piece)
(Power Section 895722-1
to 895722-4) (SB72-0042)
9 Same as Series 8 Converted 06174
Plus Change: through 06176
18 Rear o0il line support
bracket (SB79-0005)
10 Same as Series 9 Converted 06177
Plus Change: through 06255
20 Improved nozzle and mani-
fold assembly (SB73-0013)
11 Same as Series 6 Converted 06113
Plus Change: ONLY
17 Delete speed input be-
Tow 95 percent power
(SB72-0032)
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Table 2B. Engine Configuration Identification List
(Model No. TPE331-5-252K, Part No. 3102520-1) (Cont)
Engine Change No. Description and Engine
Series No. Included Service Bulletin No. Serial No.
11 (Cont) 20 Improved nozzle and mani-
fold assembly (SB73-0013)
22 Interstage turbine tem-
perature (single piece)
(Power Section 895722-1
to 895722-4)(SB72-0042)
12 Same as Series 10 Converted 06256
Plus Change: through 06535
19 Improved flow divider
(SB73-0017)
13 Same as Series 12 Converted06536
Plus Change: through 06789
29 Improved anti-ice sole-
noid valve (SB75-00006)
14 Same as Series 13 Converted 06790
Plus Changes: through 06923
34 Deleted power section and
added nose cone, power
group, intermediate gear-
box (diaphragm) and torque
sensor modules (SB72-0130)
39 Incorporate short torsion
shaft with lubricated
bronze bushing (SB72-0119)
40 Incorporate high speed
pinion roller bearing
(No service bulletin)
41 Incorporate 840 gear
train and compatible
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Engine Configuration Identification List

(Model No. TPE331-5-252K, Part No. 3102520-1) (Cont)

Engine Change No. Description and Engine
Series No. Included Service Bulletin No. Serial No.
14 (Cont) 41 (Cont) high speed pinion roller
bearing configuration
(SB72-0163)
15 Same as Series 14 Converted 06924
Ptus Changes: through 06927 and
06929 through
53 Relocated compensating 06931
resistor (SB77-0004)
55 Replaced spring and
washer with one piece
assembly (SR72-0119)
16 Same as Series 15 Converted 06929
PTus Change: and 06932
through 06978
49 Die cast crossover
duct (SB72-0199)
17 Same as Series 16 Converted 06979
Plus Change: through 06999
then 40000
50 Incorporate sintered through 40096
metal drive insert
(SB72-0197)
18 Same as Series 17 40097 and
PTus Change: subsequent
61 Install in-Tine check

valve (SB73-0076)
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Table 2C. Engine Configuration Identification List
(Model No. TPE331-5-252M, Part No. 3101840-1)

Engine
Series No.

Change No. Description and Engine
Included Service Bulletin No. Serial No.

- Original Configuration 33001 through 33032
- A counterclockwise
turning 1591 RPM (Prop
Shaft) engine using
Woodward fuel control
system

Same as Series 1 33033 through 33062
PTus Changes:

1 0i1 lubricated fuel pump
drive spline (SB73-0051
and SB72-0104)

2 Deleted power section
and added nose cone,
power group, intermediate
gearbox (diaphragm) and
torque sensor modules
(SB72-0130)

3 Incorporate roller bear-
ring (No service bul-
Tetin)

4 Incorporate short tor-
sion shaft with Tubri-
cated bronze bushing
(SB72-0119)

5 Incorporate wide gears
(SB72-0163)

6 Replace spring and
washer with one piece
assembly (SB72-0119)
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Table 2C. Engine Configuration Identification List
(Model No. TPE321-5-252M, Part No. 3101840-1) (Cont)

Engine
Series No.

Change No.
Included

Description and Engine
Service Bulletin No. Serial No.

Same as Series 1
Plus Changes:

2

12

Not manufactured-for
converting SN 30001
through 30006 and

Deleted power section 30008 only

and added nose cone,

power group, intermediate

gearbox (diaphragm) and

torque sensor modules

(SB72-0130)

Incorporate roller bear-
ing (No service bul-
letin)

Incorporate short tor-
sion shaft with lubri-
cated bronze bushing
(SB72-0119)

Incorporate wide gears
(SB72-0163)

Replace spring and washer
with one piece assembly
(SB72-0119)

Permits use of pre-module
torque sensor (No ser-
vice bulletin)

Same as Series 2
PTus Change:

11

33063 through 33080

Incorporate sintered
metal drive insert
(SB72-0197)
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R Table 2C. Engine Configuration Identification List
R (Model No. TPE331-5-252M, Part No. 3101840-1) (Cont)
R Engine Change No. Description and Engine
R Series No. Included Service Bulletin No. Serial No.
R 5 Same as Series 4 33081 and
R Plus Change: subsequent
R 10 Die cast crossover
R duct (SB72-0199)
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R Table 2D. Engine Configquration Identification List

R (Model No. TPE331-5-254K, Part No. 3102520-2)

R Engine Change No. Description and Engine

R Series No. Included Service Bulletin No. Serial No.

R 1 - Original Configuration 40143 then 40149
R through 40158
R 2 Same as Series 1 40159 and

R PTus Change: subsequent

R 62 Revise check valve to

R prevent possible back-

R wards installation
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Table 2E. Engine Configuration Identification List
(Model No. TPE331-6-251M, Part No. 896160-1/-3/-5)
Engine Change No. Description and Engine
Series No. Inc1uded Service Bulletin No. Serial No.
1 - Original Configuration 20001 through 20003
2 Same as Series 1 20004 through 20031

PTus Changes:
1

($3}

10

Delete speed switch mount-
ing plate (No service
bulletin)

Prevent plumbing interfer-
ence (No service bulletin)

Prevent flow divider in-
terference (No service
bulletin)

Reroute plumbing, improve
reliability (No service
bulletin)

Improve accessibility for
start fuel schedule
adjustment (No service
bulletin)

Reroute plumbing to sat-
isfy customer mock-up
(No service bulletin)

Reroute plumbing to sat-
isfy customer mock-up
(No service bulletin)

Improved temperature
compensator (No service
bulletin)

Fuel flow divider and
manifold installation
kit (No service bul-
Tetin)
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Table 2E. Engine Configuration Identification List
(Model No. TPE331-6-251M, Part No. 896160-1/-3/-5) (Cont)

Engine
Series No.

Change No.
Included

Description and Engine
Service Bulletin No. Serial No.

2
(Cont)

11

12

13

o
I

15

16

20

Anti-ice installation
kit (No service bul-
letin)

0il tank installation kit
(No service bulletin)

Filter and adapter in-
stallation kit (No ser-
vice bulletin)

0i1 tank clearance (No
service bulletin)

Ignition kit, provide
clearance between igni-
tion unit (No service
bulletin)

Plug interference (changed
01l vent valve fitting
installation kit) (No
service bulletin)

ETiminate undesirable
transients (No service
bulletin)

Same as Serijes 2
PTus Changes:

4

17

18

20032 through
20063 and
20065 and
Reduce length to improve 20069
reliability on manifold
(No service bulletin)

RPM condition lever
(Delete) (No service
bulletin)

Reroute plumbing to elim-
inate interference (SB-646)
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28

Interstage turbine tem-
perature (Power Section

896162-1 to 896162-2)
(SB72-0042)

Table 2E. Engine Configuration Identification List
(Model No. TPE331-6-251M, Part No. 896160-1/-3/-5) (Cont)
Engine Change No. Description and Engine
Series No. Included Service Bulletin No. Serial No.
3 (Cont) 19 Reroute fuel heater
Tine (SB-646)
4 Same as Series 3 20064, 20066,
PTus Change: 20068, 20070
and 20071
21 Higher pressure limit
calibration (torque
lTimiter) (No service
bulletin)
5 Same as Series 4 20067 and 20072
Plus Change: through 20110
22 Viscous damped by-pass
valve (torque limiter)
(SB73-0005)
6 Same as Series 5 20111 through 20115
Plus Change: and 20117 through
20121
24 Delete rate governor
control below 95 per-
cent power (SB72-0032)
7 Same as Series 6 20116 and 20122
PTus Change: through 20143
27 Prop governor new base
seal (SB72-0038)
8 Same as Series 7 20145 through 20165
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Table 2E. Engine Configuration Identification List
(Model No. TPE331-6-251M, Part No. 896160-1/-3/-5) (Cont)
Engine Change No. Description and Engine
Series No. Included Service Bulletin No. Serial No.
9 Same as Series 8 20166 through 20174
Plus Changes:
29 Incorporate heated
pneumatic tubes
(SB73-0012)
23 Rear 01l Tine support
bracket (SB79-0005)
10 Same as Series 9 20144 and 20175
Plus Change: through 20222 and
20224 through 20228
26 Improved nozzle and
manifold assembly
(SB73-0013)
11 Same as Series 10 20223 and 20229
Plus Change: through 20273
31 Heated fuel control
orifice (SB73-0024)
12 Same as Series 11 20274 through 20284
Plus Change:
25 Improved flow divider
(SB73-0017)
13 Same as Series 12 20285 through 20359
Plus Change:
32 Reroute plumbing (No
service bulletin)
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Table 2E. Engine Configuration Identification List
(Model No. TPE331-6-251M, Part No. 896160-1/-3/-5) (Cont)
Engine Change No. Description and Engine
Series No.  Included Service Bulletin No. Serial No.
14 Same as Series 13 20260 through 20416
Plus Changes:
34 Grounding jumpers for
heated lines (SB73-0012)
33 Change pressure trans-
ducer (No service bul-
letin)
15 Same as Series 14 20418 through 20472
Plus Changes:
37 Positive bracketing to
reduce fuel control
vibration (Keensert)
(SB73-0029)
36 Fuel control one piece
support bracket (Power
Section 896162-2 to
896162-3) (SB73-0028)
16 (Applicable to 20473 through 20551,
896160-2 produc- 20553 through 20555,
tion engine only) 20557 through 20559
Same as Series 15
Plus Change:
35 Improved upper shield
assembly
(No service bulletin)
17 (Applicable to 20561 and 20562

896160-1 produc-
tion engine only)

Same as Series 16
Plus Changes:

only
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Engine Configuration Identification List
(Model No. TPE331-6-251M, Part No. 896160-1/-3/-5) (Cont)

Engine
Series No.

Change No.
Included

Description and
Service Bulletin Na.

Engine
Serial No.

17 (Cont)

38

Improved anti-ice sole-
noid valve (SB75-0002)

Improved ignition unit
to provide suitable
energy Tevel (No
service bulletin)

16

Same as Series 15
Plus Changes:

35

38

39

20552 and 20556
through 20560 and
20563 through 20575

Improved upper shield

assembly

(No service bulletin)

Improved anti-ice valve
solenoid (SB75-0002)

Improved ignition unit
to provide suitable
engery level (No
service bulletin)

17

Same as Series 16
Plus Changes:

4]

20576 and
subsequent

011 Tubricated fuel pump
drive spline and dele-
tion of fuel control
assembly by separate
call out of fuel pump
assembly, fuel control
and associated hardware
(Changes power section
from 896162-3 to 896162-
6) (SB73-0054 and
SB72-0104)
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Engine Configuration Identification List

(Model No. TPE331-6-251M, Part No. 896160-1/-3/-5) (Cont)

Engine
Series No.

Change No.
Included

Description and Engine

Service Bulletin No. Serial No.

17 (Cont)

46

50

51

52

Deleted power sections
add added nose cone,
power group, inter-
mediate gearbox
(diaphragm) and torque
sensor modules
(SB72-0154)

Incorporate short tor-
sion shaft with Tubri-
cated bronze bushing
(SB72-0119)

Incorporate high speed
pinion roller bearing
(No service bulletin)

Incorporate wide gears
(SB72-0169)

58

59

Incorporate sintered
metal drive insert
(SB72-0197)

Die cast crossover duct °
(Power group 3101880-5
to 3101880-7) (SB72-0199)
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Table 2F. Engine Configuration Identification List
(Model No. TPE331-6A-251M, Part No. 3102450-1)

Engine
Series No.

Change No.
Included

Description and
Service Bulletin No.

Engine
Serial No.

Original Configuration
Same as 896160, Series 2
with aluminum gearbox PN
896148-11 replacing
magnesium gearbox PN
896148-2/-8 or -9.
Without die cast cross-
over duct and marinized
hardware.

For Conversion of

20001
20031

through

Same as Series 1
Plus Changes:

1

(o8

Reduce length to improve
reliability on manifold
(No service bulletin)

Delete RPM condition
lTever

Reroute plumbing to elimi-

nate interference
(SB-646)

Reroute fuel heater line
(SB-646)

Replace washer to prevent
distortion (No service
bulletin)

For Conversion of
20032 through

20041

Same as Series 2
Plus Change:

6

Improved insert reten-
tion (SB72-0004)

For Conversion of
20042 through

20063
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Table 2F. Engine Configuration Identification List
(Model No. TPE331-6A-251M, Part No. 3102450-1) (Cont)
Engine Change No. Description and Engine
Series No. Included Service Bulletin No. Serial No.
4 Same as Series 3 For Conversion of
Plus Changes: 20064 through
20071
7 High pressure limit cali-
bration (No service
bulletin)
5 Same as Series 4 For Conversion of
Plus Changes: 20072 through
20083
8 Stud replaces insert
(SB72-0017)
9 Improved seal and rotor
(SB72-0009)
10 Improved first stage im-
peller (No service
bulletin)
11 Tighter clearance com-
pressor seal (No service
bulletin)
12 Increased flow area (No
service bulletin)
13 Viscous damped by-pass
valve (SB73-0005)
6 Same as Series 5 For Conversion of
Plus Change: 20084 and 20085
14 Replace compressor
seal (No service bul-
letin)
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Table 2F. Engine Configuration Identification List
(Model No. TPE331-6A-251M, Part No. 3102450-1) (Cont)
Engine Change No. Description and Engine
Series No. Inc1uded Service Bulletin No. Serial No.
7 Same as Series 6 For Conversion of
Plus Change: 20086 through 20110
15 Increased filter flow
(SB-613)
8 Same as Series 7 For Conversion of
Plus Change: 20111 through 20115
16 Delete rate governor
control below 95
percent power
(SB72-0032)
9 Same as Series 8 For Conversion of
Plus Change: 20116 through 20126
17 Propeller governor new
base seal (SB72-0038)
10 Same as Series 9 For Conversion of
PTus Changes: 20127 ONLY
18 Single wall o0il inlet
tube (SB79-0005)
19 Forward diaphragm
clinch bolt
(SB72-0046)
11 Same as Series 10 For Conversion of
Plus Changes: 20128 through 20143
20 Bull gear bearing
retainer (SB72-0049)
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Table 2F. Engine Configuration Identification List

(Model No. TPE331-6A-251M, Part No. 3102450-1) (Cont)
Engine Change No. Description and Engine
Series No. Included Service Bulletin No. Serial No.

11 (Cont) 21 Decrease sensitivity
of torque sensor to oil
temperature (No service

o A

XXX o X

v i =0 X0 0 X

7o o

bulletin)
12 Same as Series 11 For Conversion of
Plus Changes: 20144 ONLY
29 Direct drive fuel con-
trol (SB72-0061)
31 High speed journal bear-
ing (SB72-0064)
32 Improved torque sensor-
gear center distance
control (No service
bulletin)
13 Same as Series 11 For Conversion of
Plus Change: 20145 ONLY
22 Interstage turbine tem-
perature (Power Section
896162-1 to 896162-2)
(SB72-0042)
14 Same as Series 13 For Conversion of
Plus Change: 20146 through 20164
23 High speed pinion gear-
shaft and bearing set
(No service bulletin)
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Table 2F. Engine Configuration Identification List
(Model No. TPE331-6A-251M, Part No. 3102450-1) (Cont)
Engine Change No. Description and Engine
Series No. Included Service Bulletin No. Serial No.
15 Same as Series 14 For Conversion of
Plus Change: 20165 ONLY
24 Incorporate aspirated
ITT shield (No service
bulletin)
16 Same as Series 15 For Conversion of
Plus Changes: 20166 through
20174
25 Hydraulic turbine bear-
ing mount (SB72-0089)
26 Incorporate heated pneu-
matic tubes (SB73-0012)
27 Rear 0il line support
bracket (SB79-0005)
17 Same as Series 16 For Conversion of
PTus Change: 20175 through
20181
28 Improved nozzle and
manifold assembly
(SB73-0013)
18 ) Same as Series 17 For Conversion of

Plus Changes: 20182 through
20202
29 Direct drive fuel con-

trol (SB72-0061)

30 One piece gearshaft (No
service bulletin)

31 High speed journal bear-
‘ ing (SB72-0064)
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Table 2F. Engine Configuration Identification List
(Model No. TPE331-6A-251M, Part No. 3102450-1) (Cont)
Engine Change No. Description and Engine
Series No. Included Service Bulletin No. Serial No.
19 Same as Series 18 For Coversion of
Plus Change: 20203 through 20206
32 Improved torque sensor-
gear center distance
control (No service
bulletin)
20 Same as Serijes 19 For Conversion of
Plus Change: 20207 through 20228
33 Three piece stator
(SB72-0052)
21 Same as Series 20 For Conversion of
Plus Changes: 20229 through 20273
34 0i1 pressure regulator
calibration change (No
service bulletin)
35 Heated fuel control
orifice (SB73-0024)
22 Same as Series 21 For Conversion of
PTus Change: 20274 through 20284
36 Improved flow divider
(SB73-0017)
23 Same as Series 22 For Conversion of
Plus Change: 20285 through 20292
37 Reroute plumbing (No

service bulletin)
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Table 2F. Engine Configuration Identification List
(Model No. TPE331-6A-251M, Part No. 3102450-1) (Cont)
Engine Change No. Description and Engine
Series No. Included Service Bulletin No. Serial No.
24 Same as Series 23 For Conversion of
Plus Change: 20293 through 20312
38 Improved gearbox
scavenging (SB72-0077)
25 Same as Series 24 For Conversion of
Plus Change: 20313 through 20358
39 Pinion gearshaft with
increased backlash
(No service bulletin)
26 Same as Series 25 For Conversion of
Plus Change: 20359 ONLY
40 Improved torsion shaft
(No service bulletin)
27 Same as Series 26 For Conversion of
Plus Changes: 20360 through 20377
41 Grounding jumpers for
heated lines (SB73-0012)
42 Change pressure trans-
ducer (No service
bulletin)
28 Same as Series 27 For Conversion of
PTus Change: 20378 through 20396
43 Incorporate thermocouple
harness with protective
wear band (No service
bulletin)
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Table 2F. Engine Configuration Identification List
(Model No. TPE331-6A-251M, Part No. 3102450-1) (Cont)

03 x

‘ol e

/

pev)

0

20X

Engine Change No. Description and Engine
Series No. Included Service Bulletin No. Serial No.
29 Same as Series 28 For Conversion of
Plus Change: 20397 through
20406
44 Incorporate one piece
diffuser assembly (No
service bulletin)
30 Same as Series 29 For Conversion of
Plus Change: 20407 through
20417
45 Improved bracket for
fuel control (SB73-0028)
31 Same as Series 30 For Conversion of
Plus Changes: 20418 ONLY
46 Positive bracketing to
reduce fuel control
vibration (Keensert)
(SB73-0029)
47 Fuel control one piece
support bracket
(SB73-0028)
48 Improved torque sensor
(No service bulletin)
32 Same as Series 28 For Conversion of
Plus Change: 20419 through
20431
51 Improved one piece gear-
shaft (No service
bulletin)
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Table 2F. Engine Configuration Identification List
(Model No. TPE331-6A-25IM, Part No. 3102450-1) (Cont)
Engine Change No. Description and Engine
Series No. Included Service Bulletin No. Serial No.
33 Same as Series 31 For Conversion of
Plus Change: 20432 through 20437
49 Improved combustor/
stator fit
(No service bulletin)
34 Same as Series 33 For Conversion of
Plus Change: 20438 through 20446
50 Incorporate new turbine
retainer to preclude
vibration (SB72-0087)
35 Same as Series 34 For Conversion of
PTus Changes: 20447 through 20472
39 Pinion gearshaft with
increased backlash (No
service bulletin)
51 Improved one piece gear-
shaft (No service
bulletin)
36 Same as Series 35 For Conversion of
Plus Change: 20473 through 20535
52 Improved upper shield
assembly
(No service bulletin)
37 Same as Series 36 For Conversion of
Plus Changes: 20536 through 20551
and 20553 through
53 Added Tlock plate to 20555
journal bearing retainer
bolts (SB72-0092)
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Table 2F. Engine Configuration Identification List
(Model No. TPE331-6A-251M, Part No. 3102450-1) (Cont)
Engine Change No. Description and Engine
Series No. Included Service Bulletin No. Serial No.
37 (Cont) 54 Added corrosion resis-
tant steel tube clamp
to reduce fatigue at
clamping point
(SB72-0092)
38 Same as Series 37 For Conversion of

Plus Changes:
55

56

57

58

59

60

20558 ONLY

Changed to aged tube to
increase strength
(SB72-0092)

Added corrosion resis-
tant steel tube to in-
crease strength
(SB72-0092)

Improved mounted torgue
sensor to prevent hous-
ing rotation and im-
proper tooth engagement
(SB72-0095)

Chrome plated bull gear
retainer (No service
bulletin)

Changed seal assembly to
permit removal and re-
placement of seal from
hot end

(No service bulletin)

Improved transition
liner (SB72-0052)
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Table 2F. Engine Configuration Identification List
(Model No. TPE331-6A-251M, Part No. 3102450-1) (Cont)
Engine Change No. Description and Engine
Series No. Included Service Bulletin No. Serial No.
39 Same as Series 38 For Conversion of
Plus Changes: 20552, 20556,
20557 and 20559
61 Improved upper shield
assembly
(No service bulletin)
62 Improved anti-ice sole-
noid valve (SB75-0002)
63 Improved ignition unit
to provide suitable
energy level (No service
bulletin)
40 Same as Series 39 For Conversion of
Plus Changes: 20560 through
20564
64 Provides steel adapter
(SB72-0092)
65 Provides steel nozzle
(SB72-0092)
66 Incorporate common
diaphragm (SB72-0113)
41 Same as Series 40 For Conversion of
Plus Changes: 20565 through
20575
67 Hex head bolts and lock
tabs for steel tube and
adapter (No service
bulletin)
73 Changed to corrosion
resistant steel tube for
increased reliability
(SB72-0092)
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Table 2F. Engine Configuration Identification List
(Model No. TPE331-6A-251M, Part No. 3102450-1) (Cont)

Engine
Series No.

Change No.
Included

Description and Engine
Service Bulletin No. Serial No.

41 (Cont)

75

Improved steel tube
with clamp (SB72-0092)

42

Same as Series 41
Plus Changes:

68

69

70

71

72

For Conversion of
20576 through 20585

0i1 lubricated fuel pump
drive spline and dele-
tion of fuel control
assembly by separate
call out of fuel pump,
fuel control and
associated hardware
(SB73-0051 and
SB72-0104)

Deleted power section
and added nose cone,
power group, inter-
mediate gearbox
(diaphragm) and torque
sensor modules
(SB72-0154)

Incorporate short tor-
sion shaft with lubri-
cated bronze bushing
(SB72-0119)

Incorporated roller
bearing (No service
bulletin)

Incorporate wide gears
(SB72-0169)
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Table 2F. Engine Configuration Identification List
(Model No. TPE331-6A-251M, Part No. 3102450-1) (Cont)
Engine Change No. Description and Engine
Series No. Included Service Bulletin No. Serial No.
43 Same as Series 42 For Conversion of
Plus Change: 20586 through 20622
74 Provides select fit
bushings to reduce wear
(SB72-0102)
44 Same as Series 43 For Conversion of
PTlus Changes: 20623 and subsequent
76 Torque sensor with spur
gear and cam assembly
with welded pins
(SB72-0111)
77 Hex head bolts and key
washer for propeller
shaft rear bearing
(SB72-0114)
78 Provides select fit
bushings to reduce wear
(SB72-0102)
- 79 Die cast crossover duct
(Power group 3101880-5
to 3101880-7)
(SB72-0199)
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Engine Configuration Identification List
(Model No. TPE331-6-252B, Part No. 3101630-1)

Engine
Series No.

Change No.
Included

Description and
Service Bulletin No.

Engine
Serial No.

Original Configuration

27001 through 27014

Same
Plus

as Series 1
Change:

Add clamp and associated
hardware to keep igni-
tion lead off plenum

(No service bulletin)

27015 through 27045

(O8]

Same
Plus

as Series 2
Change:

Provide Tockwire provi-
sions for anti-ice valve
sensing tube (SB72-0159)

27046 through 27057

Same
Plus

as Series 3
Changes:

0i1 Tubricated fuel pump
drive spline and dele-
tion of fuel control
assembly by separate
call out of fuel pump,
fuel control and asso-
ciated hardware (Power
Section 896162-3 to
896162-6) (SB72-0104

and SB73-0051)

Deleted power sections
and added nose cone,
power group, inter-
mediate gearbox
(diaphragm) and torque
sensor modules
(SB72-0133)

27058 through 27085
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Table 2G. Engine Configuration Identification List
(Model No. TPE331-6-252B, Part No. 3101630-1) (Cont)
Engine Change No. Description and Engine
Series No. Included Service Bulletin No. Serial No.
4 (Cont) 6 Incorporate short tor-
sion shaft with lubri-
cated bushing
(SB72-0119)
7 Incorporate high speed
pinion roller bearing
(No service bulletin)
8 Incorporate wide gears
(SB72-0162)
5 Same as Series 4 27086 through 27103
Plus Change:
14 Replaced spring and
washer with one piece
assembly (SB72-0119)
6 Same as Series 5 27104 and 27105
Plus Change:
16 Rotated anti-ice valve
180 degrees and
relocated compensator
resistor (SB72-0195)
7 Same as Series 6 27106 and 27107
Plus Change:
12 Incorporate sintered
metal drive insert
(SB72-0197)
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Table 2G. Engine Configuration Identification List
(Model No. TPE321-6-252B, Part No. 3101630-1) (Cont)
Engine Change No. Description and Engine
Series No. Included Service Bulletin No. Serial No.
8 Same as Series 7 27108 through 27109
Plus Change:
20 Rerouted dignition lead
to eliminate electrical
interference with ITT
electrical signal
(SB74-0002)
9 Same as Series 8 27110 and subsequent
Plus Changes:
18 Relocated compensator
resistor bracket
(SB72-0195)
11 Die cast crossover duct
(Power Group 3101880-5
to 3101880-7)
(SB72-0199)
- 15 Incorporated a more
reliable check valve in
fuel pressure regulator
(SB73-0076)
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Table 2H. Engine Configuration Identification List
(Model No. TPE331-6-252M, Part No. 3101300-2)

i
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Engine
Series No.

Change No.
I'ncluded

Description and
Service Bulletin No.

Enagine
Serial No.

Original Configu-
ration - Same as
896160, Series 2
After Compliance
with SB73-0035 and
using Woodward
Fuel Control
System in Place

of Bendix Fuel
Control System

Plus Changes:

3

10

Manufactured 30001
through 30025

Reduced length to
improved reliability of
manifold (No service
bulletin)

Higher pressure Timit
calibration (No service
bulletin)

Viscous damped by-pass
valve (SB73-0005)

Delete rate governor
control below 95 per-
cent (SB72-0032)

Interstage turbine tem-
perature (SB72-0042)

Rear oil line support

‘bracket (SB79-0005)

Improved nozzle and mani-
fold assembly
(SB73-0013)

Improved flow divider
(SB73-0017)
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Table 2H. Engine Configuration Identification List
(Model No. TPE331-6-252M, Part No. 3101300-2) (Cont)
Engine Change No. Description and Engine
Series No. Inctuded Service Bulletin No. Serial No.
1 (Cont) 11 Change pressure trans-
ducer (No service
bulletin)
12 Improved anti-ice sole-
noid valve (SB75-0002)
13 Improved ignition unit
to provide suitable
energy level (No service
bulletin)
2 Same as Series 1 30026
Plus Changes:
1 Provide Tockwire pro-
visions for anti-ice
valve sensing tube
(SB72-0159)
14 Provide Woodward fuel
control common with
slow turn engine con-
figuration (No service
bulletin)
3 Identity assigned Converted 20001
for converted through 20031
896160, Series 2,
Engines After Com-
pliance with SB73-
0035 and Installa-
tion of Woodward
Fuel Control Sys-
tem
Plus Change:
14 Provide Woodward fuel con-
trol common with slow turn
engine configuration (No
service bulletin)
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R Table 2H. Engine Configuration Identification List
R (Model No. TPE331-6-252M, Part No. 3101300-2) (Cont)
R Engine Change No. Description and Engine
R Series No. Included Service Bulletin No. Serial No.

DOV COUTO O

=

T

Identity Assigned
for Converted
896160, Series 3,
Engines After Com-
pliance of SB73-
0035 and Installa-
tion of Woodward
Fuel Control
System

Same as Series 3
Plus Change:

3

Converted 20032
through 20063, 20065
and 20069

Reduced length to im-
prove reliability of
manifold (No service
bulletin)

DOV 0TOD

= X

- XX

Identity Assigned
for Converted
896160, Series 4
Engines After Com-
pliance of SB73-
0035 and Installa-
tion of Woodward
Fuel Control
System

Same as Series 4
Plus Change:

4

Converted 20064,
20066, 20068,
20070 and 20071

Higher pressure limit
calibration (No service
bulletin)
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Table 2H. Engine Configuration Identification List
(Model No. TPE331-6-252M, Part No. 3101300-2) (Cont)

Engine
Series No.

Change No.
Included

Description and Engine
Service Bulletin No. Serial No.

Identity Assigned
for Converted
896160, Series 5,
Engines After Com-
pliance of SB73-
0035 and Installa-
tion of Woodward
Fuel Control
System

Same as Series 5
Plus Change:

5

Converted 20067
and 20072 through
20110

Viscous damped by-pass
valve (SB73-0005)

Identity Assigned
for Converted
896160, Series 6
Engines After Com-
pliance of SB73-
0035 and Installa-
tion of Woodward
Fuel Control
System

Same as Series 6
Plus Change:

6

Converted 20111
through 20115 and
20117 through 20212

Delete rate governor
control below 95 per-
cent (SB72-0032)
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Table 2H. Engine Configuration Identification List
(Model No. TPE331-6-252M, Part No. 3101300-2) (Cont)

Engine
Series No.

Change No. Description and Engine
Included Service Bulletin No. Serial No.

Identity Assigned Converted 20116,
for Converted 20122 through 20143
896160, Series 7 and 20145 through
or 8 Engines After 20165

Compliance of SB73-

0035 and Installa-

tion of Woodward

Fuel Control

System

Same as Series 7
Plus Change:

7 Interstage turbine tem-
perature (SB72-0042)

Identity Assigned Converted 20166
for Converted through 20174
896160, Series 9

Engines After Com-

pliance of SB73-

0035 and Installa-

tion of Woodward

Fuel Control

System

Same as Series 8
Plus Change:

8 Rear o1l line support
bracket (SB79-0005)
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Table 2H. Engine Configuration Identification List
(Model No. TPE331-6-252M, Part No. 3101300-2) (Cont)

Engine
Series No.

Change HNo. Description and Engine
Included Service Bulletin No. Serial No.

10

Identity Assigned Converted 20144,

for Converted 20175 through 20222,
896160, Series 10, and 20224 through
Engines After Com- 20273

pliance of SB73-

0035 and Installa-

tion of Woodward

Fuel Control

System

Same as Series 9
Plus Change:

9 Improved nozzle and
manifold assembly
(SB73-0013)

11

Identity Assigned Converted 20274
for Converted through 20284
896160, Series 11,

Engines After Com-

pliance of SB73-

0035 and Installa-

tion of Woodward

Fuel Control

System

Same as Series 10
Plus Change:

10 Improved flow divider
(SB73-0017)
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Table 2H.

TPE331-5/-6

Engine Configuration Identification List

(Model No. TPE331-6-252M, Part No. 3101300-2) (Cont)

Engine
Series No.

Change No.
Included

Description and

Service Bulletin No.

Engine
Serial No.

12

Identity Assigned
for Converted
896160, Series 13
or 14, Engines
After Compliance
of SB72-0035 and
Installation of
Woodward Fuel Con-
trol System

Same as Series 11
Pius Change:

11

Change pressure trans-

ducer (No service
bulletin)

Converted 20285
through 20417

13

Identity Assigned
for Converted
896160, Series 15
or 16, Engines
After Compliance
of SB73-0035 and
Installation of
Woodward Fuel Con-
trol System

Same as Series 12
PTus Change:

12

Improved anti-ice sole-
noid valve (SB75-0002)

Converted 20418
through 20575
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Table 2H. Engine Configuration Identification List
(Model No. TPE331-6-252M, Part No. 3101300-20) (Cont)
Engine Change No. Description and Engine
Series No. Included Service Bulletin No. Serial No.
14 Same as Series 2 Manufactured 30026

Plus Changes:

22

23

24

and subsequent

Converted 20576
and subsequent

Deleted power sections
and added nose cone,
power group, inter-
mediate gearbox
{diaphragm) and torque
sensor modules
(SB72-0154)

0i1 lubricated fuel pump
drive spline and dele-
tion of fuel control
assembly by separate
call out of fuel pump,
fuel control and
associated hardware
(SB73-0051 and SB72-
0104)

Incorporate short tor-
sion shaft (SB72-0119)

Incorporate high speed
pinion roller bearing
(No service bulletin)

Incorporate wide gears
(SB72-0169)

25

26

Incorporated sintered
metal drive insert
(SB72-0197)

Die cast crossover duct
(Power Group 3101880-5
to 3101880-7) (SB72-
0199)
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Table 3. Power Section Configuration Identification List
(Part No. 896162-1/-2/-3/-4/-5/-6)
Power Power
Section Change No. Description and Section
Series No. Included Service Bulletin No. Serial No.
1 - Original Configuration 20500
2 Same as Series 1 20504 and
Plus Changes: subsequent
1 Inlet gearbox
2 High speed pinion
bearing
3 Spacer and seal
4 Gearbox drain fitting
3 Same as Series 2 20532 and
Plus Changes: subsequent
6 Prevent distortion
8 Remove plug from housing
4 Same as Series 3 20542 through
Plus Changes: 20571 then 20571
through 20581
9 Improved insert reten-
tion
(No service bulletin)
5 Same as Series 4 20572 then 20582,
Plus Changes: 20583 then 20585
and subsequent
11 Stud replaces insert
(SB72-0017)
5 Improved seal and rotor
(SB72-0009)
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Table 3. Power Section Configuration Identification List
(Part No. 896162-1/-2/-3/-4/-5/-6) (Cont)
Power Power
Section Change No. Description and Section
Series No. IncTuded Service Bulletin No. Serial No.
5 {Cont) 10 Improved first stage
impeller
13 Tighten clearance com-
pressor seal
12 Increased flow area
6 Same as Series 5 20586 and
Plus Change: subsequent
11 Increased filter flow
7 Same as Series 6 20584, 20587,
Plus Change: 20588, 20589,
20591 through
20594 then 20596
20596 and
22 Compressor seal subsequent
8 Same as Series 7 20627 and
PTus Changes: subsequent
15 Single wall oil inlet
tube (SB79-0005)
17 Forward diaphragm
clinch bolts (SB72-
0046)
41 Added corrosion resis-
tant tube clamp
9 Same as Series 8 20628 through
Plus Changes: 20643 and
20645
20 Bull gear bearing re-
tainer (SB72-0049)
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Table 3. Power Section Configuration Identification List
(Part No. 896162-1/-2/-3/-4/-5/-6) (Cont)
Power Power
Section Change No. Description and Section
Series No. Included Service Bulletin No. Serial No.
9 (Cont) 16 Decrease sensitivity of
torque sensor to oil tem-
perature
10 Same as Series 9 20646 and
Plus Change: subsequent
21 High speed pinion gear-
shaft and bearing set
11 Same as Series 10 20665
Plus Change:
28 Incorporate aspirated
ITT shield
12 Same as Series 11 20666 and
PTus Change: subsequent
18 Hydraulic turbine bear-
- 1ing mount (SB72-0089)
13 Same as Series 12 20644 ONLY
Plus Changes:
19 Three piece stator
(SB-0052)
23 Direct drive fuel con-
trol (SB72-0061)
24 High speed journal bear-
ing (SB72-0064)
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Table 3. Power Section Configuration Identification List
(Part No. 896162-1/-2/-3/-4/-5/-6) (Cont)
Power Power
Section Change No. Description and Section
Series No. Included Service Bulletin No. Serial No.
14 Same as Series 12 20682 and
Plus Changes: subsequent
23 Direct drive fuel con-
trol (SB72-0061)
26 One piece gearshaft
24 High speed journal bear-
ing (SB72-0064)
15 Same as Serijes 14 20702 and
PTus Change: subsequent
30 Improved torque sensor
gear center distance con-
trol
16 Same as Series 15 20707 and
Plus Change: subsequent
19 Three piece stator
(SB72-0052)
17 Same as Series 16 20723 and
PTus Change: subsequent
32 011 pressure regulator
calibration change
18 Same as Series 17 20793 and
PTus Change: subsequent
33 Improved gearbox scav-

enging
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Table 3. Power Section Configuration Identification List
(Part No. 896162-1/-2/-3/-4/-5/-6) (Cont)
Power Power
Section Change No. Description and Section
Series No. Included Service Bulletin No. Serial No.
19 Same as Series 18 20813 and
Plus Change: subsequent
27 Pinion gearshaft with
increased backlash
20 Same as Series 19 20859 and
Plus Change: subsequent
31 Improved torsion shaft
21 Same as Series 20 20878 and
Plus Change: subsequent
34 Incorporate thermocouple
harness with protective
wear band
22 Same as Series 21 20895, 20897,
Plus Change: 20912, 20916,
20917 ONLY
36 Incorporate one piece
diffuser
23 Same as Series 22 20907 and
PTus Change: subsequent
38 Improved bracket for
fuel control
24 Same as Series 23 20917 and
Plus Change: subsequent
35 Improved torque sensor
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Table 3. Power Section Configuration Identification List
(Part No. 896162-1/-2/-3/-4/-5/-6) (Cont)
Power Power
Section Change No. Description and Section
Series No. Included Service Bulletin No. Serial No.
25 Same as Serijes 21 20919 and
Plus Change: subsequent
35 Improved torque sensor
26 Same as Series 25 20932 and
PTus Change: subseguent
39 Improved combustor/
stator fit
27 - Same as Series 24 20947 and
Plus Change: subsequent
37 Improved one piece gear-
shaft
28 Same as Series 27 20938 then 20968
Plus Change: and 29069 then
20979 and
42 Incorporate new turbine subsequent
retainer to preclude vi-
bration (SB72-0087)
29 Same as Series 28 21036 and
Plus Changes: subsequent
43 Added lock plate to
Jjournal bearing retainer
bolts (SB72-0092)
44 Added corrosion resis-
tant tube clamp to re-
duce fatigue at clamp-
ing point
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Table 3. Power Section Configuration Identification List
(Part No. 896162-1/-2/-3/-4/-5/-6) (Cont)
Power Power
Section Change No. Description and Section
Series No. Included Service Bulletin No. Serial No.
30 Same as Series 29 21058 and
Plus Changes: subsequent
45 Change to aged tube
strength increase
46 Added CRES 347 tube for
strength increase
47 Improved mounted torque
sensor to prevent hous-
ing rotation and im-
proper tooth engage-
ment
51 Chrome plated bull gear
retainer
41 Replace seal to permit
removal from hot end
40 Improved transition liner
31 Same as Series 30 21060 and
Plus Changes: subsequent
48 Provide steel adapter
57 Incorporate common
diaphragm
32 Same as Series 31 21065 and
Plus Change: subsequent
53 Hex head bolts and lock
tabs for steel tube and
adapter
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Table 3. Power Section Configuration Identification List
(Part No. 896162-1/-2/-3/-4/-5/-6) (Cont)
Power Power
Section Change No. Description and Section
Series No. Inctuded Service Bulletin No. Serial No.
33 Same as Series 32 21086 and
Plus Changes: subsequent
49 Changed to CRES 347 tube
for increased reliability
55 Provide select fit bush-
ing to reduce wear
34 Same as Series 33 21123 and
Plug Change: subsequent
58 Provide improved steel
tube with clamp
35 Same as Series 34 21054 then 21134
PTus Changes: and subsequent
59 Torque sensor with spur
gear and cam assembly
with welded pins
60 Hex head bolts and key
washer for rear bearing
of prop shaft
61 Provide select fit on
all three bushings to
reduce wear
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Table 3A. Power Section Configuration Identification List
(Part No. 895722-1/-4/-7/-10)
Power Power
Section Change No. Description and Section
Series No. IncTuded Service Bulletin No. Serial No.
1 - Original Configuration 06504 through
06506 ONLY
2 Same as Series 1 06501 through
Plus Change: 06503 ONLY
1 New seal and rotor
3 Same as Series 2 06507 and
Plus Changes: subsequent
2 Improved coupling assem-
bly and shaft
6 Seal and rotor
7 Non-drilled cam gear
8 Improved inlet contour
9 Change to restrictor
with filter
10 Use of metal sprayed
duct
12 High speed pinion
bearing
4 Same as Series 3 06511 and
PTus Change: subsequent
15 Prevent distortion
5 Same as Series 4 06514 and
PTus Change: subsequent
13 Plug chip detector hole
in gearcase
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Table 3A. Power Section Configuration Identification List
(Part No. 895722-1/-4/-7/-10) (Cont)
Power Power
Section Change No. Description and Section
Series No. Inctuded Service Bulietin No. Serial No.
6 Same as Series 5 06517 and
Plus Changes: subsequent
14 Remove plug from housing
4 Internal plug retention
(SB72-0029)
7 Same as Series 6 06525 and
Plus Changes: subsequent
16 Tmproved insert retention
(No service bulletin)
3 Internal plug retention
(SB72-0029)
8 Same as Series 7 06537 and
Plus Change: subsequent
11 New seal and rotor
(SB72-0009)
9 Same as Series § 06555 and
PTus Changes: subsequent
19 Stud replaces insert
(SB72-0017)
5 Internal plug retention
(SB72-0029)
10 Same as Series 9 06563 and
PTus Changes: subseguent
18 Tighter clearance com-
pressor seal
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Table 3A. Power Section Configuration Identification List
(Part No. 895722-1/-4/-7/-10) (Cont)
Power Power
Section Change No. Description and Section
Series No.  Included Service Bulletin No. Serial No.
10 (Cont) 17 Improved first stage
impeller
11 Same as Series 10 06573 and
Plus Change: subsequent
20 Increased flow area
12 Same as Series 11 06603 and
Plus Change: subsequent
21 Increased filter flow
(SB-613)
13 Same as Series 12 06605 through
PTus Change: 06608 then 06610
and subseguent
29 Compressor seal
14 Same as Series 13 06614, 06647,
PTus Changes: 06648, 06650
and subsequent
22 Single wall oil inlet
tube (SB79-0005)
24 Forward diaphragm clinch
bolts (SB72-0046)
15 Same as Series 14 06651 and
Plus Changes: subsequent
23 Decrease sensitivity of
torque sensor to oil tem-
perature
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Table 3A. Power Section Configuration Identification List
(Part No. 895722-1/-4/-7/-10) (Cont)
Power Power
Section Change No. Description and Section
Series No. Included Service Bulletin No. Serial No.
15 {Cont) 27 Bull gear bearing re-
tainer (SB72-0049)
28 High speed gearshaft and
bearing set
16 Same as Series 14 06658 through
Plus Changes: 06662 then 06664
and subsequent
23 Decrease sensitivity of
torque sensor to oil tem-
perature
27 Bull gear bearing re-
tainer (SB72-0049)
17 Same as Series 16 06663 then 06665
Plus Change: and subsequent
30 Incorporate aspirated
ITT shields
18 Same as Series 17 06674 and
Plus Change: subsequent
25 Hydraulic turbine bear-
ing mount (SB72-0089)
19 Same as Series 18 06613 ONLY
Plus Changes:
726 Three piece stator
(SB72-0052)
30 Direct drive fuel con-
trol (SB72-0061)
72-00-95-1NTRO
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Table 3A. Power Section Configuration Identification List

(Part No. 895722-1/-4/-7/-10) (Cont)
Power Power
Section Change No. Description and : Section
Series No. Included Service Bulletin No. Serial No.
19 (Cont) 31 High speed journal bear-
ing (SB72-0064)
20 Same as Series 18 06680 and
Plus Change: subsequent
34 One piece gearshaft
21 Same as Series 20 06690 and
PTus Changes: subsequent
30 Direct drive fuel con-
trol (SB72-0061)
31 High speed journal bear-
ing (SB72-0064)
22 Same as Series 21 06695 and
PTus Changes: subsequent
39 Torque sensor with im-
proved gear mounting
26 Three piece stator
(SB72-0052)
23 Same as Series 22 06704 then 06753
Plus Change: and subsequent
38 Improved gearbox scav-
enging
24 Same as Series 23 06756 and
Plus Change: subsequent
33 Pinion gearshaft with
increased backlash
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Table 3A. Power Section Configuration Identification List
(Part No. 895722-1/-4/-7/-10) (Cont)
Power Power
Section Change No. Description and Section
Series No. Included Service Bulletin No. Serial No.
25 Same as Series 24 06799 and
Plus Changes: subsequent
37 Improved torsion shaft
40 Incorporate thermocouple
harness with protective
wear band
26 Same as Series 25 06823 and 06837
PTus Change: ONLY
42 Incorporate one piece
diffuser assembly
27 Same as Series 25 06849 through
PTus Change: 06855 then 06859,
06862, 06865,
41 Improved torque sensor 06867, 06869,
with anti-rotation 06869, 06870,
helical spring 06872, 06874
28 Same as Series 26 06856, 06857,
Plus Change: 06858, 06860,
06861, 06863,
41 Improved torque sensor 06866, 06871,
with anti-rotation
helical spring
29 Same as Series 27 06881 and
Plus Change: subsequent
44 Improved combustor/
stator fit
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Table 3A. Power Section Configuration Identification List
(Part No. 895722-1/-4/-7/-10) (Cont)
Power Power
Section Change No. Description and Section
Series No. Included Service Bulletin No. Serial No.
30 Same as Series 25 06897 then 06906
PTus Changes: and subsequent
41 Improved torque sensor
with anti-rotation
helical spring
42 Incorporate one piece
diffuser
44 Improved combustor/
stator fit
31 Same as Series 30 06916 and
Plus Change: subsequent
43 Improved one piece
gearshaft
32 Same as Series 31 06936 and
Plus Change: subsequent
47 Incorporate new turbine
retainer to preclude
vibration
33 Same as Series 32 06955 and
Plus Changes: subsequent
48 Added Tock plate to
Jjournal bearing retainer
bolts
49 Added CRES tube clamp to
reduce fatigue at clamp-
ing point
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Table 3A. Power Section Configuration Identification List
(Part No. 895722-1/-4/-7/-10) (Cont)
Power Power
Section Change No. Description and Section
Series No. Included Service Bulletin No. Serial No.
34 Same as Series 33 07002 and
Plus Change: subsequent
50 Changed to aged tube,
strength increase
35 Same as Series 34 06990 then 07021
Plus Change: and subsequent
45 Improved transition
liner
36 Same as Series 35 07038 and
Plus Changes: subsequent
52 Improved mounted torque
sensor to prevent housing
rotation and improper
tooth engagement
57 Chrome plated gear
retainer
37 Same as Series 36 07057 and
Plus Changes: subsequent
51 Added CRES 347 tube for
strength increase
35 Incorporate common
diaphragm
38 Same as Series 37 07077 and
Plus Changes: subsequent
53 Provide steel adapter
63 Provide steel nozzle
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Table 3A. Power Section Configuration Identification List
(Part No. 895722-1/-4/-7/-10) (Cont)
Power Power
Section Change No. Description and Section
Series No. Included Service Bulletin No. Serial No.
39 Same as Series 38 07090 and
PTus Change: subsequent
46 Permit removal and re-
placement of seal from
hot end
40 Same as Series 39 07092
Plus Change:
60 Hex head bolts and lock
tabs for steel tube and
adapter
41 Same as Series 40 07137 and
Plus Changes: subsequent
54 Changed to CRES 347 tube
for increased reliability
61 Provide select fit bush-
ing for reduced wear
42 Same as Series 41 07182 and
Plus Changes: subsequent
64 Provide improved steel
tube with clamp
65 Torque sensor with spur
gear and cam assembly
with welded pins
66 Hex bolts and key washer
for rear bearing of prop
shaft
67 Provide select fit on
all three bushings to
reduce wear
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Table 3A. Power Section Configuration Identification List

(Part No. 895722-1/-4/-7/-10) (Cont)
Power
Section Change No. Description and Section
Series No.  Included Service Bulletin No. Serial No.
43 NOTE: Series 43 same as Series 9 plus changes 21, 22, 25,
26, 27, 29, 33, 34, 36, 37, 38, 40, and 42.
44 NOTE: Series 44 same as Series 22 plus changes 33, 40, 47,
48, 57, 51, 52, 54, 59, 60, 63, and 66.
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Table 3B. Power Section Configuration Identification List
(Part No. 895722-2/-5/-8/-11)
Power Power
Section Change No. Description and Section
Series No. Included Service Bulletin No. Serial No.
1 - Original Configuration 22501 and
' subsequent
2 Same as Series 1 22503 ONLY
Plus Change:
2 Stud replaces insert
(SB72-0017)
3 Same as Series 2 22504 and
Plus Changes: subsequent
1 Improved first stage
impelier
4 Increased flow area
(SB-613)
5 Single wall oil inlet
tube
6 Decrease sensitivity of
torque sensor to oil
temperature
3 Increase flow area
7 Forward diaphragm clinch
bolts (SB72-0046)
10 Bull gear bearing re-
tainer (SB72-0049)
12 Compressor seal
18 Incorporate aspirated
ITT shields
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harness with protective
wear band (SB79-0005)

TPE331-5/-6
Table 3B. Power Section Configuration Identification List
(Part No. 895722-2/-5/-8/-11) (Cont)
Power Power
Section Change No. Description and Section
Series No. Included Service Bulletin No. Serial No.
4 Same as Series 3 22506 and
Plus Changes: subsequent
8 Hydraulic turbine bear-
ing mount (SB72-0089
13 Direct drive fuel con-
trol (SB72-0061)
14 High speed journal bear-
ing (SB72-0064)
16 One piece gearshaft
9 Three piece stator
(SB72-0052)
5 Same as Series 4 22510 and
PTus Changes: subsequent
19 Improved gearbox scav-
enging
15 Pinion gearshaft with
increased backlash
6 Same as Series 5 22512 and
Plus Change: subsequent
20 Improved torsion shaft
7 Same as Series 6 22523 and
PTus Change: subsequent
21 Incorporate thermocouple
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Table 3B. Power Section Configuration Identification List
(Part No. 895722-2/-5/-8/-11) (Cont)
Power Power
Section Change No. Description and Section
Series No. Included Service Bulletin No. Serial No.
8 Same as Series 7 22522, 22527,
PTlus Change: 22528 ONLY
23 One piece diffuser
assembly
9 Same as Series 8 22530 and
Plus Change: subsequent
22 Improved torque sensor
with anti-rotation
helical spring
10 Same as Series 9 22539 and
PTus Change: subsequent
25 Improved combustor/
stator fit
11 Same as Series 10 22543 and
Plus Change: subsequent
24 Improved one piece
gearshaft
12 Same as Series 11 22546 then 22551
PTus Change: and subsequent
28 Incorporate new turbine
bearing mount to pre-
clude vibration
13 Same as Series 12 22558 and
PTus Changes: subsequent
29 Added Tlock plate to
journal bearing re-
tainer bolts
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Table 3B. Power Section Configuration Identification List
(Part No. 895722-2/-5/-8/-11) (Cont)
Power Power
Section Change No. Description and Section
Series No.  Included Service Bulletin No. Serial No.
13 (Cont) 30 Added CRES tube clamp to
reduce fatigue at clamp-
ing point
14 Same as Series 13 22577 and
Plus Change: subsequent
31 Changed to aged tube,
increased strength
15 Same as Series 14 22590 and
PTus Change: subsequent
26 Improved transition
liner
16 Same as Series 15 22604 and
Plus Change: subsequent
33 Improved mounted torque
sensor to prevent hous-
ing rotation and im-
proper tooth engagement
17 Same as Series 16 22620 and
Plus Changes: subsequent
32 Added CRES 347 tube for
strength increase
37 Chrome plated bull gear
retainer
18 Same as Series 17 22621 and
PTus Change: subsequent
17 Incorporated common
diaphragm
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TPE331-5/-6
Table 3B. Power Section Configuration Identification List
(Part No. 895722-2/-5/-8/-11) (Cont)
Power Power
Section Change No. Description and Section
Series No. Included Service Bulletin No. Serial No.
19 Same as Series 18 22640 and
Plus Changes: subsequent
34 Provides steel adapter
43 Provides steel nozzle
27 Permit removal and re-
placement of seal from
hot end
20 Same as Series 19 22641 and
PTus Change: subsequent
40 Hex head bolts and lock
tabs for steel tube and
adapter
21 Same as Series 20 22683 and
PTus Changes: subsequent
35 Changed to CRES 347 tube
for increased reliability
41 Provide select fit bush-
ing to reduce wear
22 Same as Series 21 22696 and
Plus Changes: subsequent
44 Provide improved steel
tube with clamp
46 Hex head bolts and key
washer for rear bearing
of prop shaft
45 Torque sensor with spur
gear and cam assembly
with welded pins

72-00-95-INTRO
Page 89
Mar 28/80



AiResearch

@ Phoenix
MAINTENANCE MANUAL

TPE331-5/-6
R Table 3B. Power Section Configuration Identification List
R (Part No. 895722-2/-5/-8/-11) (Cont)
R Power Power
R Section Change No. Description and Section
R Series No. Included Service Bulletin No. Serial No.
R 22 (Cont) 47 Provide select fit on
R all three bushings to
R reduce wear
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Table 3C. Power Section Configuration Identification List
(Part No. 895722-6/-12)
Power Power
Section Change No. Description and Section
Series No. Included Service Bulletin No. Serial No.
1 - Original Configuration 101 and
subsequent
2 Same as Series 1 106 and
Plus Changes: subsequent

1

10

Incorporate common
diaphragm

Permit removal and re-
placement of seal from
hot end

Hex head bolts and lock
tabs for steel tube and
adapter

Chrome plated bull gear
retainer

Select fit for torsion
shaft bushings to reduce

wear
Provide steel nozzle

Provide improved steel
tube with clamp

Hex head bolts and key
washer for rear bearing
of prop shaft

Torque sensor with spur
gear and cam assembly
with welded pins

Provide select fit on
all torsion shaft bush-
ings to reduce wear
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Table 4. Nose Cone Assembly Configuration Identification List
(Part No. 3101725-2)
Nose Cone Change No. Description and Nose Cone
Series No. Included Service Bulletin No. Serial No.
1 - Original Configuration P-143 and subsequent
- - Changed nameplate
(SPB TPE0052)
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Table 4A. Nose Cone Assembly Configuration Identification List
(Part No. 3101725-3)
Nose Cone Change No. Description and Nose Cone
Series No. Included Service Bulletin No. Serial No.
1 - Original Configuration P-101 and
subsequent
- - Changed nameplate
(SPB TPE0052)
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Table 5. Intermediate Housing and Gear Assembly (Diaphragm)
Configuration List (Part No. 3101807-2)
Diaphragm Change No. Description and Diaphragm
Series No. Included Service Bulletin No. Serial No.
1 - Original Configuration P-135
- - Changed nameplate
(SPB TPED053)
2 Same as Series 1 553 through 557
PTus Change: then 570 through
575
- Permit use of reworked
diaphragm assembly with
existing bearing
3 Same as Series 1 660 through 817
PTus Change: then 1022 and
subsequent
2 Bull gear anti-rotation
to reduce possibility of
bearing wear
4 Same as Series 3 818 through 1021
Plus Change: then 1253 and
subsequent
4 Improved high speed
pinion bearing
(SPB TPE0148)
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Table 5A. Intermediate Housing and Gear Assembly (Diaphragm)
Configuration Identification List (Part No. 3101807-9)

Diaphragm Change No. Description and Diaphragm

Series No. Included Service Bulletin No. Serial No.

1 - Original Configuration P-164 through
P-652, P-757,
pP-758

- - Changed nameplate

(SPB TPEQO53)
2 Same as Series 1 P-653 through
Plus Change: P-756 then P-759
and subsequent
2 Improved bull gear bear-
ing retention (SB72-0170)
3 Same as Series 2 P-1201 and
PTus Change: subsequent
4 Improved high speed
pinion bearing
(SPB TPE0148)
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Power Group Assembly Configuration Identification List

(Part No. 3101880-5)

Power Group Change No.

Description and

Power Group

Series No. Included Service Bulletin No. Serial No.
1 - Original Configuration P-103 and
subsequent
- - Changed nameplate P-210 and
subsequent
2 Same as Serijes 1 P-884 and
PTus Change: subsequent
9 Improved combustor
(SB72-0126)
3 Same as Series 2 P-1090 and
Plus Change: subsequent
8 Changed turbine bearing

support (No service
bulletin)
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Table 6A. Power Group Assembly Cenfiguration Identification List
(Part No. 3101880-7)
Power Group Change No. Description and Power Group
Series No. Included Service Bulletin No. Serial No.

- vl i)

i i)

1 - Original Configuration

2 Same as Series 1 P-884 and
PTus Change: subsequent
9 Improved combustor

(SB72-0126)

3 Same as Series 2 P-994 and
Plus Change: subsequent
10 Provide diffuser assem-
bly with stronger 0.D.
joint
4 Same as Series 3 P-1090 and
Plus Change: subsequent
8 Changed turbine bearing
support

(No service bulletin)
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Table 7. Applicable Publications List

Nomenclature Part No. Publication Type
Turboprop Aircraft Engine 895720-1/-2/-3 72-00-94, IPC
896160-1/-3/-5 72-00-96 OH
896950-1-1/-2/-3
3101300-2
3010630-1
3010840-1
3102450-1
31012520-1/-2
Power Section 895722-1/-2/-4/ 72-00-04 OH
-5/-6/-7/-8/-10/
-11/-12
896162-1/-2/-3
-4/-5/-6
Nose Cone Assy (Module) 3101725-2/-3 72-00-15 OH/IPC
Intermediate Housing and 3101807-2/-9 72-00-16 OH/IPC
Gear Assy (Diaphragm) (Module)
Power Group Assy (Module) 3101880-5/-7 72-00-18 OH/IPC
Anti-Ice Valve Assy 895203-1 73-10-20 OH/IPC
894436-1 73-10-21 OH/IPC
Feathering Valve Assy 869245-4 72-13-04 OH/IPC
Fuel Control Unit 893528-24 15-613 QH/IPC

*Bendix Part No.
2524660-1 and
-27

893528-32 15-€13 OH/IPC
*Bendix Part No.

2524660-1, -27

and -29 thru

-31

893561-9 400688 OH/IPC
**Woodward Part
No. 8070-108

*Bendix Corp, 717 Bendix Dr, South Bend, IN 46620
**Woodward Governor Co, 5001 N 2nd St, Rockford, IL 61101
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Table 7. Applicable Publications List (Cont)

Nomenclature Part No. Publication Type
Fuel Control Unit (Cont) 893561 -10 400688 OH/IPC
**Woodward Part
No. 8070-110
893561 -11 40068B OH/IPC
**Woodward Part
No. 8070-211
893561 -12 400688 OH/IPC
**Woodward Part
No. 8070-212
89541012 15-613 QH/IPC
*Bendix Part No.
2524658-26/-27
895410-15 15-613 QH/IPC
*Bendix Part No.
2524658~26/-27
Fuel Enrichment Valve Assembly 895208-1 73-21-12 OH/IPC
Fuel Flow Divider and Drain Valve 394324-1-1/-2-1 723-10-14 OH/IPC
394390-1-1 73-10-15 OH/IPC
Fuel Manifold and Nozzle Assembly - 893468-1/-4/-7 73-10-16 OH/IPC
Primary
Fuel Manifold and Nozzle Assembly - 893469-~-2/-3/-5 73-10-16 OH/IPC
Secondary
Fuel Pressure Regulator 394312-2-1/-4-1 73-10-03 OH/IPC
Fuel Pressurizing Valve 869381 -1 73-21-15 OH/IPC
Fuel Pump Assembly 869151-5 73-21-07 OH/IPC
895413-1 73-21-09 OH/IPC
897400-1 73-21-19 QH/IPC
897380-1 73-21-20 OH/IPC
Fuel Shutoff Valve 394230-4-1 73-10-06 OH/IPC

*Bendix Corp, 717 Bendix Dr, South Bend, IN 46620

**Woodward Governor Co, 5001 N 2nd St, Rockford, IL 61101
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Table 7. Applicable Publications List (Cont)

Nomenclature Part No. Publication Type
0i1 to Fuel Cooler Assembly 156120-2-1 2-220 OH/IPC
011 Pressure Pump Assembly 867165-6/-7/ 72-10-03 OH/IPC
-14/-16
0i1 Pressure Regulator Assembly 869601-2/-3 79-20-05 OH/IPC
0i1 Scavenge Pump Assembly 868948-1/-2 72-12-03 OH/IPC
(Gearcase) 3101321-1 72-12-04 OH/IPC
0i1 Scavenge Pump Assembly 865046-3 72-50-04 OH/IPC
(Turbine)
Propelier Governor 893615-3 33091 OH/IPC
**Woodward Part -
No. 210536
893615-4 33091A OH/IPC
**Woodward Part
No. 210738
894418-3 72-13-20 OH/IPC
**Woodward Part
No. 2105404
894418-4 72-13-20 OH/IPC
**Woodward Part
No. 210735
894418-5 72-13-20 OH/IPC
**Woodward Part
No. 210742
Propeller Pitch Control 869130-12/-13 72-13-11 OH/IPC
895481-1/-2 72-13-12 OH/IPC
Resistor Assembly 305520-1-1 77-20-01 OH/IPC
(Compensating Resistor) thru -43-1
Solenoid Shutoff Valve Assembly 319980-5-1/-6-1 75-10-01 OH/IPC

(Anti-Ice)

**Woodward Governor Co, 5001 N 2nd St, Rockford, IL 61101
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Table 7. Applicable Publications List (Cont)

Nomenclature Part No. Publication Type
Solenoid Valve (0il1 Vent Valve) 319974-1-1 79-20-06 OH/IPC
Speed Switch 305394-2 74-30-01 OH/1IPC
305538-3/-6 74-30-02 OH/IPC
Torque Limiter Assy 895380-1/-2/-3 73-22-01 OH/IPC
Torque and Temperature Controller **%G49594-4/-5 3-2188 Opera-
tion
and
Service
Manual
Torque Sensor Assembly 895609-1/-2/-4/ 72-12-11 OH/IPC
-5/-6/-8
896826-2 thru 72-12-12 OH/IPC
-5 and -8/-9/
-11/-12
Torque Sensor Assembly (Module) 3101726-1 72-00-17 OH/IPC
Torque Sensor Compensator Assembly 867916-6 77-10-01 QOH/IPC

***AiResearch Mfg Co of California, 2525 W 190th St, Torrance, CA 90509
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GEMERAL - STANDARD PRACTICES

1. General

The standard practices and general maintenance instructions presented in
this chapter are recommended by the engine manufacturer. Frequent reference
shall be made to this chapter by personnel engaged in maintenance procedures
outlined in this publication. Table 1 provides a Tist of tools and consuma-
ble material required to perform STANDARD PRACTICES.

Table 1. Tools and Consumable Materials

Tool, Material or Compound

Manufacturer

NOTE: Equivalent substitutes may be used for listed items.

Any approved engine fuel
Any approved engine oil
Alternate lubricant:

Lubricant (0S-124)
Brush-on paint remover
(Federal Specification TT-R-251)

Color coat (Andrew Brown A423-66
Enamel No. 051 and C-1178 Converter)

Heli-coil extracting tools

High temperature compound
(Fel-Pro C5-A)

Keensert installation tool
Lacquer (MIL-1-7146)

Paint and carbon remover
(Turco XE-092 W)

Commercially available

Commercially available

Monsanto Company, 800 N Lindbergh Blvd,
St Louis, MO 63166

Commercially available

Griggs Paint and Hardware Co, 3602 S
16th Place, Phoenix, AZ 85040

Mite Corp, 466 Blake St, New Haven, CT
06515

Fel-Pro Inc, Division of Felt Products
Mfg Co, 7450 N McCormick Blvd, Skokie,
IL 60076

Tridair Ind, Fastener Div, 3000 W Lomita
Blvd, Torrance, CA 90505

Commercially available

Turco Products Inc, Purex Corp Ltd,
24600 S Main St, Wilmington, CA 90746
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Table 1. Tools and Consumable Materials (Cont)

Tool, Material or Compound Manufacture

Primer (P-415-66-611B with Griggs Paint, Subsidiary of Domcom Dist,
Catalyst C1178-66) 3602 S 16th Place, Phoenix, AZ 85040
Staking compound Loctite Corp, 705 N Mountain Rd,
(Loctite, Grade AV) Newington, CT 06111

Violet master marker Pannier Corp, 207 Sandusky, St,

(Grade 127-1/2) Pittsburgh, PA 15212

2. Standard Disassembly Procedures

A. Observe the following general procedures throughout disassembly or
removal operations.

(1)

Place each part removed from the engine on a clean workbench in the
order of disassembly, in preparation for cleaning and inspection.
Keep hardware and small parts together in trays to prevent parts
from being mislaid.

Provide proper covering or support to protect shafts, gears, studs,
curvics or any projecting part from being bent, scratched or other-
wise damaged.

Do not use steel or lead hammers directly on the assemblies or
their parts. Use cellulose-tipped hammers, fiber or rawhide
mallets. Do not clamp parts directly in the steel jaws of a bench
vise. Use a vise having micarta jaws or equivalent.

Spray steel parts with engine oil after disassembly. Cover all
parts with plastic sheeting or suitable plastic closures unless
cleaning and inspection are to be accomplished immediately.

Do not disassemble tube assemblies, hose assemblies, riveted assem-
blies, staked or press-fit parts (except seals and bearings),
remove nameplates, modification plates, lubrication plates, decals,
studs or their Tockrings and thread inserts, unless specifically
required in the text or necessary for replacement of a part. If
disassembly or removal is necessary, proceed in a manner consistent
with good shop practice.

70-00-00
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2. A. (6) Always seal ports, bores and passages. Cover large openings with
plastic sheeting. Cap open tube ends. If the engine is to be left
for even a short period in a partially disassembled state, cover or
cap all openings.

(7 During various stages of disassembly, examine all parts and assem-
blies for signs of scoring, burning or other defects. Note physi-
cal conditions which will not be apparent after cieaning. Tag in-
volved parts before they are cleaned and Taid out for detailed
inspection.

(8) Note and record number and thickness of all shims or shim washers
removed from the various components of the engine for reference at
reassembly.

(9) Record manner of Tockwiring for duplication at reassembly.

CAUTION: NO SCRIBE MARKS ARE ALLOWED ON ROTATING PARTS.
(10) Use violet master marker (Grade 127-1/2) for indexing housings and
shafts where required during disassembly.

-

3. Standard Reassembly Procedures

A. Perform reassembly procedures with careful attention to details outlined
in this publication. Highest standard of precision engine shop proce-
dures shall be observed throughout reassembly. Observe the following
general procedures at reassembly.

(1) Exercise extreme care to prevent dirt, dust or foreign particles
from entering the engine. If any foreign particle is dropped into
the engine during maintenance, stop work until foreign particle is
located and removed, even if this may cause considerable
disassembly.

(2) For added protection to the engine, cover large openings with
plastic sheeting. Cap open tube ends. If the engine is to be left
for even a short period in a partially disassembled state, cover or
cap all openings.

(3) If any parts were coated with corrosion-preventive compound, remove
all traces of compound and any accumulated foreign matter. Be sure
all parts are thoroughly clean before assembly. Wipe all parts and
surfaces with a clean, lint-free cioth.
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CAUTION: NO SCRIBE MARKS ARE ALLOWED ON ROTATING PARTS.

When special measurements for shimming of fitting are made on parts
or on assembled parts prior to their installation in the next
higher assembly, tag these parts as measured components of the
higher assembly and keep with that assembly. If replacement of a
measured component is required, repeat all measurements which in-
clude that part, using the new part.

Lightly coat new packings and gaskets used in the engine fuel sys-
tem with clean engine fuel or Tubricant (0S-124) prior to installa-
tion, and lightly coat new packings and gaskets used in the engine
0il system with clean engine oil or lubricant (0S-124) prior to
installation. Unless otherwise specified, lightly coat o0il wetted
parts (gears, shafts, bearings, etc) with clean engine oil prior to
assembly.

Unless otherwise specified, coat threaded male plumbing fittings
(except first two threads) lightly with clean engine oil before
assembly.

Whenever non-standard torque values are required for individual
parts, the parts are identified and the torque requirements are
Tisted in the applicable chapter/section/subject covering the part.
These specified torque values do not include frictional torques
developed by self-locking devices or "run-down" resistance. The
frictional resistance or "run-down" torque must be added to the
specified torque. Torque tolerances are not provided for nuts and
bolts since this tolerance is assumed to be the nominal tolerance
of a properly calibrated torque wrench. Where two torque values
are included, the lower value shall be used when torque is applied
to the nut and the bolt is held stationary. When torque is applied
to the bolt and the nut is held stationary, the higher value shall
be used. When torque values are not specified, conform to standard
shop practice of sources such as FAA Manual AC65-9, Airframe and
Powerplant Mechanics General Handbook.
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Foilow general guidelines 1listed in Tables A and B for tightening
small fasteners.

NOTE :

Fasteners installed through essentially inelastic
boundaries will first be tightened to remove visi-
ble clearance between parts. During this initial
tightening of the fastener, the "run-down" res-
istance shall be noted on the Tast rotation just
before establishment of a tensile preload in the
fastener. The fastener shall then be given a
steady additional tightening movement by the
wrench to produce a final torque, that is approxi-
mately equal to the "run-down" torque plus the
values shown in Table A for the respective thread
size. This procedure will produce +35/-35% percent
accuracy which is adequate for all items not
Tisted under torque values below. As a further
assistance, Table B gives general guidelines for
obtaining the final torque.

Table A:

Torque (in.-1b)
Thread Size Aluminum Fastener Cres Fastener

6 5 10

8 10 20

10 15 35
1/4 45 75
5/16 80 _ 160
3/8 140 275

Table B:

Thread Size Approximate Rotation After Run-down

6-32 45 deg
8-32 60 deg
10-24 40 deg
1/4-20 40 deg
5/16-18 40 deg
3/8-24 60 deg

70-00-00
Page 5
Mar 28/80



‘ AiResearch
Phoenix

MAINTENANCE MANUAL

TPE331-5/-6

3. A. (8) (a) Fasteners installed through elastic boundaries (sealed by
means of a diaphragm or similar elastomeric gasket) shall be
tightened uniformly to effect a pressure-tight seal.

(9) Unless otherwise specified flared tubing and hose fitting, not used
with conical seals, shall be tightened to torque values specified
in Table 2.

Table 2. Standard Torque Values for Flared Tubing and Hose Fittings
Not Used with Conical Seals

Tube Torque
Dash No. Aluminum Parts A1l Steel Parts Units
2 12-15 35-40 in.-1b
3 20-35 70-80 in.-1b
4 40-60 100-120 in.-1b
5 65-85 140-160 in.-1b
6 100-120 190-220 in.-1b
7 140-160 240-280 in.-1b
8 180-220 300-350 in.-1b
10 270-330 440-500 in.-1b
12 360-440 600-660 in.-1b
16 500-620 840-960 in.-1b
20 660-780 1080-1320 in.-1b
24 800-960 1500-1800 in.-1b
28 960-1140 2160-2520 in.-1b
32 1080~1320 2400-2880 in.-1b
70-00-00
Page 6
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CAUTION:  PROPER INSTALLATION OF CONICAL SEALS DESCRIBED
IN THE FOLLOWING STEP IS ESSENTIAL TO AVOID
FLOW RESTRICTION OR SUBSEQUENT LEAKAGE. CONI-
CAL SEALS ARE TO BE USED CNLY ONCE AND SHALL BE
REPLACED AT EACH DISASSEMBLY OF PLUMBING. EN-
SURE THAT PREVIOUSLY INSTALLED CONICAL SEAL IS
REMOVED FROM PLUMBING FITTING BEFORE INSTALLING
NEW CONICAL SEAL.

NOTE: Conical seals are used at specific Tocations dur-
ing engine production to preclude leakage. How-
ever, conical seals mav be used at any flared tub-
ing fitting of appropriate size in fuel and oil
systems as a repair to correct leakage at the op-
tion of the user.

Unless otherwise specified, flared tubing fittings when used with
conical seals shall be tightened to torque values in Table 3. When
conical seals are used, install conical seals and tighten fittings
as follows.

(a) Select proper conical seal part number for tube assembly being
installed. (Refer to table 3.)

(b) Lubricate conical seal and threads of plumbing fitting with
clean engine o0il.

CAUTION: DO NOT INSTALL CONICAL SEAL INTO TUBE
NUTS. SEAL SHALL BE INSTALLED ON MALE FIT-
TING ONLY.

(¢) Install conical seal onto male flare portion of plumbing
fitting. Flats on conical seal are designed to provide proper
positioning of seal onto plumbing fitting to prevent cocking
of seal that could cause flow restriction.

(d) Thread tube nut onto plumbing fitting several turns with
fingers until joint is snug. If tube nut cannot be tightened
snugly with fingers, disassemble and correct problem to pre-
vent assembly damage to conical seal.

70-00-00
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USE CARE NOT TO TIGHTEN TUBE NUTS MORE

THAN SPECIFIED TO AVOID DAMAGING SEAL. DO
NOT LOOSEN TUBE NUT AFTER INITIAL TORQUE
APPLICATION WITHOUT REPLACING CONICAL

SEAL.

CONICAL SEAL IS SUBJECT TO COLD CREEP;
THEREFORE A DOUBLE TIGHTENING PROCEDURE IS

REQUIRED.

(e) Tighten tube nuts as follows.

L

[TISIIET Y

Tighten tube nuts to torque value specified in Table 3.
Torque values are higher than torque values for tube nuts
without conical seals installed.

Altow five minutes elapsed time for cold creep to occur.

Recheck torque on tube nuts and, if required, further
tighten to torque value specified in Table 3.

Table 3. Standard Torque Values for Flared Tubing Fittings
Used with Conical Seals
Tube Conical Seal Torque (in.-1b)
Dash No. Part No. A1l Steel Parts
3 651-525-9003 95 to 105
4 651-525-9004 135 to 155
5 651-525-9005 195 to 215
6 651-525-9006 270 to 300
8 651-525-9008 360 to 400
(11) Minimum running torque values have been established for several

sizes of bolts and self-Tocking female threads.

Bolts and inserts

with running torques Tless than the below minimum shall be replaced.

Bolt/Insert Size

8-32

10-32
1/74-20
1/4-28

Minimum Running Torque

4 in.-1b
6 in.-1b
6 in.-1b
6 in.-1b

70-00-00
Page 8
Mar 28/80



———

lonmzery| AiResEarch

N Phoenix

MAINTENANCE MANUAL
TPE331-5/-6

12) Any extension used with a torque wrench to provide access, or any
special tool, providing an offset causes a difference indicated and
actual torque. The actual torque applied in this condition may be
calculated as follows.

R=TXL
L +E

Where: R

i

Indicated torque on torque wrench

—
i

Actual torque

—
i

Effective length of torque wrench Tever arm
(See figure 1)

E

i

Effective length of offset (See figure 1)

4. Replaceable Components

A.

Replace the following components in addition to the replacable compo-
nents cutlined in other chapters.

(1) Replace all plumbing, tubing, fittings, brackets, grommets, and
common hardware if required.

(2) Replace all packings and gaskets removed during maintenance.
Replace Damaged Keensert Studs and Inserts

NOTE: Studs Tess than three-eighths inch diameter do not have
a pilot hole.

(1) Cut off stud just above mounting surface to expose pilot hole for
removal drill.

CAUTION: DO NOT ALLOW DRILL TO TOUCH HOUSING OR DAMAGE
MAY RESULT.

(2) Using pilot hole as a guide, drill out stud or insert until only a
thin shell remains.

(3) Bend locking keys inward and break them off. Remove stud or insert
with an "easy-out" tool.

(4) 1Install replacement stud or insert if same size as original.

(5) Check that hole and replacement stud or insert are free of foreign
matter. Coat threads with staking compound (Loctite, Grade AV).

70-00-00
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Turn stud or insert into threaded hole until step is 0.01 to 0.03
inch below machined surface. Drive in Tocking key using a hammer
and keensert installation tool. .

Replace Damaged Heli-Coil Inserts

(1)

Damaged heli-coil inserts may be removed with heli-coil extracting
tools. For removal and replacement instructions and tools
required, reference should be made to the manufacturer.

Specific cleaning procedures for individual parts are listed in 72-00-
00, GENERAL - CLEANING/PAINTING. Correct and thorough cleaning of all
components is important to successful inspection, maintenace and satis-
factory operation maintenance.

(2)

(3)

WARNING: CLEANING SHALL BE PERFORMED IN A CLEAN, WELL-
VENTILATED ROOM. RUBBER GLOVES AND PROTECTIVE
CLOTHING SHALL BE WORN. EXTINGUISHERS AND VAT
OR TANK COVERS SHALL BE ON HAND IN CASE OF
FIRE.

After cleaning, place components on clean paper-covered benches.
Ports and orifices shall be capped, plugged or sealed, and
protected from dust or other contaminants by plastic covers. Steel
and 400 series stainless steel parts require the application of
corrosion-preventive compounds after cleaning to prevent rust and
corrosion.

Clean all parts to remove oil, grease, dust stains and soiled
areas. Flange areas, register diameters and sealing surfaces shall
be cleaned of oil, gaskets and sealing compound, if present.

Remove corrosion products, whenever they appear and re-treat base
metal before reassembly. Heat discoloration of metal surfaces due
to normal service temperature is not objectionable, however, scale
that may come loose and damage the engine shall be removed. Carbon
residue and combustion products shall be removed.

Do not remove paint films that are tightly bonded to base metal and
are otherwise serviceable; however, clean and touch up the top coat
as required.

70-00-00
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Prepare Parts for Repainting

(1)

Dip part in paint and carbon remover (Turco XE-092 W). Where com-
plete stripping is not desirable or feasibie, & brush-on paint
remover (Federal Specification TT-R-251) may be used.

Following stripping operation, thoroughly clean, wipe and dry part.

Treat magnesium parts from which paint has been removed in nrepara-
tion for repainting to prevent corvosion in accordance with 72-00-
00, GENERAL - CLEANING/PAINTING.

Repaint external, non-critical surfaces of parts as follows, unless
otherwise specified, in applicable repair instructions for individ-
ual parts.

(a) Plug all holes and mask all areas not to be painted.
Thoroughly clean and dry the surfaces to be painted.

(b) Prepare primer (P-415-66-611B with Catalyst C1178-66) (mix in
equal parts by volume). Prepare color coat (Andrew Brown
A423-66 Enamel No. 051 and C-1178 Converter) (mix equal parts
by volume).

(c) First apply one coat of primer and allow to air-dry 15 to 30
minutes followed by one hour at 79 to 107C (175 to 225F), then
apply one coat of color coat. Allow to air-dry 15 to 30
minutes followed by one hour at 79 to 107C (175 to 225F).

7. Other Standard Practices

AQ

B.

Standard practices which are considered common throughout

ndustry, such

Ei
as riveting, welding, etc, are not included in this publication.

Lockwiring

(1)

(2)

The double-twist method of safetywiring is the most common method
used. The single-wire method may be used on parts in electrical
systems and in places that are difficult to reach.

When securing closely spaced bolts, the number that can be secured
by a 24 inch length of wire is the maximum number that may be
safety wired in a series.

70-00-00
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FIRESHIELDS - DESCRIPTION AND OPERATION

The fireshields consists of upper and lower shield half assemblies mounted
around the circumference of the plenum assembly mounting flange. Purpose of the

fireshields is to confine the heat generated in the combustion section to the
rear half of the engine.
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FIRESHIELDS - MAINTENANCE PRACTICES

1. Removal/Installation

NOTE: Table 201 provides a 1ist of all materials and compounds
required to perform Removal/Installation.
Table 201. Materials and Compounds
Material or Compound Manufacturer

NOTE: Equivalent substitutes may be used for listed items.

High temperature compound Fel-Pro Inc, Division of Fel Products
(Fel-Pro C5-A) Mfg Co, 7450 North McCormick Blvd,

Skokie, IL 60076

A. (Codes BA-EA, GA, KA) Remove Fireshields (See Figures 201, 202)

(1)

Remove thermocouple harness assembly. Refer to 77-20-03, MAINTEN-
ANCE PRACTICES.

Remove turbine 0il supply lines. Refer to 79-20-08, MAINTENANCE
PRACTICES.

Remove bleed air lines. Refer to 73-10-01, 73-10-13, 73-10-02 and
75-10-01, MAINTENANCE PRACTICES.

(Codes BA-BC, EA, GA, KA) Remove fuel heater lockout valve
plumbing. Refer to 73-10-01, MAINTENANCE PRACTICES.

Remove fuel manifold assembly and fuel flow divider. Refer to 73-
10-07, MAINTENANCE PRACTICES.

Remove ignition leads. Refer to 74-10-01, MAINTENANCE PRACTICES.

Remove shield half assemblies.

71-30-01
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(Codes BA-BC, FA, GA, KA) Fireshield Installation
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NOTE: Apply high temperature compound (Fel-Pro C5-A) to
threads of bolts, studs, screws or nuts and to threads
(except first two threads) of male plumbing fittings
located aft of the fireshield unless otherwise

specified.

(Codes BA-BC, EA, GA, KA) Install fireshields (See Figure 201)

(1) Apply compound (Fel-Pro C5-A) to bolts.

(2) Assemble gaskets on lower shield half. Install supports and
secure. Tighten bolts (30, 55, figure 201) to 25 inch-pounds
torque. Tighten bolts (40) to 60 inch-pounds torque. Tighten
screws (145, 150, 170) to seven inch-pounds torque.

(3) Assemble seal, upper shield half assembly. Install supports and
secure. Tighten bolts (30, 50, figure 201) to 25 inch-pounds
torque. Tighten screws (210, 230) to seven inch-pounds torque.

(4) Install shield half assemblies. Tighten bolts (15, 40, 70, figure
201) to 60 inch-pounds torque.

‘ KEY TO FIGURE 201
SUPPORT 145, SCREW
BOLT 150. SCREW
NUT 155. GASKET
BOLT 160. NUT
SUPPORT 165. WASHER
BOLT 170.  SCREW
SUPPORT 180. SHIELD UPPER HALF
BOLT (CODES BA-BC, EA)
BOLT 195. GASKET
NUT 200. NUT
BOLT 205. WASHER
NUT 210. SCREW
SCREW 215. GASKET
WASHER 220. NUT
GASKET 225. WASHER
COVER 230. SCREW
BOLT 235. SHIELD UPPER HALF
SHIELD LOWER HALF (CODES GA, KA)
GASKET 270. GASKET
NUT 290. GASKET
WASHER 315, NUT PLATE

71-30-01
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(Codes CA-CC) Fireshield Installation
Figure 202 71-30-01
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(Codes GA, KA) Install cover and secure. Tighten bolts (
figure 201) to 35 inch-pounds torque. Tighten screws (85
inch-pounds torque.

105,
) to seven
Install ignition leads. Refer to 74-10-01, MAINTENANCE PRACTICES.

Install fuel manifold assembly and fuel flow divider. Refer to 73-
10-07, MAINTENANCE PRACTICES.

Install bleed air lines. Refer to 73-10-01, 73-10-13, 73-10-02,
and 75-10-01, MAINTENANCE PRACTICES.

(Codes BA-BC, EA, GA, KA) Install fuel heeater lockout valve plumb-
ing in accordance with 73-10-01, MAINTENANCE PRACTICES.

Install turbine o0il supply line. Refer to 79-20-08, MAINTENANCE
PRACTICES.

Install thermocouple harness assembly. Refer to 77-20-03, MAINTEN-
ANCE PRACTICES.

C. (Codes CA-CC) Install Fireshields (See Figure 202)

(1)
(2)

SUPPORT
BOLT
SUPPORT
NUT
BOLT
BOLT
SUPPORT
NUT
BOLT
BOLT
SUPPORT
NUT
BOLT

Apply compound (Fel-Pro C5-A) to bolts.

Assemble gasket onto shield Tower half and secure. Tighten screws
(120, figure 202) to seven inch-pounds torque. Install supports
and secure. Tighten bolts (30, figure 202) to 25 inch-pounds
torque.

Assemble gaskets onto shield upper half and secure. Tighten screws
(145, figure 202) to seven inch-pounds torque. Install supports
and secure. Tighten bolts (30, 55, 90, figure 202) to 25 inch-
pounds torque.

‘ KEY TO FIGURE 202

85. BOLT

90. BOLT

95. SHIELD LOWER HALF
105.  GASKET

110.  NUT

115. WASHER

120.  SCREW

125. SHIELD UPPER HALF
130.  GASKET

135. NUT

140. WASHER

145. SCREW

71-30-01
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C. (4) 1Install shield half assemblies. Tighten bolts (35, 60, 80, 85,
figure 202) to 60 inch-pounds torque. Install support (5) and
tighten bolts (10) to 60 inch-pounds torque.
(5) Install ignition leads. Refer to 74-10-01, MAINTENANCE PRACTICES.
(6) Install fuel manifold assembly and fuel flow divider. Refer to 73-
10-07, MAINTENANCE PRACTICES.
(7) Install bleed air lines. Refer to 73-10-01, 73-10-13, 73-10-02,
and 75-10-01, MAINTENANCE PRACTICES.
(8) Install turbine o0il supply line. Refer to 79-20-08, MAINTENANCE
PRACTICES.
(9) Install thermocouple harness assembly. Refer to 77-20-03, MAINTEN-
ANCE PRACTICES.
Inspection/Check

A. Inspect Fireshields

(1)

(2)

Inspect shaped section for deterioration or obvious damage.
Replace damaged shaped sections.

Inspect shield half assemblies for cracks or obvious damage. Refer
to Approved Repairs.

Approved Repairs

Repair damaged shield half assemblies in accordance with standard shop
practices.
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GENERAL - DESCRIPTION AND OPERATION
1. General (See Figures 1 and 2)

The turboprop aircraft engine is a lightweight fixed-shaft engine designed
to provide primary power for fixed wing aircraft. The primary divisions of
the engine are the reduction gear and shaft section, compressor section,
combustion section, turbine section and associated systems. Accessories and
components of power management system and other systems (fuel, oil, air, ig-
nition, electrical, torque limiting and indicating, and temperature indicat-
ing) required for engine operation are mounted on the reduction gear and
shaft section and along the body of the engine.

Output drive for the aircraft propeller is provided by the reduction gear
section. The gear trains of the reduction gear section are driven by the
rotating group of the engine. The engine main rotating group is made up of
the compressor impellers, turbine wheels and tie bolt. The compressor im-
pellers and turbine wheels are joined and indexed by curvic (special face)
couplings which are held in place by the tie bolt to make up the rotating
assembly.

A torsion shaft, positioned concentrically inside the main shaft, extends
through the length of the shaft and is coupled to the reduction gear
section. The torsion shaft is driven by a spline at the rear of the main
shaft and drives the helical gearshaft set (high speed pinion) through a
spline coupling at the front. On engines without a direct drive fuel con-
trol the high speed pinion in turn drives the remainder of the gear train.
On engines with a direct drive fuel control the fuel control gear train is
driven by a gear arrangement from the high speed pinion through the torque
sensor gear. Leading particulars of the engine are listed in Table 1.

Table 1. Leading Particulars

Engine Type seveocoonossosss Single-shaft turboprop engine with integral gearbox
COMPreSSOr  cessscsssscsssassssnns Cesesessasaessencascens . Two-stage centrifugal
Turbine .ceees cocevsns wscennse ceocsoeses esnscesssoas cessasense Three-stage axial
Combustion Chamber .ccocesceocssons s eoeessscsesscssecsceassensassss Single annular
Engine Dry Weight (complete engine) ........ crecsesasanes ceesesesnans 360 1b max
Length of Engine (nominal) .ecevecovcococasnns seesns B L
Width of Engine (nominal) seeeessocesesssnoscnoscsosssssascns secscosenoe . 22 in.
Height of Engine (nOMinal) eeeeesesussoscsonsocaocesesacoanscscsssssscse &/ 1N
(Codes BA-BC, EA, GA, HA) Propeller Shaft Speed at Turbine

Speed of 41,730 rpm (100 percent) ceveececocacccscnnss cescsessvnssass 2000 rpm
(Codes AA-AC, CA-CC, FA, KA, LA) Propeller Shaft Speed at Turbine

Speed of 41,730 rpm (100 percent) ....... sosessaussesesaensanuses eone 1591 rpm
Absolute ATLitude c.ecocevoocsvcossnoacosconnasascoscns eecssassscssessss 30,000 ft
Starting ATLitUde veeeecscsnccssssserssssnscsnsesscesoass Sed level to 20,000 ft

72-00-00
Page 1
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Table 1. Leading Particulars (Cont)

Ambient Air Temperature
Operat’i(}ﬂ v 2202008000 L A R R R A R 2% 690608038 me o ee -54 tO 55(: ("'65 tO 130F)
Stal"tﬂ"lg @B 0P s 0505 8 ®vwenensecn s "% 9080800600 ®e o ens 0050 H D "40 tO 55C (“'4’0 tO 130F)

Exception: Lowest permissible temperature shall be that at
which the fuel viscosity is 12 centistokes.

Engine 011 Consumption ..c.esecess seeeonssscsssassssssss0One gt max per 10 hours
Electrical Power for Starter ......e...... 28 vdc, 600 amp (1000 amp momentary)
R (Codes AA-AC, CA-CC, FA, KA, LA) Propeller Shaft Rotation

(Tooking forward) ceeeeeenea. tessesenesnasonses sesesessssssss COunterclockwise

R (Codes BA-BC, EA, GA, HA) Propeller Shaft Rotat1on
(Tooking forward) ...... t e euaeuenonencsesasnaeeansoase e bt ennensace Clockwise
R (Codes AA-AC, CA-CC, FA, KA, LA) Propeller Shaft Gear Ratio v.eoncuseose. 0.0382
R (Codes BA-BC, EA, GA, HA) Prope]]er Shaft Gear RATIO ceeveeevooosnnoosss 0.0479
Propeller Mounting ...ecoe.. seessescasesaes sessosanessuassssnssssesssses Flanged

Approved Fuel and 01l Types ceeseessssssasessess Refer to Aircraft Flight Manual

2. Reduction Gear and Shaft Section

The reduction gear and shaft section comprises the forward section of the
engine above the air inlet duct. The main gear train of the section is
directly coupled to the aircraft propeller through the propeller shaft
assembly. Secondary gear trains operate shaft-driven accessories and compo-
nents of associated systems mounted on the rear of the reduction gear and
shaft section. Input, intermediate, and output housing assemblies enclose
the reduction gear and shaft section.

3. Compressor Section

InTet air enters the compressor section through an inlet duct located at the
bottom of the input housing assembly. The first stage impeller of the com-
pressor section compresses the inlet air and forces it through the inter-
stage duct assembly to the second stage impeller. Air is further compressed
by the second stage impeller and is discharged into the combustion section.

4., Combustion Section

The compressed air supplied from the compressor section flows into a single
reverse flow annular combustion chamber assembly enclosd by the plenum
assembly. Here atomized fuel supplied by the fuel nozzle and manifold as-
sembly of the fuel system is mixed with the compressed air. Five primary
fuel nozzles are used for starting and ten secondary fuel nozzles for all
other phases of operation. During starting and inital acceleration, the
fuel-air mixture is ignited by two igniter plugs of the ignition system.
After ignition cutout, combustion is self-sustaining. The resultant

72-00-00
Page 2
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combustion gases are directed to the three-stage axial turbine by the tran-
sition Tiner assembly.

The turbine plenum assembly, attached to the compressor housing assembly,
provides a plenum for compressed air which encloses the combustion area
keeping the outer surfaces of the engine relatively cool. The rear end of
the plenum assembly provides a register for the turbine bearing support and
for mounting the fuel nozzle and manifold assemblies.

Turbine Section

The turbine section contains three axjal-flow turbine wheels and three sta-
tor assemblies. Gases from the combustion section flow through the stator
and wheels and exhaust to atmosphere through the exhaust pipe assembly.
Some compressor air is directed against the rear face of the first stage
turbine wheel for cooling. The turbine section provides power through the
reduction gear and shaft section to drive the propeller.

Power Management System (See Figures 3 Through 18)

The major components of the power management system are the engine fuel con-
trol assembly, the propeller governor assembly and the propeller pitch con-
trol, plus the interconnecting mechanical linkage that coordinate the con-
trol functions. These interrelated power management controls are rigged to
provide two basic modes of operation: the beta mode and the propeller-
governing mode.

Beta-mode operation provides for pilot control of propeller blade angle and
selection of engine speed. The fuel control unit automatically meters fuel
flow to supply engine power required by propeller load. Beta-mode operatiaon
is normally utilized at reduced aircraft speeds for reverse-pitch braking on
the runway and for ground operation.

Propeller governing mode operation provides for pilot control of engine
power and selection of the engine speed-governing point. The propeller gov-
ernor controls the propeller blade angle position to absorb the pilot-
selected power setting while maintaining constant engine speed. Propeller
governing mode operation is utilized for all airborne operations.

A.  (Codes AA-EA) Fuel Control and Pump Assembly
(1) General

The fuel control and pump assembly is composed of a fuel high pres-
sure and boost pump assembly and fuel control unit. These compo-
nents are stacked together as a single assembly on a four-stud
drive pad, located in the upper right-hand position at the rear of
the reduction gear section. The fuel control unit meters the fuel,
supplied by the boost and high pressure fuel pumps, to the engine

72-00-00
Page 5
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combustion chamber in accordance with sensed engine requirements
and pilot inputs. The fuel control unit is composed of three major
fuel devices: an underspeed governor, an overspeed governor, and
manual fuel valve (main metering valve).

Fuel-flow range is established by two basic 1imiting devices:

(a) A pneumatically controlled maximum fuel schedule which is a
function of engine speed and compressor discharge pressure as
modified by an inlet temperature sensor.

{(b) A pneumatically controlled minimum fuel flow schedule which is
a function of compressor discharge pressure.

A specific gravity manual adjustment is externally located on the
fuel control unit to provide compensation for different fuel types.

Figures 10 through 18 illustrate typical fuel system installations
of various configurations.

Underspeed governor.

The underspeed governor, a droop-type speed control, is functional
at reduced engine speed in a beta-mode operation. The engine speed
selection is pilot-controlled within limits specified in
ADJUSTMENT/TEST. As engine speed increases beyond the selected
setting, the underspeed governor reduces the fuel flow to oppose
any speed increase.

The minimum speed setting provides a minimum engine speed during
ground operation. The maximum speed setting provides more power
for reverse-pitch braking operation during landing.

The minimum speed setting provides a minimum engine speed during
ground operation. The maximum speed setting provides more power
for reverse-pitch braking operation during landing.

The flyweight-type underspeed governor, driven by the fuel control
unit drive shaft, positions a flapper which modulates pneumatic
output to the metering valve to control fuel flow. Variable-speed
selection is accomplished by controlling the speeder-spring tension
that opposes the speed-sensing flyweight action. The speed lever
shaft, which positions the speeder-spring tension mechanism, pro-
trudes from the fuel control unit. Mechanical linkage connects the
underspeed governor shaft to the propeller governor assembly speed-
control shaft and, coordinated into a single cockpit control,
provides for pilot control of the underspeed governor speed-setting
during beta mode and pilot control of the propeller governor assem-
bly speed-governing point during propeller-governing mode. The un-
derspeed governor is set at least three percent below the propeller
governor assembly setting to prevent interference between the two
speed-control governors.
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The Tinkage from the underspeed governor to the cockpit control is
airframe-furnished.

Power lever controlled metering valve.

The metering valve meters fuel flow to control engine power at all
engine speeds during both beta-mode and propeller-governing mode.

At a fuel flow sufficient to drive the engine speed above 100 per-
cent, the propeller governor assembly establishes a constant-
engine-speed operation by automatically increasing propeller blade
angle to absorb engine power. Additional fuel flow provides addi-
tional power at a constant engine speed (propeller-governing mode).
Propeller-governor mode for engine speeds Tess than 100 percent can
be established by pilot control of the speed lever.

The power lever shaft, which controls a flapper that sets pneumatic
computer output to the metering valve, protrudes from the fuel con-
trol unit. Mechanical linkage connects the power lever shaft to
the propeller pitch control cam shaft and, coordinated into a sin-
gle cockpit control, provides for pilot control of the propeller
blade angle during beta-mode of operation. The power lever posi-
tion relationship to fuel flow and propeller blade angle (on a typ-
ical installation) is shown in Figures 19 through 22.

The linkage from the propeller pitch control to the cockpit control
is airframe-furnished.

Overspeed governor.

The flyweight-type overspeed governor is a safety device to control
engine speed at approximately 105 percent in the event of control
system malfunction. Excess engine speed produces overspeed gover-
nor flyweight action, which reduces fuel flow to oppose any engine
speed increase.

(Codes FA-LA) Fuel Control and Pump Assembly

(1)

General.

The fuel control and pump assembly is composed of a fuel high pres-
sure and boost pump assembly and fuel control unit. These compo-
nents are stacked together as a single assembly on a four-stud
drive pad, located in the upper right-hand position at the rear of
the reduction gear section. The fuel control unit meters the fuel,
supplied by the boost and high pressure fuel pumps, to the engine
combustion chamber. The fuel control unit is composed of three
major fuel devices: an underspeed governor, an overspeed governor,
and manual fuel valve (main metering valve).
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Fuel-flow range is established by two basic Timiting devices:

(a) A maximum fuel flow schedule functionally controlied by
mechanical means and compressor discharge pressure and compen-
sated for compressor inlet temperature and pressure variance.

(b) A minimum fuel flow schedule functionally controlled by
mechanical means and compressor discharge pressure.

A fuel trim manual adjustment is externally located on the fuel
control unit to provide compensation for different fuel types.

Figures 10 through 18 illustrate typical fuel system installations.
Underspeed governor.

The underspeed governor, a droop-type speed control is functional
in a beta-mode operation. The engine speed selection is pilot-
controlled within 1imits specified in ADJUSTMENT/TEST, Table 503.
Should engine speed attempt to increase beyond the selected set-
ting, the underspeed governor reduces the fuel flow to oppose any
speed increase.

The minimum speed setting provides a minimum engine speed during
ground operation for reduced noise level. The maximum speed set-
ting provides greater power during reverse-pitch braking operation.

The flyweight-type underspeed governor, gear-driven by the fuel
control unit drive shaft, positions the fuel main metering valve
through mechanical linkage to control fuel flow. Variable-speed
selection is accomplished by controlling the speeder-spring loading
that opposes the speed-sensing flyweight action. The speed levor
shaft, which positions the speeder-spring loading mechanism, pro-
trudes from the fuel control unit. Mechanical linkage connects the
underspeed governor shaft to the propeller governor assembly speed-
control shaft and, coordinated into a single cockpit control,
provides for pilot control of the underspeed governor speed-setting
during beta-mode and pilot control of the propeller governor assem-
bly speed-governing point during propelier-governing mode. The un-
derspeed governor is set at least three percent below the propelier
governor assembly setting to prevent governing interference between
the two speed-control governors.

The linkage from the underspeed governor to the cockpit control is
airframe-furnished.
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(3) Power lever controlled metering valve.

The manual fuel valve shaft position meters fuel flow to control
engine power at all engine speeds during beta-mode and during
propeller-governing mode.

At a fuel flow sufficient to drive the engine speed above the
propeller governor setting, the propeller governor assembly esta-
blishes a constant-engine-speed operation by automatically increas-
ing propeller-blade pitch angle. Additional fuel flow provides ad-
ditional power at a constant engine speed (propeller-governing
mode). Propeller-governor mode for speed setting can be esta-
blished by pilot control of the speed lever.

The manual fuel valve shaft (power lever shaft) that controls the
main metering valve position protrudes from the fuel control unit.
Mechanical linkage connects the power lever shaft to the propeller
pitch control cam shaft and, coordinated into a single cockpit con-
trol, provides for pilot control of the propeller-blade pitch angle
during beta-mode of operation. The power lever position relation-
ship to fuel flow and propeller blade angle (on a typical installa-
tion) is shown in Figures 21 and 22.

The Tinkage from the propeller pitch control to the cockpit control
is airframe-furnished.

(4} Overspeed governor.

The flyweight-type overspeed governor is a safety device to control
engine speed at appproximately 103 percent in the event of
propeller governor assembly malfunction. Excess engine speed pro-
duces overspeed governor flyweight action, which reduces fuel flow
to oppose any engine speed increase.

Propeller Governor Assembly

The propeller governor assembly is mounted in the lower left-hand posi-
tion at the rear of the reduction gear section. The propeller governor
assembly provides a constant engine speed during the propeller-governing
mode of operation. The gear driven propeller governor assembly is com-
posed of an integral gear type pump, metering valve, and flyweight
governor. Engine lubricating oil is internally directed to the
propeller governor assembly oil pump inlet. The pressure pump boosts
the oil pressure sufficiently to position the propeller blade angle in
propeller governing mode. The o0il flow is metered by the metering
valve, controlled by flyweight governor action in response to engine
speed change. The oil flow is metered so as to maintain pressure in the
pitch control and propeller so as to set the blade angle required to
maintain the speed setting.
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The propeller governor assembly speed setting shaft is connected to the
underspeed governor shaft on the fuel control unit by mechanical
linkage. The propeller governor assembly provides for propeller-
governing mode of operation at a choice of engine speed settings. Pilot
control of the cockpit speed Tever determines the amount of preload on
the governor speeder spring, which loads the flyweights.

During the beta-mode of engine operation the propeller governor assembly
is not governing and supplies high-pressure oil vie the propeller pitch
control to the engine propeller control components.

Propeller Pitch Control

The propeller pitch control is mounted at the rear of the reduction gear
section on the propeller shaft centerline. The propeller pitch control
is composed of a ported sleeve, which is positioned by a cam. The con-
trol end of the beta tube (which also has oil-supply ports) rides inside
the ported sleeve.

The positioning cam-control shaft is connected to the main metering
valve power-lever shaft by mechanical linkage. During propeller-
governing mode, the propeller pitch control serves no basic function
other than oil passage and housing for the beta tube. In beta-mode,
(underspeed governing), the propeller pitch control provides for pilot
control of propeller blade pitch angle. Pilot control is accomplished
by manually positioning the propeller pitch control cam. The beta tube
011 supply holes are then aligned with the ported sleeve so that the
pressure supplied to the propeller balances the propeller piston spring.

Beta Tube

The propeller oil-transfer (beta) tube extends aft from a threaded ad-
justable connection in the propeller dome, through the engine propeller
shaft, and into the propeller pitch control. The tube portion, housed
within the propeller pitch control ported sleeve has oil supply ports
through which propeller governor discharge oil is supplied to the
propeller dome. During beta-mode, the beta tube and the propeller pitch
control jointly control the oil pressure to the propeller dome to posi-
tion the blade pitch angle. During propeller-governing mode, the beta
tube performs no control function (due to the ported sleeve position)
and serves only as an oil passage.

Torque/Temperature Limiter

(Codes AA-BC, EA-GA, KA, LA) The torgque limiter is essentially a valve
with one side connected between the fuel control and fuel shutoff valve
and bypass metered fuel to reduce fuel supply to the engine. The torque
limiter consists of a torque motor with two coils wound in parallel. If
an overtorque condition arises, the torque motor receives an electrical
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signal from the torque 1imiter controller which is an electronic assem-
bly remotely located in the airframe. The overtorque signal to the
torque motor will position a plate valve in the torque limiter, permit-
ting fuel to bypass directly back to the inlet of the fuel pump assembly
thus reducing fuel flow to the engine.

(Codes BA-BC, EA, GA, KA) The torque limiter bypass valve is also actu-
ated by the electronic controller to limit engine interstage turbine
temperature (ITT).

Negative Torgue-Sensing (NTS) System

The NTS system is composed of two major components - the torque sensor as-
sembly and the propeller feathering valve. The function of the NTS system
is to limit the torque the engine can absorb from the propeller during wind-
milling and thereby prevent high propeller drag conditions. The NTS system
effects a movement of the propeller blades automatically toward their
feathered position (should the engine suddenly Tose power while in flight)
and precisely modulates the propeller-blade pitch angle during a propeller-
windmilled engine air-start.

The torque sensor assembly is internally located. The torque-sensor func-
tion in the NTS system is to hydraulically actuate the propeller feathering
valve when too much negative torque is applied to the engine.

The propeller feathering valve is hydraulically actuated by the torque sen-
sor assembly, or can be manually actuated by pilot control. The feathering
valve is externally mounted on the rear of the reduction gear section to
provide a connection for a manual control. In response to the torque sensor
assembly, or by manual actuation, the feathering valve blocks the high-
pressure oil-flow to the pitch control, and simultaneously relieves high-
pressure oil in the propeller dome, which allows the spring-loaded propeller
blades to move toward a feathered position. The engine manual fuel shutoff
valve must be rotated to its closed position immediately prior to manual ac-
tuation of the feathering valve. This function is performed by a cockpit
control. Releasing the actuating pull on the spring-loaded feathering valve
allows it to return to its normal operating position.

On aircraft equipped with an NTS indicator 1light, an NTS operational check
may be performed. This check can be performed before and after flight, and
can be used for trouble shooting and failure detection. The NTS check is
made by observing the NTS indicator Tight during the engine cranking cycle.
The unfeathering pump must be energized to raise the propeller oil pressure
Tevel sufficiently to activate a pressure-sensitive switch which will illu-
minate the NTS indicator Tight. When the starter is energized, the NTS in-
dicator Tight should go out momentarily, then illuminates after the high in-
itial negative torque decreases.
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Ignition System (See Figure 23)

During engine starting, ignition of the fuel-air mixture within the com-
bustion chamber assembly is accomplished by the ignition system. The igni-
tion unit is energized by 24 volts dc through a speed switch at the appro-
priate engine rpm and delivers high voltage pulses to the igniter plugs
through the ignition leads. The igniter plugs produce igniting sparks to
start combustion. The system is de-energized by the speed switch when en-
gine rpm reaches a value that indicates combustion has become self-
sustaining. In addition to ignition control, the speed switch provides
electrical control of the fuel shutoff valve and the starter-generator as
functions of engine rpm.

Inlet Anti-Ice System (See Figures 24 and 25)

The inlet anti-ice valve, mounted on the lower left side of the compressor
housing, is a normally-closed poppet-type valve actuated by a separate
switch. Plumbing lines connect the valve ports to the compressor air dis-
charge tap on the turbine plenum and to the inlet anti-icing shield. When
the anti-ice valve is open, it permits flow of hot compressed air to pre-
vent formation of ice. A connection is provided from which hot air may be
obtained to provide anti-icing to other parts of the aircraft.

(Pre SB72-0042) Interstage Turbine Temperature (ITT) Indicating System
(Multi-Piec)

The interstage turbine temperature (ITT) system thermocouples are located
at the second stage stator inlet position. The thermocouples are un-
grounded, enclosed, junction type and are connected in parallel by 1/8 inch
Chromel and Alumel bus bars. Construction of the system is such that each
temperature probe may be individually replaced. Internal Teadwires attach
to the bus bars and route the temperature signal to the plenum connector
located at the rear of the engine. An external harness assembly connects
to the plenum connector and routes the signal to the compensating resistor
control. The ITT compensating resistor control is mounted on the left side
of the engine and is connected to the external thermocouples harness
assembly.

(Post SB72-0042) Interstage Turbine Temperature (ITT) Indicating System
(Single Piece)

The interstage turbine temperature (ITT) sensor assembly is a one-piece as-
sembly consisting of twelve sensing probes located at the second stage sta-
tor inlet position and a Tead which connects to the compensating resistor
control. The sensing probes are ungrounded and enclosed in shields which
are attached to the second stage stator assembly. The ITT compensating
resistor control is mounted on the left side of the engine.
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0i1 System (See Figures 26 Through 28)

The Tubrication system includes an internal pressure pump and three inter-
nal scavenge pumps. The pressure pump provides jet and mist lubrication of
engine bearings and gears. The scavenge pumps, two in the reduction gear
section (in a single housing) and one in the turbine section, return lubri-
cating oil cooling system and oil tank assembly, and oil-to-fuel heat ex-
changer for fuel filter anti-icing. An oil vent valve unloads the oil pump
during starting. The lubrication system also supplies actuating oil to the
propeller control system and to the torque sensing components. The system
also includes an oil temperature bulb and magnetic drain plug for indica-
tion of oil temperature and the presence of magnetic particles in the oil.

Electrical System (See Figure 23)

NOTE: The details of customer-furnished electrical system compo-
nent installation in the aircraft depend on the particular
aircraft. The equipment installation shown in Figure 23
is included as an aid to description and represents a typ-
ical installation only.

The electrical system includes engine and aircraft mounted components.
Certain components are optional or customer-furnished equipment. The elec-
trical system provides for required electrical starting and control opera-
tions as well as providing for operation of electrically actuated compo-
nents, indicator lights, meters, etc, for monitoring engine operation.

Engine mounted electrical system components include an ignition system,
fuel solenoid valve, inlet anti-icing valve, start fuel regulator valve,
0il temperature bulb, oil vent solenoid valve, and magnetic drain plug. A
solid state electronic speed switch is provided with the engine but is
remotely located on the aircraft. Optional or customer-furnished engine
mounted electrical system components may include a starter-generator,
tachometer-generator and propelier pitch control (beta) pressure switch and
NTS pressure switch.

(Codes AA-BC, EA-GA, KA, LA) A torque limiter system including an engine
mounted torque limiter bypass valve and remotely located transducer and
controller is incorporated. (See paragraph 6.F.)

Components and Accessories

A1l of the engine components and accessories are mounted in the reduction
gear and shaft section area except the thermocouple harness assembly, pri-
mary and secondary fuel manifold and nozzle assemblies, turbine plenum
drain valves, flow divider and drain valve, fuel shutoff valve, igniter
plugs and ignition leads which are mounted in the combustion and turbine
sections. The oil pressure and scavenge pumps, and torque sensor assembly
are installed internally in the reduction gear and shaft section. The
propeller governor, propeller pitch control, fuel control assembly, 0il
filter,
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negative torque sensor pressure regulator, and feathering valve assembly
and customer-furnished starter-generator and tachometer-generator, are in-
stalled on mounting pads on the outside rear face of the input housing
assembly. The torque sensor pressure regulator and orifice assembly is in-
stalled on the center left side of the input housing assembly. The igni-
tion unit, fuel solenoid valve, and inlet anti-ice valve are installed on
the left side of the input housing assembly and compressor housing
assembly. The oil filter bypass valve and oil pressure regulator valve as-
sembly are installed in bosses on the upper right side of the input housing
assembly. The oil vent valve is located on the upper front face of the in-
put housing assembly. The inlet temperature sensor is located in the inlet
air duct on the lower right side of the input housing assembly. Fuel flow
divider and drain valve is mounted on the bottom center of the engine.

Accessory Mounting Provisions
The accessory pad mounts are shown in Figure 29.

(Codes AA-AC, CA-CC, FA, KA, LA) The speeds noted are based on a propeller
shaft speed of 1591 rpm.

(Codes BA-BC, EA, GA-HA) The speeds noted are based on a propeller shaft
speed of 2000 revolutions per minute.

Directional References

Directional references to front and rear, right and left, top and bottom
and clockwise and counterclockwise are made facing the turbine discharge
duct with the engine in a horizontal position and the air iniet downward.
(See figure 30.)

(Codes AA-AC, CA-CC, FA, KA, LA) The direction of rotation of the propeller
shaft is counterclockwise.

(Codes BA-BC, EA, GA-HA) The direction of rotation of the propeller shaft
is clockwise.

Engine Mounting Provisions

Five mounting pads are provided on the engine to satisfy various mounting
requirements. (See figure 30.) Two pads are located at the top and bottom
of the rear of the plenum assembly. Two other pads are located on the
right and left sides of the back face of the reduction gear section. One
pad is located at the top center of the rear face of the reduction gear
section.
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F-44A-20393

Accessory Pad Mounts (Typical)
Figure 29 72-00-00
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TOP

TOP MOUNT

FRONT

SIDE MOUNTS

R MOUNT

TOPRE

REAR

BOTTOM REAR MOUNT

F-44A-20388

Directional References and Mounting Provisions
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18. Shipping Container Information
A. ATA300 Type Reusable Container (PN PST1l) (See Table 2)

This container is constructed of wood and cardboard. A flexible foam
form is placed into the container and the engine is nested in this
form. The oil flow metal tube (beta tube) is encased in styrofoam and
a cylindrical fiber container and nested with the engine. Another
flexible foam form is then placed over the engine and beta tube. The
shipping container is closed and secured with two straps.

Table 2. Shipping Container (PN PST11)

LENGtN  ceesceeccscncnacsssssssoasssosasasconsssanssscnsssssssonsssnses DO inches
HeTght  sevesereovonosensenessnsscossoasasosnssssscscasssseansesssnnsses 41 inches
Width seevveeesoeneoensscscssccsoosssocnessnsssssnsssnsssssesnnssosasnss 31 inches
Weight (approximate) (engine included) .+eeeeveeveeceencecnsvenanssss 500 pounds

B. Metal Type Reusable Container (PN 869440-1) (See Table 3)

This container consists of a cylindrical metal shell mounted on skids.
An engine cradle assembly is shock mounted in the lower half of the
container. The cradle assembly suspends the engine within the con-
tainer and protects the engine from vibration or shock encountered dur-
ing handling. The container provides protection from various at-
mospheric conditions and allows for container pressurization, humidity
control and indication, and record storage.

Table 3. Shipping Container (PN 869440-1)

Length .eveeeens Sesesecsssssesessnsnesssescsssssssensscssasssssassess 04 inches
Height ceeeseseececsnssonscccossoncenontsasessscssanssancnasssensscas 45 inches
Width coeeesesessesnencsscossassssesscasasssasassssasssseavsssssscsssss 41 inches
Weight (approximate) (engine included) .eececereesssssesssseaseseess 665 pounds

19. Time Between Overhauls

TBO periods are specified in TPE Service Bulletin 606.
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GENERAL - TROUBLE SHOOTING

General

The following procedures provide information for isolating and eliminating
trouble which may occur during normal operation of the engine while in-
stalled in the aircraft.

Trouble shooting information is supplied in two sets of charts. The first
chart provides an index by dividing normal operation of the engine into
categories: pre-start (procedures 1 and 1A), ground start (procedures 2
through 16), air start (procedures 17 through 19), run up and engine check
(procedures 20 through 41), cruise (procedures 42 through 45), landing
(procedures 46 through 52), reverse thrust (procedures 53 through 56), after
Tanding (procedures 57, 58 and 62 through 66), and shutdown (procedures 59
through 61).

The chart for each category lists possible trouble symptoms which may occur
during operation and lists a specific trouble shooting procedure contained
in the second set of charts for each set of symptoms. The second set of
charts provide trouble shooting procedures in tree form to isolate the mal-
functioning part or component. The tree format is used by performing the
checks specified and then proceeding along the applicable path (0K or NOT
OK) to the next check or instruction until the trouble is isolated and
eliminated.

The second set of charts include references to certain test points; these
are illustrated immediately following the trouble shooting charts in Figures
101 through 106. In addition, the second set of charts also require the use
of certain curves and graphs. These are illustrated in Figures 107 through
111.

Trouble Shooting Tips

Values provided in the trouble shooting charts are as representative as
possible. However, the Aircraft Flight and Maintenance Manuals are to be
used as a basis for operating, adjusting and evaluating the performance of
the engine installed in the aircraft.

Before taking corrective action indicated by the trouble shooting proce-
dures, ensure that the instruments used to obtain indications are checked
for accuracy.

Engines bearing the same part number, though similar in characteristics, are

. not identical. This, coupled with tolerabie error in the torque, rpm, fuel

flow, and temperature indicators, often causes differences in instrument
readings between normal, healthy engines. Engine performance should be
monitored for daily changes and trends as compared with original installed
torque, fuel flow and ITT values. Cockpit readings obtained on each flight
will aid greatly in monitoring engine performance.
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The trouble shooting procedures are based on the symptoms which the engine
displays to the operator, as well as procedures of the Aircraft Flight Man-
ual for starting and operating the engine. There is no deliberate duplica-
tion of troubles presented - that is, a trouble which would become apparent
when the engine is being started would not be covered in later operating
modes. Simple and easily diagnosed troubles such as loose connections or
incorrect control settings are not covered.

Table 101 provides specific maximum allowable fuel or oil leakages from en-
gine components as an aid to determining component serviceability.

NOTE: As the majority of engine installations indicate fuel flow

in pounds per hour, this
following procedures.

unit of measurement is used in the

Table 101. Fluid Leakage Limits (Static)

Location and Type

Maximum Allowable Limits

Fuel Pump Assembly Drive Pad
Fuel
011

Hydraulic Pump Drive Pad

Accessory, Tachometer-Generator, or
Starter-Generator Shaft Seal (oil)

Fuel Pressure Regulator Drain
Connection (fuel)
During Regulator Operation
During Normal Engine Running

Fuel Control Assembly Drain (fuel)

Flow Divider and Drain Valve Drain
(fuel)

Propeller Shaft Seal

Compressor Seal (oil) (as viewed at
air iniet) (Static leak only)

Turbine Seal (o0il) (Check leakage
during operation by monitoring oil
consumption of engine. Consumption
shall not exceed one quart per ten
hours operation. Engine shall not
emit smoke to indicate excessive
leakage during operation.)

0 cc/hr
.5 cc/hr (approx eight drops per hr)
5 cc/hr (approx eight drops per hr)

.5 cc/hr (approx eight drops per hr)

10.0 cc/min.
1.0 cc/min.

1.0 cc/min.

5.0 cc/min.

0.5 cc/hr (approx eight drops per hr)

1.0 cc/min. (approx 15 drops per min.)

1.0 cc/min. (approx 15 drops per min.)
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3. Trouble Shooting Procedures

NOTE: In order to satisfy high quality operational standards, as
well as ensuring the accuracy of readings obtained during
the test and calibration of the equipment, it is recom-
mended that all instrumentation and gages to be used be
checked on a periodic basis against instrumentation and
gages of known accuracy. Table 102 provides a list of
equipment and materials required to perform Trouble Shoot-
ing Procedures.

Table 102. Equipment and Materials

Equipment or Materials Description

NOTE: Equivalent substitutes may be used for listed items.

Gage A (Pressure) Capable of indicating 0-250 psi, +2/-2
percent accuracy.

Gage B (Pressure) Capable of indicating 0-300 psi, +2/-2
percent accuracy.

Gage C (Pressure) Capable of indicating 0-600 psi, +2/-2
percent accuracy.

Gage D (Pressure) Capable of indicating 0-1000 psi, +2/-2
percent accuracy.

Gage (Vacuum) Capable of indicating 0-10 psi +2/-2
percent accuracy.

72-00-00
Page 103
Mar 28/80



oo

N

AiResearch

Phoenix

MAINTENANCE MANUAL
TPE331-5/-6

PRE-START.

IF-

OK-PROCEED TO GROUND START.

NOT OK-PROP WILL NOT UNFEATHER OR
DOES NOT UNFEATHER ADEQUATELY TO
ENGAGE START LOCKS. PROCEDURE 1.

SQUEAKING OR SQUEALING SOUND IS
HEARD WHEN TURNING ENGINE THROUGH
BY HAND AFTER ENGINE HAS REMAINED
STATIC FOR SEVERAL HOURS. REFER TO
PROCEDURE 1A.
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GROUND START.

IF-

OK-PROCEED TO AIR START.

NOT OK-STARTER DOES NOT CRANK
ENGINE. PROCEDURE 2.

NOT OK-ENGINE MOTORS-NO LIGHT OFF-
ENGINE SPEED LESS THAN 10 PERCENT.
PROCEDURE 3.

NOT OK-ENGINE MOTORS-NO LIGHT OFF-
ENGINE SPEED OVER 16 PERCENT-COCKPIT
FUEL PRESS OK-NO FUEL FLOW-IGNITION

NCO VINTIN Givi i
SNAP AUDIBLE. PROCEDURE 4.

NOT OK-ENGINE MOTORS-NO LIGHT OFF-
ENGINE SPEED OVER 16 PERCENT-COCKPIT
FUEL PRESS OK-PROPER FUEL FLOW-NO
AUDIBLE IGNITION SNAP. PROCEDURE 5.
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A

GROUND START. IF- (CONT)

NOT OK-ENGINE MOTORS-NO LIGHT OFF-
ENGINE SPEED ABOVE 16 PERCENT-COCK-
PIT FUEL PRESS OK-NO FUEL FLOW-NO
AUDIELE IGNITION SNAP. PROCEDURE 6.

NOT OK-ENGINE MOTORS-NO LIGHT OFF-
FUEL FLOW BELOW 50 LB/HR-ENGINE
SPEED ABOVE 16 PERCENT-IGNITION
SNAP AUDIBLE. PROCEDURE 7.

NOT OK-ENGINE MOTORS-NO LIGHT OFF-
NORMAL FUEL FLOW-IGNITION SNAP
AUDIBLE-ENGINE SPEED ABOVE 16 PER-
CENT. PROCEDURE 8.

NOT OK-LIGHT OFF OK-ENGINE DOES NOT
ACCELERATE BEYOND 25 TO 40 PERCENT
ENGINE SPEED-HIGH TURBINE TEMP.
PROCEDURE 9.

72-00-00
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i

GROUND START.

IF- (CONT)

NOT OK-LIGHT OFF OK-ENGINE DOES NOT
ACCELERATE BEYOND 45 TO 60 PERCENT
| ENGINE SPEED-HIGH TURBINE TEMP.
PROCEDURE 10.

NOT OK-LIGHT OFF OK-ENGINE DOES NOT
ACCELERATE TO SPEED OR EXCESSIVE

- TIME REQUIRED TO ACCELERATE TO
SPEED-LOW TURBINE TEMP. FUEL PRES-
SURE NORMAL. PROCEDURE 11.

NOT OK-FLAME OUT DURING START-FUEL
— PRESSURE ERRATIC. PROCEDURE 12.

NOT OK-FLAME OUT DURING START-FUEL
— PRESSURE NORMAL. PROCEDURE 13.
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e

GROUND START. IF- (CONT)

NOT OK-EXCESSIVE TURBINE TEMP DURING
ACCELERATION BELOW 50 PERCENT ENGINE
— SPEED OR FLAMING START. (ABORT
START PRIOR TO PASSING TURBINE TEMP
LIMITS.) PROCEDURE 14.

NOT OK-ENGINE SPEED-FUEL FLOW-TUR-
BINE TEMP AND TORQUE CYCLING DURING
| GROUND OPERATING CONDITIONS. PRO-
CEDURE 15.

NOT OK-EXCESSIVE VIBRATIONS DURING
— START OR GROUND IDLE. PROCEDURE 16.

72-00-00
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AIR START.

IF-

OK-PROCEED TO RUN UP AND ENGINE
CHECK.

NOT OK-ENGINE WILL NOT WINDMILL DUR-
1 ING AIRSTART ATTEMPT. PROCEDURE 17.

NOT OK-ENGINE WINDMILLING SPEED T0O
LOW TO ACTUATE SPEED SWITCH DURING
| ATTEMPTED AIRSTART-AIRSPEED IN COM-
PLIANCE WITH ACFT FLIGHT MANUAL.
PROCEDURE 18.

NOT OK-ENGINE WINDMILLING SPEED IN
— EXCESS OF 35 PERCENT RPM WHEN UNDER
CONTROL OF NTS. PROCEDURE 19.
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RUN UP AND ENGINE CHECK. IF-

OK-PROCEED TO CRUISE.

NOT OK-TURBINE TEMP LOW ON ONE
ENGINE-TORQUE AND FUEL FLOWS MATCH-
POWER IS SYMMETRICAL. PROCEDURE 20.

NOT OK-OIL PRESSURE LOW OR FLUCTU-
ATING. PROCEDURE 21.

NOT OK-OIL FILTER BYPASS VALVE INDI-
CATOR BUTTON POPS. PROCEDURE 21A.

NOT OK-HIGH OIL PRESSURE. PROCEDURE
22.

NOT OK-INSTALLATION WITH COMMON
DRAIN MANIFOLD-OIL CONTAMINATED WITH
FUEL. PROCEDURE 23.
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k{\

RUN UP AND ENGINE CHECK. IF- (CONT)

NOT OK-INSTALLATION WITH SEPARATE
DRAIN LINES-OIL CONTAMINATED WITH
FUEL. PROCEDURE 24.

NOT OK-OVERSPEED GOVERNOR INDICATES
LOW WITH PROP ON START LOCKS. PRO-
CEDURE 25.

NOT OK-OVERSPEED GOVERNCR INDICATES
HIGH WITH PROP ON START LOCKS. PRO-

CEDURE 26.

LN

NOT OK-UNDERSPEED GOVERNOR HIGH RPM
SETTING CORRECT WITH SPEED LEVER
POSITIONED AT TAKEOFF-PROP OFF START
LOCKS-POWER LEVER IS IN ABNORMAL
POSITION TO PROVIDE MINIMUM FUEL
FLOW. PROCEDURE 27.
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S

RUN UP AND ENGINE CHECK. IF- (CONT)

NOT OK-UNDERSPEED GOVERNOR HIGH RPM
SETTING INCORRECT WITH SPEED LEVER
POSITIONED AT TAKEQOFF-PROP OFF
START LOCKS-POWER LEVER IN p2ipir
POSITION TOWARD REVERSE TO PROVIDE
MINIMUM FUEL FLOW. PROCEDURE 28.

NOT OK-UNDERSPEED GOVERNOR LOW RPM
SETTING INCORRECT WITH SPEED LEVER
POSITIONED AT MINIMUM-PROP OFF
START LOCKS-POWER LEVER IN PROPER
POSITION TOWARD REVERSE TO PROVIDE
MINIMUM FUEL FLOW. PROCEDURE 29.

NOT OK-PROP START LOCKS DO NOT RE- g
LEASE WITH ENGINE AT SPEED AND POWER |
LEVER IN REVERSE THRUST-BETA LIGHT
ON.  PROCEDURE 30.
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"

RUN UP AND ENGINE CHECK. IF- (CONT)

NOT OK-NO PROP RESPONSE WITH POWER
LEVER AT REVERSE THRUST-ENGINE AT
SPEED-OIL PRESSURE NORMAL-BETA LIGHT
OFF PROP RESPONDS NORMALLY TO UN-
FEATHERING PUMP. PROCEDURE 31.

NOT OK-PROP WILL NOT MOVE OFF START
LOCKS WITH ENGINE AT SPEED-POWER
LEVER AT REVERSE THRUST-BETA LIGHT
OFF-ENGINE OIL PRESSURE NORMAL.
PROCEDURE 32.

NOT OK-BETA LIGHT DOES NOT GO ON
WHEN REVERSE THRUST SELECTED BUT
PROP RESPONDS NORMALLY. PROCEDURE
33.
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RUN UP AND ENGINE CHECK. IF- (CONT)

NOT OK-DURING PROP GOVERNOR CHECK-
LOW OR HIGH RPM-ENGINE SPEED TOO LOW
OR HIGH WHILE  RUNNING ON PROP GOVER-
NOR-POWER LEVER AT CRUISE. PROCE-
DURE 34.

NOT OK-PROP GOVERNOR SHIFT UPWARD OR
FAILURE TO NTS. PROCEDURE 35.

—

NOT OK-ENGINE TORQUE INDICATION NOT
REPEATABLE WITH POWER LEVER AT
FLIGHT IDLE AND SPEED LEVER AT MAX.
PROCEDURE 36.

NOT OK-LOW TORQUE INDICATED WITH
TURBINE TEMP SET FOR MAX TAKEOFF-
FUEL FLOW NORMAL-OIL TEMP NORMAL.
PROCEDURE 37.
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RUN UP AND ENGINE CHECK. 1F- (CONT)

NOT OK-HIGH TORQUE WHEN TURBINE
TEMP SET FOR MAX TAKEOFF-FUEL FLOW
NORMAL. PROCEDURE 38.

NOT OK-LOW TORQUE READING WHEN
TURBINE TEMP SET FOR MAX TAKEOFF-
FUEL FLOW LOW. PROCEDURE 39.

NOT OK-(CODES AA-EA) SLOW ACCELER-
ATION OR WILL NOT REACH MAX POWER OR
OVERSPEEDS WITH PROP ON LOCKS.
PROCEDURE 39A.

NOT OK-LOW TORQUE-TURBINE TEMP AND
FUEL FLOW WITH POWER LEVER FULL
FORWARD. PROCEDURE 40 OR 40A.

NOT OK-BETA LIGHT STAYS ON WHEN
POWER LEVER ADVANCED TOWARD TAKEOFF-
ENGINE SPEED AT NORMAL PROP GOVERNOR
SPEED. PROCEDURE 41.
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CRUISE (TWO ENGINE APPLICATION). IF-

OK-PROCEED TO LANDING. NOT OK-LOW TURBINE TEMPERATURE WITH
MATCHED TORQUE-FUEL FLOW AND RPM.

PROCEDURE 42.

NOT OK-UNACCEPTABLE POWER LEVER
SPLIT WITH ENGINE SPEED-TORQUE-FUEL
FLOW MATCHED. PROCEDURE 43.

NOT OK-POWER LEVERS SPLIT AT ALTI-
TUDE-SPLIT INCREASES AS ALTITUDE
INCREASES (NO SPLIT ON TAKEOFF OR
GROUND CHECK). PROCEDURE 44 OR 44A.

NOT OK-HIGH FUEL FLOW AT MAXIMUM
—{ POWER SETTING WITH TORQUE AND TUR-
BINE TEMP MATCHED. PROCEDURE 45.
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LANDING.

IF-

OK PROCEED TO REVERSE THRUST.

NOT OK-ASYMMETRIC THRUST ON LANDING
WITH POWER LEVER AT FLIGHT IDLE-BETA
LIGHTS NOT ON (SYMMETRY RESTORED
AFTER BETA LIGHTS GO ON). PROCEDURE
46.

NOT OK-ASYMMETRIC THRUST ON LANDING
WITH POWER LEVER AT FLIGHT IDLE-BETA
LIGHT FOR LOW THRUST ENGINE ON-
SYMMETRY RESTORED AFTER BOTH BETA
LIGHTS ON AND FORWARD SPEED DE-
CREASES. PROCEDURE 47.

NOT OK-ASYMMETRIC THRUST ON LANDING
BETA LIGHT FOR HIGH THRUST ENGINE
ON-ASYMMETRY WORSENS AS FORWARD
SPEED DECREASES. PROCEDURE 48.
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v

LANDING. IF- (CONT)

NOT OK-(NON-STOL ACFT) ACFT SINK
RATE TOO HIGH AT APPROACH AIRSPEED
WITH POWER LEVERS AT FLIGHT IDLE-
THRUST SYMMETRICAL. PROCEDURE 49,

PROCEDURE 50. (DELETED)

NOT OK-ACFT FLOATS ON LANDING-
THRUST SYMMETRICAL-BETA LIGHTS ON
DURING FLARE MANEUVER WHEN POWER
LEVERS SET TO FLIGHT IDLE. PROCE-
DURE 51.

NOT OK-ACFT FLOATS ON LANDING-
THRUST SYMMETRICAL-BETA LIGHTS OFF
DURING FLARE MANEUVER WHEN POWER
LEVERS SET TO FLIGHT IDLE. PROCE-
DURE 52.
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REVERSE THRUST.

IF-

OK-PROCEED TO AFTER LANDING.

NOT OK-ASYMMETRIC THRUST WHEN PROPS
ARE REVERSED-RUN UP CHECK SHOWS
SAME FUEL FLOW-TURBINE TEMP-TORQUE
AND SPEED ON BOTH ENGINES ALTHOUGH
ONE ENGINE SLOWER TO REVERSE (BETA
LIGHT SLOW TO COME ON IN LANDING
AMD REVERSE). PROCEDURE 53.

NOT-OK ASYMMETRIC THRUST WHEN PROPS
REVERSED-BETA LIGHT ON-RUN UP CHECK
SHOWS ONE ENGINE HIGH IN TURBINE
TEMP-FUEL FLOW AND TORQUE COMPARED
TO OTHER ENGINE. PROCEDURE 54.

NOT OK-ENGINE SPEED DECAYS WHEN RE-
VERSE THRUST SELECTED. PROCEDURE
55.

NOT OK-REVERSE RESPONSE SLOW AT HIGH
LANDING SPEEDS. PROCEDURE 56.
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AFTER LANDING.

IF-

OK-PROCEED TO SHUTDOWN.

NOT OK-PROP FAILS TO ENGAGE START
LOCKS AFTER SHUTDOWN. PROCEDURE 57.

NOT OK-OIL CONSUMPTION HIGH. PROCE-
DURE 58.

-

NOT OK-MALFUNCTION ISOLATED TO
TORQUE AND TEMPERATURE LIMITING
SYSTEM-REFER TO PROCEDURES 62

L NIsYa Y]

THROUGH 66.
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SHUTDOWN.

IF-

NOT OK-UNINTENTIONAL SHUTDOWN DURING
GROUND RUN. PROCEDURE 59.

NOT OK-NOISY DECELERATION FOLLOWING
SHUTDOWN. PROCEDURE 60.

NOT OK-UNINTENTIONAL SHUTDOWN DURING
FLIGHT. PROCEDURE 61.
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PROCEDURE 1

PROP WILL NOT UNFEATHER OR DOES NOT
UNFEATHER ADEQUATELY TO ENGAGE START
LOCKS-CHECK THAT POWER LEVER IS AT
FULL REVERSE. IF-

OK-CHECK FOR LOW OIL SUPPLY. NOT OK-REPOSITION POWER LEVER.
CAUTION: DO NOT SERVICE OIL SUPPLY
UNTIL CIL HAS BEEN SCAVENGED FROM
GEARCASE-TIF STARTER IS USED OBSERVE
TIME LIMIT ESTABLISHED BY STARTER
MANUFACTURER.  IF-

OK-CHECK THAT FEATHERING VALVE IS NOT OK-CRANK ENGINE TO SCAVENGE OIL
NOT MANUALLY ACTUATED BY COCKPIT FROM GEARCASE AND RETURN OIL TO OIL
FEATHERING CONTROL. IF- TANK ASSEMBLY.

OK-CHECK FOR INOPERATIVE UNFEATHER- NOT OK-REPOSITION FEATHERING VALVE
ING PUMP (UNFEATHERING PUMP OPER- CONTROL.

ATION IS AUDIBLE). IF-
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PROCEDURE 1 (CONT)
YA
OK-CHECK AIRCRAFT RIGGING TO FEATH- NOT OK-CHECK FOR PROPER AIRCRAFT
ERING VALVE. IF- SWITCH POSITIONS AND WIRING CONTI-
NUITY-REFER TO ACFT MAINT MANUAL.

OK-CONNECT GAGE (B, TABLE 102) TO NOT OK-RERIG IN ACCORDANCE WITH
UNFEATHERING PUMP OUTPUT TO READ ACFT MAINT MANUAL.
DEADHEAD PRESSURE-REFER TO ACFT

MAINT MANUAL-DEADHEAD PRESSURE
R| SHALL BE 125 PSIG MINIMUM. IF-

OK-CHECK FOR CONTAMINATION OF NOT OK-REPLACE UNFEATHERING PUMP.
FEATHERING VALVE. IF-

OK-CAP OFF NTS SYSTEM UPSTREAM OF NOT OK-REMOVE CONTAMINATION OR RE-
NTS CHECK VALVE (IF NTS SYSTEM PLACE FEATHERING VALVE. REFER TO
INSTALLED)-REFER TO FIGURES 101 72-10-07, MAINTENANCE PRACTICES.

R'| THROUGH 105-RECHECK UNFEATHER
OPERATION. IF-
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~ PROCEDURE 1 (CONT)
-/ "\
OK-CHECK PACKINGS ON NTS PRESSURE NOT OK-REMOVE AND INSPECT BETA TUBE-
REGULATOR.  IF- REFER TO 72-10-01, MAINTENANCE

PRACTICES. IF-

NOT OK-REPLACE
PACKINGS. IF-

OK-ACCOMPLISH ENGINE REPAIR AT SER-
VICE CENTER.

OK-WITH BETA TUBE REMOVED ENSURE NOT OK-AS APPLICABLE REPLACE PACK-
PROPELLER CAN BE EXTERNALLY MOVED INGS OR BETA TUBE-NOTE: DAMAGE AT
THROUGH FULL RANGE OF TRAVEL. IF- SERVO LAND ON BETA TUBE INDICATES

POSSIBLE DAMAGE TO PROP PITCH CON-

TROL-INSP PROP PITCH CONTROL SLEEVE
ASSY PRIOR TO OPERATION. REFER TO
72-10-02, MAINTENANCE PRACTICES.
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PROCEDURE 1 (CONT)

OK-REMOVE PROP GOVERNOR AND INSPECT
GASKET-REFER TO 72-10-03, MAINTE-
NANCE PRACTICES. IF-

NOT OK-REPLACE PROPELLER.

OK-REPLACE PROP GOVERNOR AND CHECK
PROP UNFEATHERING. IF-

NOT OK-REPLACE GASKET.

NOT OK-REPAIR OR REPLACE PROP PITCH
CONTROL (INTERNAL LEAKAGE INDICATED)
REFER TO 72-10-02, MAINTENANCE
PRACTICES-CHECK PROP UNFEATHERING.
lr-

NOT OK-REMOVE ENGINE-RETURN TO SER-
VICE CENTER OR OVERHAUL FACILITY
FOR FURTHER INVESTIGATION.
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PROCEDURE 1A

SQUEAKING OR SQUEALING SOUND IS HEARD
WHEN TURNING ENGINE THROUGH BY HAND
AFTER ENGINE HAS REMAINED STATIC FOR
SEVERAL HOURS-OPEN AIRCRAFT FUEL SHUT-

BOOST PUMPS. SLOWLY

TION WHILE LISTENING
OR SQUEALING SOUND.

OFF VALVE AND TURN ON AIRCRAFT FUEL
BY HAND IN NORMAL DIRECTION OF ROTA-

TURN PROPELLER

FOR SQUEAKING
IF-

OK-SQUEAKING OR SQUEALING WAS FROM
CARBON SHAFT BUSHING IN ENGINE
DRIVEN FUEL PUMP-PROCEED WITH NORMAL
OPERATION OF ENGINE.

NOT OK-PURGE AIR FROM NORMALLY FUEL
LUBRICATED AREAS OF ENGINE DRIVEN
FUEL PUMP BY DISCONNECTING FUEL LINE
BETWEEN FUEL PUMP AND START PRESSURE
REGULATOR (SPR) SOLENOID VALVE-PRO-
VIDE CONTAINER FOR FUEL DRAINAGE-
TURN AIRCRAFT BOOST PUMP ON AND
ROTATE ENGINE BY HAND IN NORMAL
DIRECTION OF ROTATION-LISTEN FOR
SQUEAKING OR SQUEALING SOUND. IF-

OK-RECONNECT FUEL LINE BETWEEN FUEL
PUMP AND START PRESSURE REGULATOR
(SPR) SOLENOID VALVE AND CHECK FUEL
LINE FOR LEAKAGE-PROCEED WITH
NORMAL OPERATION OF ENGINE.

NOT OK-REFER TO PROCEDURE 60.
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PROCEDURE 2

STARTER DOES NOT CRANK ENGINE-CHECK
AIRCRAFT POWER SOURCE WITH NO LOAD.

IF-

OK-CHECK AIRCRAFT POWER SOURCE WHEN

STARTER ENERGIZED.

IF-

NOT OK-REFER TO AIRCRAFT MAINTENANCE

MANUAL.

OK-CHECK VOLTAGE AT STARTER-

GENERATOR. IF-

NOT OK-(VOLTAGE LOW)-PULL PROPELLER
THROUGH BY HAND TO CHK FOR BINDING
WHICH MAY INDICATE INTERNAL FAILURE.

IF-

OK-REPL STARTER-
GENERATOR.

NOT OK-CHECK FOR
CONTINUITY
ACROSS TERMINALS
A AND G OF SPEED
SWITCH. IF-

OK-REPL STARTER-
GENERATOR.

NOT OK-REMOVE
SHAFT DRIVEN AC-
CESSORIES FROM
REDUCTION GEAR
SECTION AND RE-
CHECK FOR BIND-
ING. IF-

5
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PROCEDURE 2 (CONT)

\h)f“\

OK-REFER 10
AIRCRAFT MAIN-
TENANCE MANUAL
(ACFT WIRING
FAULTY).

NOT OK-REPLACE
SPEED SWITCH.
REFER TO 74-30-

OK-REPLACE AC-
CESSORY CAUSING
B INDING.

01, MAINTENANCE

PRACTICES OR
ACFT MAINTENANCE
MANUAL.

NOT OK-REMOVE
ENGINE-RETURN TO
SERVICE CENTER
OR OVERHAUL FA-
CILITY FOR FUR-
THER INVESTI-
GATION.
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PROCEDURE 3

CRAFT POWER SOURCE.

ENGINE MOTORS-NO LIGHT OFF-ENGINE
SPEED LESS THAN 10 PERCENT-CHECK AIR-
IF-

OK-CHECK THAT PROP IS ON START
LOCKS. 1IF-

NOT OK-REFER TO AIRCRAFT MAINTENANCE
MANUAL. CHECK ACFT ELECTRICAL
POWER SOURCE.

OK-PULL PROP THROUGH BY HAND TO
CHECK FOR INTERNAL BINDING. IF-

NOT OK-REFER TO ATRCRAFT MAINTENANCE
MANUAL. CHECK PROP START LOCK
ADJUSTMENT.

OK-CHECK VOLTAGE AT STARTER-
GENERATOR. IF-

NOT OK-REMOVE SHAFT DRIVEN ACCES-

AND RECHECK FOR INTERNAL BINDING.
IF-

NOT OK-REFER TO
ATRCRAFT MAINTE-
NANCE MANUAL.
CHECK ELECTRICAL
CONTROL SYSTEM.

OK-REPLACE AC-
CESSORY CAUSING
BINDING.

NOT OK-REMOVE
ENGINE-RETURN TO
SERVICE CENTER
OR OVHL FACILITY
FOR FURTHER IN-
VESTIGATION.
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PROCEDURE 4

ENGINE MOTORS-NO LIGHT OFF-ENGINE
SPEED ABOVE 16 PERCENT-NO FUEL FLOW-
IGNITION SNAP AUDIBLE-(CAUTION:
OBSERVE TIME LIMITS ON STARTER-
GENERATOR AND ACFT BATTERY (IF USED)
WHEN MOTORING ENGINE)-CHECK THAT COCK-
PIT CONTROL FOR FEATHERING VALVE IS IN
NORMAL POSITION. IF-

L

OK-CHK ACFT FUEL SHUTOFF VALVES FOR
PROPER OPERATION AND NORMAL FUEL
SUPPLY TO ENGINE. IF-

NOT OK-SET CONTROL TO NORMAL
POSITION.

OK-CHK FUEL SHUTOFF VALVE MANUAL
OVERRIDE ARM FOR PROPER RIGGING.
IF-

NOT OK-REFER TO AIRCRAFT MAINTENANCE
MANUAL. TROUBLE SHOOTING SECTION.

OK-CHK FOR VOLTAGE ACROSS PINS A AND
C OF FUEL SHUTOFF VALVE ELEC CON-
NECTOR-VOLTAGE SHALL BE PRESENT WITH
ENGINE SPEED ABOVE APPROX 10 PER-
CENT. IF-

NOT OK-CORRECT FAULTY RIGGING-REFER
TO AIRCRAFT MAINTENANCE MANUAL.
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PROCEDURE 4 (CONT)

OK-DISCONNECT METERED FUEL LINE
(FIGURES 101 THROUGH 104) BETWEEN
FUEL CONTROL UNIT AND FUEL SHUTOFF
VALVE-DISCONNECT WIRING HARNESS

ASSY ELEC CONNECTOR TO IGNITION UNIT
(SEE FIGURES 101 THROUGH 105)-CHK
FOR FUEL FLOW FROM FUEL CONTROL UNIT
WHILE MOTORING ENGINE ABOVE 16 PER-

CENT ENGINE SPEED.

IF-

NOT OK-REFER TO AIRCRAFT MAINTENANCE
MANUAL-ELEC PROBLEM IN FUEL SHUTOFF
VALVE RELAY

B—

OK-WITH ENGINE RPM ABOVE 10 PERCENT NOT OK-REPLACE FUEL PUMP ASSY. RE-
CHK FOR FUEL FLOW FROM SHUTOFF VALVE FER TO 73-21-06, MAINTENANCE
DISCHARGE PORT (FIGURES 101 THROUGH PRACTICES-REPEAT CHECK. IF-
105) TO FLOW DIVIDER. IF-
OK-PERFORM FUEL NOT OK-REPL FUEL NOT OK-REPL FUEL
NOZZLE AND SHUTOFF VALVE- CONTROL UNIT.
MANIFOLD ASSY REFER TO 73-10- REFER TO 73-21-
FCTN CHK TAW 06, MAINTENANCE 05, MAINTENANCE
72-00-00, AD- PRACTICES. PRACTICES.
JUSTMENT/TEST.
IF-

NOT OK-RMV-CLEAN

-INSP AND TEST

PRIMARY AND SEC-

ONDARY FUEL NOZ-

ZLE AND MANIFOLD

ASSY IAW 73-10-

09, MAINTENANCE

PRACTICES.
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PROCEDURE 5

ENGINE MOTORS-NO LIGHT OFF-ENGINE
SPEED ABOVE 16 PERCENT-COCKPIT FUEL
PRESSURE INDICATION OK-PROPER FUEL
FLOW-NO AUDIBLE IGNITION SNAP
(CAUTION: OBSERVE TIME LIMITS

ON STARTER-GENERATOR AND ACFT BATTERY
(IF USED) WHEN MOTORING ENGINE) CHK
FOR VOLTAGE ACROSS PINS A AND B OF IG-
NITION UNIT ELEC CONNNECTOR. IF-

OK-REPLACE IGNITION UNIT. REFER TO
74-10-01, MAINTENANCE PRACTICES.

IF-

ELECTRICAL RELAY.

NOT OK-REFER TO AIRCRAFT MAINTENANCE
MANUAL-PROBLEM IN IGNITION UNIT

NOT OK-REPLACE
IGNITER PLUGS-
REFER TO 74-20-
01, MAINTENANCE
PRACTICES. IF-

NOT OK-REPLACE
IGNITION LEADS-
REFER TO 74-20-
01, MAINTENANCE
PRACTICES.
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PROCEDURE 6

ENGINE MOTCRS-NO LIGHT OFF-ENGINE
SPEED ABOVE 16 PERCENT-COCKPIT FUEL
PRESSURE INDICATION OK-NO FUEL FLOW-NO
AUDIBLE IGNITION SNAP IS HEARD
(CAUTION: OBSERVE TIME LIMITS ON
STARTER GENERATOR AND ACFT BATTERY (IF
USED WHEN MOTORING ENGINE) REFER TO
AIRCRAFT MAINTENANCE MANUAL FOR PROPER
ELECTRICAL CONNECTION TO SPEED SWITCH.
IF-

OK-REPLACE SPEED SWITCH. REFER TO NOT OK-REPAIR AIRCRAFT IN ACCORDANCE
ACFT MAINTENANCE MANUAL. IF-

WITH ACFT MAINTENANCE MANUAL.

NOT OK-REFER TO PROCEDURES 4 AND 5.

72-00-00
Page 133
Mar 28/80



O X0

oD AT AR

ianaeey| AiResearch
- Phoenix

MAINTENANCE MANUAL
TPE331-5/-6

PROCEDURE 7

ENGINE MOTORS-NO LIGHT OFF-FUEL FLOW
BELOW 50 LB/HR-ENGINE SPEED OVER 16
PERCENT-IGNITION SNAP AUDIBLE-CONNECT
GAGE (D, TABLE 102) TO MEASURE HIGH
PRESS PUMP DISCHARGE AT FUEL PRESS TAP
PORT ON FUEL CONTROL ASSY-DISCONNECT
WIRING HARNESS ASSY ELEC CONNECTOR TO
FUEL SHUTOFF VALVE (SEE FIGURES 101
THROUGH 105) MOTOR ENGINE IAW AIRCRAFT
FLIGHT MANUAL-PRESS INDICATED ON PRESS
GAGE SHALL BE 300 PST MINIMUM WITH
ENGINE SPEED ABOVE 16 PERCENT. IF-

OK-CHECK FUEL NOZZLE AND MANIFOLD
ASSEMBLIES. REFER TO 72-00-00,

ADJUSTMENT/TEST .

PACKINGS. IF-

NOT OK-CHECK PRESSURIZING VALVE FOR
STICKING OR CONTAMINATION OR DAMAGED

OK-REMOVE AND
REPLACE FUEL
PUMP ASSY-REFER
T0 73-21-06,
MAINTENANCE
PRACTICES. IF-

NOT OK-CLEAN OR
REPAIR PRESSUR-
IZING VALVE
USING NEW PACK-
INGS-REFER TO
73-21-04, MAIN-
TENANCE PRAC-
TICES.

NOT OK-REPL FUEL
CONTROL UNIT-
REFER TO 73-21-
05, MAINTENANCE
PRACTICES.
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PROCEDURE 8

ENGINE MOTORS-NO LIGHT OFF-NORMAL FUEL
FLOW-IGNITION SNAP AUDIBLE-ENGINE
SPEED OVER 16 PERCENT-CHK FOR MALFUNC-
TIONING FLOW DIVIDER VALVE AS EVIDENT
BY FUEL FLOWING FROM FLOW DIVIDER
DRAIN DURING ENGINE MOTORING OR UN-
BURNED FUEL IN EXHAUST. IF-

OK-FUEL VAPOR FROM EXHAUST AND SUB-
SEQUENT DRAINAGE FROM PLENUM DRAINS-
CHECK PRIMARY FUEL NOZZLE SHROUDS

FOR CORRECT INSTALLATION AND POSSI-
BLE RESTRICTION.

IF-

NOT OK-REPAIR OR REPLACE FLOW DI-
VIDER VALVE-REFER TO 73-10-07,
MAINTENANCE PRACTICES.

NOT OK-REMOVE RESTRICTION OR REPOSI-
TION PRIMARY FUEL NOZZLE SHROUDS.
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PROCEDURE 9

LIGHT OFF OK-ENGINE DOES NOT ACCELER-
ATE BEYOND 25 TO 40 PERCENT ENGINE
SPEED-HIGH TURBINE TEMP-CHECK FOR
OBSTRUCTION AT AIR INLET OR EXHAUST.
IF-

OK-ENSURE THAT PROP IS ON START
LOCKS. IF-

NOT OK-CLEAR OBSTRUCTION.

OK-CHK POWER LEVER FOR PROPER POSI-
TION (NOT IN PARTIAL REVERSE). IF- UAL FOR PROPER START PROCEDURE.

NOT OK-REFER TO AIRCRAFT FLIGHT MAN-

OK-CHK POWER LEVER OR ENGINE CON-
TROLS FOR IMPROPER RIGGING THAT
COULD CAUSE SOME DEGREE OF REVERSE
BLADE ANGLE.

NOT OK-REPOSITION POWER LEVER.

OK-CHK SPEED SWITCH FOR PREMATURE
STARTER POWER INTERRUPTION-NORMAL
STARTER DROP OUT IS AT APPROX 50

PERCENT ENGINE SPEED. IF-

NOT OK-CORRECT FAULTY RIGGING-REFER
TO ACFT MAINTENANCE MANUAL FOR AIR-
CRAFT TO ENGINE CONTROLS RIGGING.

|
Sa
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PROCEDURE 9 (CONT)

OK-PULL PROP THROUGH BY HAND TO
CHECK FOR BINDING WHICH MAY INDI-
CATE INTERNAL FAILURE. IF-

NOT OK-CHECK FOR ACFT ELECTRICAL
FAULT-REFER TO AIRCRAFT MAINTENANCE
MANUAL. IF-

= =

OK-REPLACE SPEED
SWITCH-REFER TO

ACFT MAINTENANCE
MANUAL.

OK-CHK THAT START LOCK BLADE ANGLE
IS SET AS SPECIFIED IN AIRCRAFT
MAINTENANCE MANUAL. IF-

NOT OK-REMOVE SHAFT DRIVEN ACCES-
SORIES FROM REDUCTION GEAR SECTION
AND RECHECK FOR INTERNAL BINDING.
IF-

NOT OK-RESET
START LOCKS-RE-
FER TO AIRCRAFT
MAINTENANCE
MANUAL.

OK-REPLACE AC-
CESSORY CAUSING
BINDING.

NOT OK-REMOVE
ENGINE-RETURN TO
SERVICE CENTER
OR OVHL FACILITY

FOR FURTHER IN-
VESTIGATION.
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PROCEDURE 10

LIGHT OFF OK-ENGINE DOES NOT ACCELER-
ATE BEYOND 45 TO 60 PERCENT ENGINE
SPEED-HIGH TURBINE TEMP-CHK FOR EXCES-
SIVE ELECTRICAL LOAD-REFER TO AIRCRAFT
FLIGHT MANUAL. IF-

OK-CHK POWER LEVER FOR PROPER POSI- NOT OK-CORRECT EXCESSIVE ELEC LOAD-
TION (NOT IN PARTIAL REVERSE). IF- ' REFER TO AIRCRAFT FLIGHT MANUAL.
OK-CHK FOR MISRIGGED ENGINE CON- NOT OK-REPOSITION POWER LEVER.
TROLS. IF-

OK-PULL PROP THROUGH BY HAND TO CHK NOT OK-CORRECT FAULTY RIGGING-REFER
FOR BINDING WHICH MAY INDICATE IN- TO AIRCRAFT MAINTENANCE MANUAL.
TERNAL FAILURE. IF-
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PROCEDURE 10 (CONT)

OK-ENGINE DETERIORATION INDICATED-
REMOVE ENGINE-RETURN TO SERVICE
CENTER OR OVHL FACILITY FOR FURTHER
INVESTIGATION.

NOT OK-REMOVE SHAFT DRIVEN ACCES-
SORIES FROM REDUCTION GEAR SECTION
AND RECHECK FOR BINDING. IF-

OK-REPLACE AC-
CESSORY CAUSING
BINDING.

NOT OK-REMOVE
ENGINE-RETURN TO
SERVICE CENTER
OR OVHL FACILITY
FOR FURTHER IN-
VESTIGATION.
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PROCEDURE 11

LIGHT OFF OK-ENGINE DOES NOT ACCELER-
ATE TO SPEED OR EXCESSIVE TIME
REQUIRED TO ACCELERATE TO SPEED-LOW
TURBINE TEMP-FUEL PRESS NORMAL-CHECK
FOR LEAKS IN COMPRESSOR DISCHARGE
PRESS SENSE (P3) LINE TO FUEL CONTROL
UNIT (FIGURES 101 THROUGH 105). IF-

OK-(CODES AA-EA) CHECK P3 FILTER
FOR CONTAMINATION. IF-

NOT OK-TIGHTEN FITTINGS OR REPLACE
PARTS TO ELIMINATE LEAKAGE.

OK-(CODES AA-BC, EA-GA, KA, LA) CAP
TORQUE LIMITER BYPASS VALVE. IF-

NOT OK-CLEAN FILTER-REFER TO
73-10-01, MAINTENANCE PRACTICES.

OK-CHECK FOR FAULTY FLOW DIVIDER
AND DRAIN VALVE AS EVIDENT BY FUEL
NOT BEING DISCHARGED INTO
SECONDARY FUEL MANIFOLD ASSY.

IF-

NOT OK-REPLACE TORQUE LIMITER BYPASS
VALVE. REFER TO 73-22-01, MAINTE-
NANCE PRACTICES.
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PROCEDURE 11 (CONT)

OK-CONNECT GAGE (D, TABLE 102) TO
MEASURE HIGH PRESS PUMP DISCHARGE AT
FUEL METERED PRESS TAP PORT (FIGURES
101 THROUGH 104)-DISCONNECT WIRING
HARNESS ASSY CONNECTOR FROM FUEL
SHUTOFF VALVE (SEE FIGURES 101
THROUGH 105) MOTOR ENGINE AND OB-
SERVE PRESS GAGE-PRESS SHALL BE 300
PSIG MINIMUM WITH ENGINE SPEED ABOVE
16 PERCENT. IF-

NOT OK-REPAIR OR REPLACE FLOW DI-
VIDER AND DRAIN VALVE-REFER TO
73-10-07, MAINTENANCE PRACTICES.

OK-CONNECT GAGE (D, TABLE 102) INTO
METERED FUEL LINE BETWEEN FUEL CON-
TROL UNIT AND FUEL SHUTOFF VALVE
(FIGURES 101 THROUGH 105) AND GAGE
(B, TABLE 102) TO COMPRESSOR DIS-
CHARGE PRESS START ENGINE IAW

NORMAL START PROCEDURES AND COMPARE
FUEL FLOW RATE AGAINST FUEL PRESS

OF METERED FUEL LINE-COMPARED PRESS/
RATE SHALL BE SPECIFIED IN 72-00-00,
ADJUSTMENT/TEST. IF-

NOT OK-CHECK PRESSURIZING VALVE
FOR STICKING OR CONTAMINATION OR

DAMAGED PACKINGS.

IF-

OK-REMOVE AND
REPL FUEL PUMP
ASSY-REFER TO
73-21-06,
MATNTENANCE
PRACTICES. IF-

NOT OK-CLEAN OR
REPAIR PRESSUR-
IZING VALVE
USING NEW PACK-
INGS-REFER TO
73-21-04,
MAINTENANCE
PRACTICES.

NOT OK-REPL FUEL
CONTROL UNIT-
REFER TO 73-21-
05, MAINTENANCE
PRACTICES.
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PROCEDURE 11 (CONT)

OK-INSPECT INLET TEMPERATURE AND
PRESSURE SENSOR-REFER TO 73-21-02,
MAINTENANCE PRACTICES. IF-

OK-REPL FUEL
CONTROL UNIT-
REFER TO 73-21-
05, MAINTENANCE
PRACTICES.

NOT OK-REPL IN-
LET TEMP AND
PRESS. SENSOR-
REFER TO 73-21-
02, MAINTENANCE
PRACTICES.

NOT OK-(FUEL PRESS HIGH WITH RESPECT
TO FUEL FLOW) CHECK AND CORRECT RIG-
GING OF LINKAGE TO MANUAL OVERRIDE
ARM ON FUEL SHUTOFF VALVE AND
ATTEMPT TO START ENGINE USING

START PROCEDURE. IF-

NOT OK-(ORIGINAL TROUBLE STILL EVI-
DENT) PERFORM FUEL NOZZLE AND MANI-
FOLD ASSY FUNCTIONAL CHECK TAW 72-
00-00, ADJUSTMENT/TEST. IF-

OK-REPAIR OR REPLACE FLOW DIVIDER
AND DRATN VALVE-REFER TO 73-10-07,
MAINTENANCE PRACTICES.

NOT OK-(FUEL PRESS HIGH WITH RESPECT
TO FUEL FLOW) REMOVE-CLEAN-INSPECT
AND TEST PRIMARY AND SECONDARY FUEL
NOZZLE AND MANIFOLD ASSEMBLIES-REFER
TO 73-10-09, MAINTENANCE PRACTICES.
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PROCEDURE 12

FLAMEOUT DURING START-FUEL PRESSURE
ERRATIC-PERFORM PROCEDURE 4.
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PROCEDURE 13

IS FULLY OPEN.

FLAME OUT DURING START-FUEL PRESSURE
NORMAL-CHECK THAT FUEL SHUTOFF VALVE
IF-

OK-CHK THAT VOLTAGE IS NOT APPLIED
TO FUEL SHUTOFF VALVE SOLENOID PINS
B AND C CAUSING VALVE TO CLOSE. IF-

NOT OK-CORRECT FAULTY RIGGING TO
MANUAL OVERRIDE ARM ON FUEL SHUTOFF
VALVE-REFER TO AIRCRAFT MAINTENANCE
MANUAL.

OK-PERFORM FUEL NOZZLE AND MANIFOLD
ASSY FUNCTIONAL CHECK-REFER TO 72-
00-00, ADJUSTMENT/TEST. IF-

NOT OK-(VOLTAGE PRESENT)-CORRECT
AIRCRAFT ELECTRICAL FAULT-REFER TO
AIRCRAFT MAINTENANCE MANUAL.

OK-INDICATES FUEL CONTROL PROBLEM-
REPLACE FUEL CONTROL ASSY-REFER TO
73-20-01, MAINTENANCE PRACTICES.

NOT OK-REMOVE-CLEAN-INSPECT AND TEST
PRIMARY AND SECONDARY FUEL NOZZLE
AND MANIFOLD ASSEMBLIES-REFER TO
73-10-09, MAINTENANCE PRACTICES.
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PROCEDURE 14

REVERSE)). IF-

EXCESSIVE TURBINE TEMP DURING ACCELER-
ATION BELOW 50 PERCENT ENGINE SPEED OR
FLAMING STARTS (ABORT START PRIOR TO
PASSING TURBINE TEMP LIMITS)-CHECK
THAT PROPER PROCEDURE IS BEING USED
(PROP ON START LOCKS-POWER LEVER IN
STARTING POSITION (NOT PARTIAL

CK-CHECK FOR TAIL WINDS OR CROSS
WINDS. IF-

NOT OK-REFER TO AIRCRAFT FLIGHT MAN-
UAL FOR PROPER PROCEDURE.

OK-CHECK ACFT POWER-REFER TO AIR-
CRAFT MAINTENANCE MANUAL. IF-

NOT OK-REPOSITION ACFT INTO WIND.

OK-CHECK STARTER FOR DROPOUT AT
APPROX 50 PERCENT ENGINE SPEED. IF-

OK-(STARTER DROPOUT NORMAL)-CHECK
THAT FUEL ACCUMULATION FROM PREVI-
OUS START ATTEMPT HAS HAD TIME TO
DRAIN. IF-

NOT OK-{STARTER DROPS OUT PRICR TO
APPROX 50 PERCENT ENGINE SPEED) -
CHECK SPEED SWITCH-REFER TO AIR-
CRAFT MAINTENANCE MANUAL.

72-00-00
Page 145
Mar 28/80



AiResearch

Phoenix

MAINTENANCE MANUAL

TPE331-5/-6

e PROCEDURE 14 (CONT)

OK-CHECK THAT SPECIFIC GRAVITY OR
FUEL TRIM ADJUSTMENT ON FUEL CONTROL
UNIT IS PROPERLY SET-REFER TO 72-00-
00, ADJUSTMENT/TEST. IF-

NOT OK-REFER TO AIRCRAFT FLIGHT MAN-
UAL FOR PROPER PROCEDURE.

OK-PULL PROP THROUGH BY HAND TO
CHECK FOR BINDING WHICH MAY INDICATE
INTERNAL MALFUNCTION. IF-

NOT OK-SET SPECIFIC GRAVITY OR FUEL
TRIM ADJUSTMENT.

CK-CHECK FOR MISRIGGED ENGINE CON-
TROL (CAUSING PARTIAL REVERSE). IF-

NOT OK-REMOVE SHAFT DRIVEN ACCES-
SORIES FROM REDUCTION GEAR SECTION
AND RECHECK FOR INTERNAL BINDING.
IF-

OK-REPLACE AC-
CESSORY CAUSING
BINDING.

NOT OK-REMOVE
ENGINE-RETURN TO
SERVICE CENTER

OR OVHL FACILITY

FOR FURTHER IN-
VESTIGATION.
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PROCEDURE 14 (CONT)

OK-CHECK START LOCKS FOR IMPROPER
ADJUSTMENT. IF-

NOT OK-CORRECT FAULTY ENGINE CON-
TROLS RIGGING.

OK-(CODES BA-BC, EA-LA) DISCONNECT
FUEL LINE FROM START PRESS REGULATOR
TO FUEL SHUTOFF VALVE AT START PRESS
REGULATOR DISCHARGE PORT. CAP
FITTING ON START PRESS REGULATOR AND
LINE TO SHUTOFF VALVE - RESTART EN-
GINE AND MCNITOR TURBINE TEMP. IF-

NOT OK-RESET START LCCK BLADE ANGLE-
REFER TO AIRCRAFT MAINTENANCE
MANUAL.

OK-(BENDIX) CHECK START FUEL FLOW BY

REDUCING 10 CLICKS AND CHECKING
START TEMPERATURE. IF-

NOT OK-(TURBINE TEMPERATURE STILL
EXCESSIVE) DISCONNECT ELECTRICAL
CONN TO IGNITION UNIT (FIGURES 101
THROUGH 105) AND MOTOR ENGINE-ALLOW
ENGINE SPEED TO STABILIZE ON
STARTER-OBSERVE FUEL FLOW-FLOW
SHALL NOT EXCEED 70 LB/HR AFTER
STABILIZING.

OK-DISCONNECT ELECTRICAL CONNECTOR
TO FUEL SOLENOID (START FUEL) VALVE
-RESTART ENGINE AND MONITOR TURBINE

NOT OK-SET START FUEL FLOW ADJUST-
MENT TO GIVE CORRECT INTERSTAGE
TUREINE TEMPERATURE. IF-

TEMP. IF-
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PROCEDURE 14 (CONT)

OK-ACFT ELECTRICAL PROBLEM-REFER TO
AIRCRAFT MAINTENANCE MANUAL.

CK-(FUEL FLOW WITHIN LIMITS) CHECK
FUEL FLOW DIVIDER VALVE FOR LEAKAGE
THROUGH TO SECONDARY NOZZLES BELOW
50 PERCENT ENGINE SPEED-(DISCONNECT
AND CAP OFF SECONDARY NOZZLES) (SEE
FIGURE 106) RECONNECT IGNITION UNIT-
INITIATE START ON PRIMARY NOZZLES
AND MONITOR TURBINE TEMPERATURE.

IF-

NOT OK-(FUEL FLOW EXCESSIVE)-RE-
PLACE FUEL CONTROL UNIT-REFER TO
73-21-05, MAINTENANCE PRACTICES.

OK-(TURBINE TEMP NOT EXCESSIVE) RE-
PLACE FUEL FLOW DIVIDER AND DRAIN
VALVE-REFER TO 73-10-07, MAINTENANCE
PRACTICES. IF-

NOT OK-REPLACE START FUEL REGULATOR
VALVE-REFER TO 73-10-03, MAINTENANCE
PRACTICES.

NOT OK-ENGINE INTERNAL DAMAGE-REMOVE
ENGINE-RETURN TO SERVICE CENTER OR
OVERHAUL FACILITY FOR FURTHER IN-
VESTIGATION.
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PROCEDURE 15

ENGINE SPEED-FUEL FLOW-TURBINE TEMP
AND TORQUE CYCLING DURING GROUND
OPERATING CONDITION-CHECK FOR TAIL
WINDS OR CROSS WINDS. IF-

NOT OK-REPOSITION AIRCRAFT INTO
WIND
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PROCEDURE 16

EXCESSIVE VIBRATION DURING START OR
GROUND IDLE-CHECK THAT AMBIENT WIND
CONDITIONS OR RECIRCULATION OF EXHAUST
GASES DUE TO ACFT POSITION TS NOT

CAUSING VIBRATION

. IF-

OK-CHECK THAT ALL START LOCKS ARE
ENGAGED AND STAPT LOCK BLADE ANGLE
IS SET ON ALL BLADES AS SPECIFIED IN
AIRCPAFT MAINTENANCE MANUAL. IF-

l NOT OK-REPOSITION ACFT INTO WIND
(GUSTY WIND CONDITIONS CONTRIBUTE

;TO APPARENT VIBRATION)

l

OK-PULL PROP THROUGH BY HAND TO CHK .
FOR BINDING WHICH MAY INDICATE IN-

TCOO

TERNAL MALFUNCTION. IF-

NOT OK-RESET START LOCKS-REFER TO
ATIRCRAFT MAINTENANCE MANUAL.

OK-INSPECT ENGINE MOUNTS FOR SIGNS
OF UNUSUAL WEAR-CONFIRM TORQUE OF
ENGINE MOUNT BOLTS SPECIFIED IN
AIRCRAFT MAINTENANCE MANUAL  IF-

R

NOT OK-REMOVE SHAFT DRIVEN ACCES-
SORIES FROM REDUCTION GEAR SECTION
AND RECHECK FOR BINDING. IF-
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e PROCEDURE 16 (CONT) kuwﬂ\
OK REPL ACCES- NOT OK-REMOVE
SORY CAUSING ENGINE-RETURN TO
BINDING. SERVICE CENTER

OR OVHL FACILITY

FOR FURTHER IN-
VESTIGATION.

OK-INSPECT PROP BLADES FOR FOREIGN
OBJECT DAMAGE AS SPECIFIED IN AIR-
CRAFT MAINTENANCE MANUAL. IF-

NOT OK-REFER TO AIRCRAFT MAINTENANC '
MANUAL FOR PROPER TORQUE OR FOR EN-
GINE MOUNT REPLACEMENT PROCEDURE.

OK-INSPECT COMPRESSOR FIRST STAGE
IMPELLER-REFER TO 72-30-01, MAINTE-
NANCE PRACTICES. IF-

NOT OK-REPAIR OR REPLACE PROPELLER
IAW AIRCRAFT MAINTENANCE MANUAL.

OK-REMOVE OIL FILTER AND CHECK FOR
CONTAMINATION. IF-

NOT OK-REPAIR FIRST STAGE IMPELLER-
REFER TO 72-30-01. MAINTENANCE
PRACTICES.
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PROCEDURE 16 (CONT)

OK- CHECK DYNAMIC BALANCE OF PROP-
REFER TO AIRCRAFT MAINTENANCE
MANUAL. IF-

NOT OK-DEPENDING UPON QUANTITY AND
TYPE OF CONTAMINATION EITHER REMOVE
ENGINE OR REFER TO 72-00-00,

| INSPECTION.

OK-CONNECT GAGE (D, TABLE 102) TO
BETA PRESS SW PORT (FIGURES 101
THROUGH 105) AND OBSERVE BETA PRESS
ON PRESS GAGE DURING GROUND IDLE-

PRESS SHALL BE STABLE WITHIN 50 PSI.

IF -

NOT OK-REBALANCE PROP IAW AIRCRAFT
MAINTENANCE MANUAL.

OK-CONNECT GAGE (D. TABLE 102) INTO
METERED FUEL LINE (FIGURES 101
THROUGH 105) BETWEEN FUEL CONTROL
UNIT AND FUEL SHUTOFF VALVE WITH
TEE-(CAUTION: HARD LINES MUST BE
USED) OBSERVE METERED FUEL PRESS ON
PRESS GAGE DURING GROUND IDLE-PRESS
SHALL BE STABLE WITHIN 25 PSI. 1IF-

NOT OK-REPLACE PROP GOVERNOR ASSY-
REFER TO 72-10-03, MAINTENANCE
PRACTICES.

NOT OK-REPLACE FUEL CONTROL UNIT-
REFER TO 73-21-05, MAINTENANCE
PRACTICES.
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PROCEDURE 17

ENGINE WILL NOT WINDMILL DURING AIR
START ATTEMPT-PERFORM GROUND CHECK
WITH PROP IN FEATHERED POSITION-
OPERATE UNFEATHERING PUMP-BLADES
SHOULD MOVE FROM FEATHERED POSITION-
LISTEN FOR SOUND OF UNFEATHERING PUMP
RUNNING. IF-

! OK-CONNECT GAGE (B. TABLE 102) TO
i UN
F
1

LOW)-PUMP RELIEF PRESS SHALL BE
R| 125 PSI MIN. IF-

FEATHERING PUMP DISCHARGE LINE (NO |

|

{ NOT OK-CHECK FOR VOLTAGE TO UNFEATH-
. ERING PUMP MOTOR-REFER TO AIRCRAFT
' MAINTENANCE MANUAL.

IF-

|

3

OK-SUSPECT UN-

' FEATHERING PUMP

MOTOR-REFER TO
ATRCRAFT MAIN-
TENANCE MANUAL.

NOT OK-NO VOLT-
AGE TO UNFEATH-
ERING PUMP MOTOR
-CHK ACFT ELEC

CIRCUITRY-REFER

TO AIRCRAFT

MAINT MANUAL.

OK-CHECK FEATHERING VALVE RIGGING.
IF -

|

i
|
i
|
|

; NOT OK-CHECK FOR LOSS OF OIL PRIME

OR LOW OIL SUPPLY (AIR IN INLET

{ LINE) REFER TO AIRCRAFT MAINTENANCE

MANUAL. IF-
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PROCEDURE 17 (CONT)

i
f r

| ‘ ; :
b
OK-REPLACE UN- | | NOT OK-PRIME UN-
FEATHERING PUMP ' ' FEATHERING PUMP |
|

REFER TO ACFT REFER TO ACFT
MAINT MANUAL. MAINT MANUAL.

|

i

| OK-CHECK FEATHERING VALVE FOR CON-
. TAMINATION WHICH COULD CAUSE INTER-
 NAL LEAKAGE OF CONTROL OIL PRESSURE.

? NOT OK-RERIG FEATHERING VALVE.

| IF- |
I |
i
.
OK-CHECK FEATHERING PUMP CHECK - | NOT_OK-CLEAN CONTAMINANTS FROM
VALVE FOR RESTRICTION. IF- | FEATHERING VALVE.

|
|
|
|

T
l

i
1
\

OK-CHECK BETA TUBE PACKINGS. IF- NOT OK-REPLACE RESTRICTED UNFEATHER-
ING PUMP CHECK VALVE. |
l
i |
OK-CHECK PITCH CONTROL PACKING FOR g NOT OK-REPLACE BETA TUBE PACKINGS- |
LEAKAGE. IF- | REFER TO 72-10-01, MAINTENANCE

PRACTICES
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PROCEDURE 17 (CONT)

i

|
-
|

i NOT OK-REPLACE PACKING OR PITCH
CONTROL-REFER TO 72-10-02, MAINTE-
NANCE PRACTICES.

!
| |
{

! |
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PROCEDURE 18

ENGINE WINDMILLING SPEED TOO SLOW TO
ACTUATE SPEED SWITCH DURING ATTEMPTED
AIRSTART-AIRSPEED IN COMPLIANCE WITH
AIRCRAFT FLIGHT MANUAL-CHECK THAT

COCKPIT FEATHERING VALVE CONTROL IS
CORRECTLY POSITIONED TO ALLOW
FEATHERING VALVE TO CLOSE.

IF-

OK-PULL PROP THROUGH BY HAND TO
CHECK FOR BINDING WHICH MAY INDI-
CATE INTERNAL MALFUNCTION. IF-

|
|
|
|

NOT OK-CORRECT POSITION OR RERIG I
COCKPIT FEATHERING VALVE CONTROL~
REFER TO AIRCRAFT MAINT MANUAL.

OK-UNFEATHER PROP USING ACFT UN-
FEATHERING PUMP-ENSURE PROPELLER
MOVES THROUGH FULL RANGE OF TRAVEL.
IF-

|
NOT OK-REMOVE SHAFT DRIVEN ACCESSO-
RIES FROM REDUCTION GEAR SECTION AND
RECHECK FOR INTERNAL BINDING. IF- }

P

|

OK-REPLACE AC-
CESSORY CAUSING
BINDING.

NOT OK-REMOVE
ENGINE-RETURN TO
SERVICE CENTER
OR OVHL FACILITY

FOR FURTHER IN-
VESTIGATION.

z
|
I

OK-TORQUE SENSING SYSTEM FAULT-REFER
TO 72-10-05, MAINTENANCE PRACTICES.

NOT OK-PERFORM TROUBLE SHOOTING s
PROCEDURE 1. ;
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PROCEDURE 19

ENGINE WINDMILLING SPEED IN EXCESS OF
35 PERCENT WHEN UNDER CONTROL OF NTS-
CHECK THAT NO FUEL FLOW IS INDICATED.

IF-

OK-CHECK FEATHERING VALVE FOR FREE- NOT OK-CHECK FUEL SHUTOFF VALVE

DOM OF MOVEMENT OF PISTON. IF- RIGGING TO ASSURE THAT IT CLOSES
COMPLETELY. IF-
OK-REPLACE FUEL NOT OK-RERIG-RE-
SHUTOFF VALVE- FER TO 73-10-06,
REFER TO 73-10- MAINTENANCE
06, MAINTENANCE PRACTICES AND
PRACTICES. AIRCRAFT MAIN-

TENANCE MANUAL.

OK-CHECK NTS ORIFICE FOR RESTRIC- NOT OK-CHECK FOR CONTAMINATION OF

TIONS. IF- FEATHERING VALVE-CLEAN-IF DAMAGED
REFER TO 72-10-07, MAINTENANCE
PRACTICES.

OK-CHECK FOR LOW NTS PRESSURE REGU- NOT OK-CLEAN NTS ORIFICE-REFER TO

LATOR SETTING-REFER TO 72-00-00, AD- 72-10-06, MAINTENANCE PRACTICES.

JUSTMENT/TEST. IF-

4
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(*\\) ROCEDURE 19 (CONT)

OK-CHECK TORQUE SENSOR CALIBRATION-
REFER TO 72-10-16, MAINTENANCE
PRACTICES. IF-

NOT OK-REPLACE NTS PRESSURE REGU-
LATOR-REFER TO 72-10-04, MAINTENANCE
PRACTICES.

NCT OK-REPLACE TORQUE SENSOR-REFER
TO 72-10-16, MAINTENANCE PRACTICES.
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PROCEDURE 20

TURBINE TEMP LOW ON ONE ENGINE-TORQUE
AND FUEL FLOWS MATCH-POWER IS SYMME-

TRIC CHECK THE AIRCRAFT TEMP INDICA-

TING SYSTEM-REFER TO AIRCRAFT MAINTE-
NANCE MANUAL. IF-

OK-CHECK FOR CONTINUITY OF THE NOT OK-CALIBRATE SYSTEM. REFER TO
HARNESS ASSY AT THE COMPENSATING AIRCRAFT MAINTENANCE MANUAL.
RESISTOR TWO PIN CONNECTOR. RESIS-

TANCE SHALL BE AS SPECIFIED IN

77-20-03. IF-

OK-VERIFY CORRECT COMPENSATING RE- NOT OK-REPLACE ENGINE HARNESS ASSY-
SISTOR IS INSTALLED AND FUNCTIONAL. REFER TO 77-20-03, MAINTENANCE
REFER TO DATA SHEET CUSTOMER (DSC). PRACTICES.

IF-

NOT OK-REPLACE RESISTOR ASSY-REFER
TO 77-20-04, MAINTENANCE PRACTICES.
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PROCEDURE 21

OIL PRESSURE LOW OR FLUCTUATING IN
NORMAL FLIGHT ATTITUDES AND NORMAL OIL
TEMPERATURE-CHECK OIL SUPPLY. IF-

OK-CHECK OIL FOR FUEL CONTAMINATION NOT OK-REPLENISH OIL SUPPLY AND CHK
IF- THAT OIL CONSUMPTION DOES NOT EXCEED
ONE QUART PER TEN HOURS OPERATION.

OK-CONNECT GAGE (B, TABLE 102) TO NOT OK-REFER TO TROUBLE SHOOTING
OIL PRESS FITTING ON REDUCTION GEAR PROCEDURE 23.
SECTION-OBSERVE OIL PRESSURE. IF-

OK-REPLACE COCKPIT OIL PRESSURE IN- NOT OK-CHECK FOR CLOGGED OIL FILTER.
STRUMENT-REFER TO AIRCRAFT MAINTE- IF-
NANCE MANUAL.
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PROCEDURE 21 (CONT)

NCE MANUAL
1-5/-6

OK-REMOVE OIL FILTER BYPASS VALVE
AND CHECK FOR DAMAGED PACKINGS-RE-
FER TO 79-20-04, MAINTENANCE
PRACTICES. 1IF-

NOT OK-DEPENDING UPON QUANTITY AND
TYPE OF CONTAMINATION-REMOVE ENGINE
OR REFER TO 72-00-00, INSPECTION/
CHECK.

OK-REMOVE OIL PRESSURE REGULATOR
VALVE ASSY AND CHECK FOR DAMAGE OR
DAMAGED PACKINGS-REFER TO 79-20-05,
MAINTENANCE PRACTICES.  IF-

NOT OK-REPLACE OIL FILTER BYPASS
VALVE-PACKINGS-REFER TO 79-20-04,
MAINTENANCE PRACTICES.

OK-CHECK THAT OIL VENT VALVE IS NOT
STUCK OPEN OR ENERGIZED ABOVE 50
PERCENT ENGINE SPEED. IF-

NOT OK-REPLACE OIL PRESSURE REGU-
LATOR VALVE ASSY QR PACKINGS-REFER
TO 79-20-05, MAINTENANCE PRACTICES.

OK-CHECK FOR DAMAGED PACKINGS ON
OIL PRESSURE PUMP ASSY INLET TUBE

NOT OK-CHECK THAT VOLTAGE IS NOT
APPLIED TO OIL VENT VALVE WITH
ENGINE SPEED ABOVE 50 PERCENT. IF-

ASSY. IF-

T
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O\ PROCEDURE 21 (CONT) (‘T\)

|

OK-REMOVE OIL NOT OK-REFER TO
VENT VALVE AND ACFT MAINTENANCE
CHK OPERATION MANUAL TO COR-
ON BENCH-REFER RECT ELEC FAULT.
TO 79-20-06,

MAINTENANCE

PRACTICES. IF-

NOT OK-REPLACE
OIL VENT VALVE-
REFER TO 79-20-
06, MAINTENANCE
PRACTICES.

OK-EXCESSIVE LUBE SYSTEM FLOW-INSP
TURBINE OIL SYSTEM JET AND HYDRAU-
LIC MOUNT. IF-

NOT OK-REPLACE PACKINGS.

OK-REFER TO PROCEDURE 53 FOR BETA
PRESS SYSTEM EXCESSIVE LEAKAGE. IF-

NOT OK-REPAIR OR REPLACE JET OR
HYDRAULIC MOUNT.

OK-OIL PRESSURE PUMP OUTPUT LOW-REPL
PUMP ROTOR OR REPL PUMP-REFER TO 72-
10-18, MAINTENANCE PRACTICES.
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PROCEDURE 21A

NO OTHER APPARENT OIL SYSTEM PROBLEMS
BUT OIL FILTER BYPASS VALVE INDICATOR
BUTTON POPS OUT-OIL TEMPERATURE NOR-
MAL-CHECK OIL FILTER FOR CONTAMINA-

TION. IF-

OK-REPLACE OIL FILTER BYPASS VALVE.

IF-

NOT OK-REFER TO PROCEDURE 21.

NOT OK-REPLACE OIL FILTER ELEMENT.
(FILTER ELEMENT MAY BE CREATING
EXCESSIVE PRESSURE DROP)-REFER TO
79-20-02, MAINTENANCE PRACTICES.
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PROCEDURE 22

HIGH OIL PRESSURE-CHECK OIL TEMP. IF-

OK-CONNECT GAGE (B, TABLE 102) TO NOT OK-RUN ENGINE WITH OIL AT NOR-
OIL PRESS FITTING ON REDUCTION GEAR MAL OPERATING TEMP AND RECHECK OIL
SECTION AND RUN ENGINE WITH OIL AT PRESSURE.

NORMAL OPERATING TEMP AND CHK GAGE

INDICATION. IF-

OK-REPLACE COCKPIT OIL PRESSURE NOT OK-(OIL PRESSURE HIGH)-REPLACE
INSTRUMENT. OIL PRESSURE REGULATOR VALVE ASSY-
REFER T0O 79-20-05, MAINTENANCE
PRACTICES.
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PROCEDURE 23

INSTALLATION WITH COMMON DRAIN MANI -
FOLD OIL CONTAMINATED WITH FUEL-CHANGE
OIL AND OIL FILTER-CHECK FOR OBSTRUC-
TION IN COMMON DRAIN MANIFOLD-REFER TO
AIRCRAFT MAINTENANCE MANUAL. IF-

OK-DISCONNECT DRAIN MANIFOLD FROM
ACCESSORY DRIVE PAD-RUN ENGINE TEN
MINUTES-SHUT DOWN AND CHECK FOR OIL
CONTAMINATED WITH FUEL. IF-

NOT OK-REMOVE OBSTRUCTION-REFER TO
AIRCRAFT MAINTENANCE MANUAL.

OK-REPLACE ACCESSORY DRIVE PAD SEAL-
REFER TO 72-10-08, MAINTENANCE
PRACTICES.

NOT OK-REPLACE OIL TO FUEL COOLER
IN OIL TANK ASSY-REFER TO 79-10-01,
MAINTENANCE PRACTICES.
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PROCEDURE 24

INSTALLATION WITH SEPARATE DRAIN
LINES-OIL CONTAMINATED WITH FUEL-
CHANGE OIL AND OIL FILTER-REPLACE OIL
TO FUEL COOLER IN OIL TANK ASSY-REFER
TO 79-10-01, MAINTENANCE PRACTICES.
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PROCEDURE 25

AT MAXIMUM WHEN POWER
ADVANCED. IF-

OVERSPEED GOVERNOR INDICATES LOW WITH
PROP ON START LOCKS-(NOTE:
ING OVERSPEED GOVERNOR AN INCREASE IN
VIBRATION MAY BE NOTED.- THIS IS NORMAL
AS LONG AS VIBRATION IN OPERATING SPEED
RANGE IS SATISFACTORY-TIME OF OPERATION
ON OVERSPEED GOVERNOR SHALL BE HELD TO
MINIMUM) CHECK THAT CONDITION LEVER IS

WHEN CHECK-

LEVER IS

OK-CHECK TACHOMETER
BRATION. IF-

INDICATOR CALI-

NOT OK-(BENDIX) MOVE CONDITION
LEVER TO MAXIMUM.

OK-PERFORM OVERSPEED GOVERNOR CHECK
NOTING FUEL FLOW AND RPM-TAKE PROP

NOT OK-REPLACE TACHOMETER INDICATOR.

OFF LOCKS WITH SPEED LEVER AT RPM
LESS THAN NOTED ABOVE-MOVE POWER
LEVER TOWARD TAKEOFF-FUEL FLOW IN-
CREASES ABOVE VALUE NOTED DURING
INITIAL OVERSPEED GOVERNOR CHECK-
(OBSERVE TORQUE AND TEMP LIMITS.)
IF-
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O\ PROCEDURE 25 (CONT)
OK-(FUEL FLOW INCREASES) ADJUST NOT OK-(FUEL FLOW REMAINS THE SAME)
OVERSPEED GOVERNOR (TO INCREASE REFER TO PROCEDURE 28.
OVERSPEED GOVERNOR SETTING)-REFER

TO 72-00-00, ADJUSTMENT/TEST. IF-

NOT OK-REPLACE FUEL CONTROL UNIT-
REFER TO 73-21-05, MAINTENANCE
PRACTICES.
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PROCEDURE 26

OVERSPEED GOVERNOR INDICATES HIGH WITH
PROP ON START LOCKS-(NOTE: WHEN
CHECKING OVERSPEED GOVERNOR AN IN-
CREASE IN VIBRATION MAY BE NOTED-THIS
IS NORMAL AS LONG AS VIBRATION IN
NORMAL OPERATING SPEED RANGE IS
SATISFACTORY-TIME OF OPERATION ON
OVERSPEED GOVERNOR SHALL BE HELD TO A
MINIMUM)-CHECK TACHOMETER INDICATOR
CALIBRATION. IF-

OK-ADJUST OVERSPEED GOVERNOR-REFER NOT OK-REPLACE TACHOMETER INDICATOR.
TO 72 00-00, ADJUSTMENT/TEST. IF-

NOT OK-REPLACE FUEL CONTROL UNIT-
REFER TO 73-21-05, MAINTENANCE
PRACTICES.
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PROCEDURE 27

UNDERSPEED GOVERNOR HIGH RPM SETTING
CORRECT WITH SPEED LEVER POSITIONED AT
TAKEOFF-PROP OFF START LOCKS-POWER

LEVER IS IN ABNORMAL POSITION TO PRO-

VIDE MINIMUM FUEL FLOW-CHECK TO ENSURE
THAT PROP PITCH CONTROL 1S CORRECTLY
RIGGED TO POWER LEVER. IF-

OK-CHECK FLIGHT IDLE BLADE ANGLE.

IF-

NOT OK-RERIG-REFER TO 76-10-01
MAINTENANCE PRACTICES.

PRACTICES.

NOT OK-RESET FLIGHT IDLE BLADE ANGLE
-REFER TO 72-10-01, MAINTENACE
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PROCEDURE 28

UNDERSPEED GOVERNOR HIGH RPM SETTING
INCORRECT WITH SPEED LEVER POSITIONED
AT TAKEOFF-PROP OFF START LOCKS-POWER
LEVER IN PROPER POSITION TOWARD RE-
VERSE TO PROVIDE MINIMUM FUEL FLOW-
CHECK THAT SPEED LEVER SETTING CAUSES
POSITIVE CONTACT OF UNDERSPEED GOVER-
NOR SHAFT WITH MAXIMUM SPEED STOP.
IF-

OK-ADJUST UNDERSPEED GOVERNOR MAX
SPEED STOP TO OBTAIN CORRECT ENGINE
SPEED-REFER TO 72-00-00, ADJUSTMENT/
TEST.

NOT OK-ADJUST PROP GOVERNOR/UNDER
SPEED GOVERNOR LINKAGE-REFER TO 76-
10-01, ADJUSTMENT/TEST OR AIRCRAFT
LINKAGE.
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PROCEDURE 29

IF -

UNDERSPEED GOVERNOR LOW RPM SETTING
INCORRECT WITH SPEED LEVER POSITIONED
AT MINIMUM-PROP OFF START LOCKS-POWER
LEVER IN PROPER POSITION TOWARDS RE-
VERSE TO PROVIDE MINIMUM FUEL FLOW-
CHECK THAT SPEED LEVER SETTING CAUSES
POSITIVE CONTACT OF UNDERSPEED GOVER-
NOR SHAFT WITH MINIMUM SPEED STOP.

OK-ADJUST UNDERSPEED GOVERNOR MIN-
IMUM SPEED STOP TO OBTAIN CORRECT
ENGINE SPEED-REFER TO 72-00-00,
ADJUSTMENT/TEST.

NOT OK-ADJUST PROP GOVERNOR/UNDER-
SPEED GOVERNOR LINKAGE-REFER TO 76-
10-01. ADJUSTMENT/TEST.
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PROCEDURE 30

PROP START LOCKS DO NOT RELEASE WITH
ENGINE AT SPEED AND POWER LEVER IN
REVERSE THRUST-BETA LIGHT ON (COLD OIL
AFFECTS TIME REQUIRED FOR PROP SYSTEM
TO RESPOND-ON FIRST START ALLOW ADE-
QUATE TIME FOR PROP OIL SYSTEM TO FILL
AND OIL TEMP TO STABILIZE)-CHECK THAT
PROPER PROCEDURE IS BEING USED TO UN-
LATCH PROP FROM START LOCKS. IF-

OK-SHUT DOWN ENGINE-POSITION POWER
LEVER AT REVERSE AND TURN ON UN-
FEATHERING PUMP-PROP SHALL MOVE IN
REVERSE. IF-

NOT OK-USE SPECIFIED PROCEDURE-
REFER TO AIRCRAFT FLIGHT MANUAL.

OK-CHECK PROP LATCH MECHANISM FOR
BINDING-REFER TO AIRCRAFT MAINTE-
NANCE MANUAL.

NOT OK-CHECK FOR FAULTY ENGINE/PROP
CONTROL RIGGING-CHECK ACFT RIGGING
TAW ACFT MAINTENANCE MANUAL-CHECK
PROP PITCH CONTROL-REFER TO 76-10-
01, MAINTENANCE PRACTICES-CHECK
BETA TUBE POSITION-REFER TO 72-10-
01, MAINTENANCE PRACTICES.
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PROCEDURE 31

NO PROP RESPONSE WITH POWER LEVER PO-
SITIONED AT REVERSE THRUST-SPEED LEVER
AT HIGH-OIL PRESS NORMAL-BETA LIGHT
OFF (PROP RESPONDS NORMALLY TO UN-
FEATHERING PUMP)-POSITION SPEED LEVER
TO LOW AND CHECK THAT BETA LIGHT GOES
ON. IF-

OK-ADJUST PROP GOVERNOR HIGH RPM
SETTING-REFER TO 72-00-00, ADJUST-

NOT OK-(BETA LIGHT STILL OFF)-CHECK
FOR CONTAMINATED OR DAMAGED UNFEATH-

MAINTENANCE PRACTICES.

MENT/TEST. ERING PUMP CHECK VALVE (FIGURES 101
THROUGH 105).

OK-CHECK PROP GOVERNOR GASKET. IF- NOT OK-REPLACE UNFEATHERING PUMP
CHECK VALVE-REFER TO 77-10-02,

OK-REPLACE PROP GOVERNOR ASSY-REFER
TO 72-10-03, MAINTENANCE PRACTICES.

PRACTICES.

NOT OK-REPLACE PROP GOVERNOR GASKET-
REFER TO 72-10-03, MAINTENANCE
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PROCEDURE 32

PROP WILL NOT MOVE OFF START LOCKS
WITH SPEED LEVER HIGH-POWER LEVER AT
REVERSE THRUST-BETA LIGHT OFF-ENGINE
OIL PRESS NORMAL-CHECK THAT PROP
RESPONDS TO UNFEATHERING PUMP WITH
ENGINE STOPPED. 1IF-

OK-REFER TO TROUBLE
CEDURE 31.

SHOOTING PRO- NOT OK-REFER TO
PROCEDURE 1.

TROUBLE SHOOTING
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PROCEDURE 33

BETA LIGHT DOES NOT GO ON WHEN REVERSE
THRUST SELECTED BUT PROP RESPONDS NOR-
MALLY-CHECK WIRING FROM BETA PRESSURE
SWITCH TO BETA LIGHT-REFER TG AIRCRAFT
MAINTENANCE MANUAL. IF-

OK-CONNECT GAGE (C, TABLE 102) INTO
BETA PRESS SW PORT (FIGURES 101
THROUGH 105)-RUN ENGINE WITH PROP
ON START LOCKS AND POWER LEVER
POSITIONED AT FLIGHT IDLE-PRESS
INDICATED ON PRESS GAGE SHALL BE IN
ACCORDANCE WITH 77-10-02. MAINTE-
NANCE PRACTICES. IF-

NOT OK-REPAIR WIRING FAULT-REFER TO
ATRCRAFT MAINTENANCE MANUAL.

OK-ADJUST OR REPLACE BETA PRESSURE
SWITCH-REFER TO 77-10-02, MAINTE-
NANCE PRACTICES.

NOT OK-REFER TO TROUBLE SHOOTING
PROCEDURE 1.
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PROCEDURE 34

DURING PROP GOVERNOR CHECK-LOW OR HIGH
RPM-ENGINE SPEED TO LOW OR HIGH WHILE
RUNNING ON PROP GOVERNOR (POWER LEVER
AT CRUISE)-CHECK FOR NORMAL OPERATING
OIL TEMP (PROP GOVERNOR ASSY SPEED
SETTING DECREASES 1/2 PERCENT FOR EACH
35C RISE IN OIL TEMP). IF-

OK-ADJUST PROP GOVERNOR ASSY HIGH
OR LOW SPEED STOPS AS SPECIFIED IN
72-00-00, ADJUSTMENT/TEST AND REPEAT

CHECK.

NOT OK-CORRECT SPEED READING TO
NORMAL FLIGHT OPERATING TEMP AND
ADJUST SO THAT CORRECTED SPEED
MEETS FLIGHT REQUIREMENTS.

NANCE PRACTICES.

NOT OK-RESET PROP GOVERNOR ASSEMBLY
LINKAGE-REFER TO 76-10-01, MAINTE-

NOT OK-REPLACE PROP GOVERNOR-REFER
TO 72-10-03, MAINTENANCE PRACTICES.
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PROCEDURE 35

(CODES AA-AC, CA-CC, FA, KA, LA) PROP
GOVERNOR SHIFT UPWARD OR FAILURE TO
NTS-PRESS CHECK OF PROP GOVERNOR RESET
FUNCTION AND NTS LOCKOUT SYSTEM COM-
PLETED-MAXIMUM PRESS WAS LESS THAN 250
PSI. INSTALL GAGE (C, TABLE 102) AT
POSITION C (SEE 72-00-00, ADJUSTMENT/
TEST FIGURE 503) TO CHECK BETA PRESS-

OPERATE ENGINE WITH PROPELLER UN-

LATCHED AND WITH CONDITION LEVER AT
MAXIMUM-POWER LEVER AT FLIGHT IDLE-
BETA SHALL BE 350 PSIG MINIMUM. IF-

OK-{BETA PRESS OVER 350 PSIG) RE-
MOVE GAGE (C, TABLE 102) AND INSTALL
AT POSITION A (FIGURE 503)-INSTALL
CAP AT POSITION D-OPERATE ENGINE TO
CHECK PRESS AS IN PREVIOUS CHECK
EXCEPT SET CONDITION LEVER AT MINI-
MUM (PROP GOVERNOR RESET SYSTEM
DISABLED)-PRESS AT POSITION A (FIG.
503) SHALL BE ABOVE 250 PSIG. TIF-

NOT OK-({BETA PRESS LESS THAN 350
PSIG) REPLACE PROP GOVERNOR (LOW
RELIEF VALVE SETTING)-REFER TO

72-10-03, MAINTENANCE PRACTICES.

OK-(PRESS MORE THAN 250 PSIG) RE-
PLACE PROP GOVERNOR (EXCESSIVE RE-
SET SYSTEM LEAKAGE)-REFER TO
72-10-03, MAINTENANCE PRACTICES.

NOT OK-(PRESS LESS THAN 250 PSIG)
REMOVE CAP AT POSITION D (FIGURE
503) AND INSTALL AT POSITION B
(FIGURE 503)-0PERATE ENGINE TO
CHECK PRESS AS IN PREVIOUS CHECK
(CONDITION LEVER AT MINIMUM-PROP
GOVERNOR RESET SYSTEM DISABLED)
BETA PRESS SHALL BE ABOVE 250 PSIG.
IF-
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PROCEDURE 35 (CONT)

OK-(PRESS MORE THAN 250 PSIG) RE-
PLACE PROP PITCH CONTROL (EXCESSIVE
DUMP VALVE LEAKAGE)-REFER TO
72-10-02. MAINTENANCE PRACTICES.

NOT OK-(PRESSURE LESS THAN 250
PSIG) REMOVE CAP FROM POSITION B
(FIGURE 503) AND RECONNNECT PROP
GOVERNOR RESET SYSTEM-CHECK NTS
CHECK VALVE TAW ACFT FLT MANUAL.
IF-

OK-CHECK FOR DEFECTIVE PACKINGS ON
NTS PRESSURE REGULATOR AND RE-

STRICTOR-REFER TO 72-10-04 AND 72-
10-06, MAINTENANCE PRACTICES. IF-

NOT OK-REPLACE NTS CHECK VALVE-
REFER TO 77-10-02, MAINTENANCE
PRACTICES.

OK-REMOVE PROP GOVERNOR AND INSPECT
ORIFICE SETSCREW-REFER TO 72-10-03,
MAINTENANCE PRACTICES-ORIFICE DIAM-
ETER SHALL BE 0.0295 TO 0.0305 INCH-
REPLACE OR CLEAN ORIFICE IF CONTAMI-
NATED OR RESTRICTED.

NOT OK-(PACKINGS DAMAGED) REPLACE
PACKINGS.
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PROCEDURE 36

FLIGHT IDLE POWER NOT REPEATABLE IN
FLIGHT WHEN CHECK IAW ACFT FLT MANUAL
CHECK THAT ENGINE RIG PINS CAN BE IN-
SERTED WITH QUADRANT AT FLT IDLE. IF-

OK-CHECK THAT POWER LEVER CAN BE NOT OK-RERIG-REFER TO 76-10-01,
MOVED AWAY FROM FLIGHT IDLE DETENT MAINTENANCE PRACTICES OR RERIG ACFT
1/4 INCH WHILE IN FLIGHT IDLE DE- LINKAGE TAW ACFT MAINTENANCE MANUAL.
TENT WITH NO INCREASE IN FUEL FLOW.

IF-

NOT OK-INSPECT RIGGING- REFER TO 76-
10-01, MAINTENANCE PRACTICES. IF-

OK-REPLACE FUEL
CONTROL UNIT-
REFER TO 73-21-
05, MAINTENANCE
PRACTICES.
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PROCEDURE 37

LOW TORQUE INDICATED WITH TURBINE TEMP
NORMAL-FUEL FLOW NORMAL-OIL TEMP
NORMAL-CHK FOR OIL LEAKS IN PLUMBING
IN TORQUE INDICATING SYSTEM. IF-

OK-PERFORM STATIC CALIBRATION CHECK
OF ACFT TORQUE INDICATING SYSTEM IN
ACCORDANCE WITH 72-00-00, ADJUST-
MENT/TEST. IF-

NOT OK-CORRECT LEAKS-REFER TO AIR-
CRAFT MAINTENANCE MANUAL.

OK-CHECK POSITIVE TORQUE SENSOR
PRESSURE REGULATOR ASSEMBLY FOR RE-
STRICTION OR MALFUNCTION. IF-

NOT OK-RECALIBRATE-REPAIR OR RE-
PLACE TORQUE INDICATING SYSTEM COM-
PONENTS AS REQUIRED-REFER TO 72-
00-00, ADJUSTMENT/TEST AND 77-10-03,
MAINTENANCE PRACTICES.

72 -00-00
Page 181
Mar 28/80



R

ey
el /

AiResearch

Phoenix

MAINTENANCE MANUAL
TPE331-5/-6

PROCEDURE 37 (CONT)

OK-CHECK ORIFICE HOUSING FOR CON-
TAMINATION OR PACKING DAMAGE. IF-

NOT OK-CLEAN OR REPLACE POSITIVE
TORQUE SENSOR PRESSURE REGULATOR.

OK-CHECK TORQUE COMPENSATOR
OR RECESSED PLUG FOR PACKING
DAMAGE. IF-

NOT OK-CLEAN ORIFICE HOUSING OR
REPLACE PACKING.

OK-CHECK RAW TORQUE IN ACCORDANCE

WITH 72-00-00, ADJUSTMENT/TEST. IF-

NOT OK-REPLACE PACKINGS. REFER TO
77-10-01 MAINTENANCE PRACTCIES.

OK-(CODES CA-CC) ADJUST TORQUE SEN-
SOR COMPENSATOR IN ACCORDANCE WITH
72-00-00, ADJUSTMENT/TEST. ENTER
AMOUNT OF ADJUSTMENT IN ENGINE LOG
BOOK. (CODES AA-BC, EA, FA-LA) RE-
CHECK STATIC CALIBRATION OF AIRCRAFT
TORQUE INDICATING SYSTEM IN ACCOR-
DANCE WITH 72-00-00, ADJUSTMENT/
TEST. 1IF-

NOT OK-RECALIBRATE TORQUE SENSOR
SYSTEM USING TORQUEMETER TEST KIT
IN ACCORDANCE WITH 72-00-00,
ADJUSTMENT/TEST. ADJUST TORQUE
SENSOR COMPENSATOR OR TORQUE TRANS-
DUCER AS APPLICABLE.

NOT OK-(CODES CA-CC) TORQUE SENSOR
COMPENSATOR MALFUNCTION-REPLACE
TORQUE SENSOR COMPENSATOR-REFER TO
77-10-01, MAINTENANCE PRACTICES.
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PROCEDURE 38

NORMAL. TIF-

HIGH TORQUE WHEN TURBINE TEMP AND FUEL
FLOW NORMAL-CHECK THAT OIL TEMP IS

OK-PERFORM STATIC CALIBRATION CHECK
OF AIRCRAFT TORQUE INDICATING SYS-
TEM IN ACCORDANCE WITH 72-00-00,
ADJUSTMENT/TEST. IF-

NOT OK-ALLOW OIL TO REACH OPERATING
TEMP.

OK-CHECK POSITIVE TORQUE SENSOR
PRESSURE REGULATOR ASSEMBLY FOR RE-
STRICTION OR MALFUNCTION. IF-

NOT OK-RECALIBRATE-REPAIR OR REPLACE
TORQUE INDICATING SYSTEM COMPONENTS
AS REQUIRED-REFER TO 72-00-00,
ADJUSTMENT /TEST AND 77-10-03, MAIN-
TENANCE PRACTICES.

OK-CHECK ORIFICE HOUSING FOR CON-
TAMINATION OR PACKING DAMAGE. IF-

NOT OK-CLEAN OR REPLACE POSITIVE
TORQUE SENSOR PRESSURE REGULATOR.
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fﬁ\\uj PROCEDURE 38 (CONT)
OK-CHECK RAW TORQUE IN ACCORDANCE NOT OK-CLEAN ORIFICE HOUSING OR
WITH 72-00-00, ADJUSTMENT/TEST. IF- REPLACE PACKING.
OK-(CODES CA-CC) ADJUST TORQUE SEN- NOT OK-RECALIBRATE TORQUE SENSOR
SOR COMPENSATOR IN ACCORDANCE WITH SYSTEM USING TORQUEMETER TEST KIT
72-00-00, ADJUSTMENT/TEST. ENTER IN ACCORDANCE WITH 72-00-00
AMOUNT OF ADJUSTMENT IN ENGINE LOG ADJUSTMENT/TEST. ADJUST TORQUE
BOOK. (CODES AA-BC, EA, FA-LA) RE- COMPENSATOR OR TORQUE TRANSDUCER
CHECK STATIC CALIBRATION OF AIRCRAFT APPLICABLE.
TORQUE INDICATING SYSTEM IN ACCOR-
DANCE WITH 72-00-00, ADJUSTMENT/
TEST. IF-

NOT OK-(CODES CA-CC) TORQUE SENSOR
COMPENSATOR MALFUNCTION-REPLACE
TORQUE SENSOR COMPENSATOR-REFER TO
77-10-01,
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PROCEDURE 39

SYSTEM IS OFF.

LOW TORQUE AND FUEL FLOW WITH ITT
MATCHED-CHECK TO ENSURE ACFT BLEED
IF-

OK-CHECK THAT ANTI-ICE VALVE HAS NOT
FAILED IN THE OPEN POSITION. IF-

NOT OK-SHUT OFF ACFT BLEED AIR SYS-
TEM TAW AIRCRAFT FLIGHT MANUAL.

OK-PULL PROPELLER THROUGH BY HAND TO
CHECK FOR INTERNAL BINDING. IF-

NOT OK-REPAIR/REPLACE ANTI-ICE
VALVE-REFER TO 75-10-01, MAINTENANCE
PRACTICES.

OK-CHECK PLUMBING INTERFACE BETWEEN
ENGINE AND AFCT BLEED AIR SYSTEM
FOR LEAKS-REFER TO AIRCRAFT MAINTE-
NANCE MANUAL. IF-

NOT OK-REMOVE SHAFT DRIVEN ACCES-
SORIES FROM REDUCTION GEAR SECTION
AND RECHECK FOR INTERNAL BINDING.
IF -

OK-REPLACE AC-
CESSORY CAUSING
BINDING.

NOT OK-REMOVE
ENGINE-RETURN TO
SERVICE CENTER
OR OVHL FACILITY

FOR FURTHER IN-
VESTIGATION.
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PROCEDURE 39 (CONT)

OK-CHECK ACFT TEMP INDICATING
SYSTEM IAW AIRCRAFT MAINTENANCE
MANUAL. IF

NOT OK-REPAIR LEAKS.

OK-CHECK ENGINE TURBINE TEMP SYSTEM-
REFER TO 77-20-03, MAINTENANCE PRAC-

TICES. IF-
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