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FOREWORD

THIS MANUVUAL.

This technical order has descriptions and
organizational maintenance for the powerplant
systems of the A-7D Corsair I airplane.

Included is maintenance data on the following:

Powerplant Installation Section I

Airflow Control System Section 11

Engine Instrument System : Section III

Engine System Section IV

Main Fuel System Section V

Manual Fuel System Section VI

Temperature Limiter Section VII
Amplifier System

Ignition and Starting Section VIII
System

Oil System Section IX

Constant Speed Drive Section X
System

Except for T.O. 1A-7D-2-1, 1A-7D-2-16,

1A-7D-2-17, and 1A-7D-2-18, this series of T.O.s
present organizational system and component
maintenance in a standardized manner. A table listing
all A-7D organizational maintenance manuals is
provided herein. Refer to T.O. 1A-7D-2-1 for an
introduction to the complete series of A-7D manuals.

ARRANGEMENT AND USE OF THIS
MANUAL.

The maintenance information in this manual is
divided into sections, each for a major system.

In the descriptions, all major components are

described and a brief explanation of their primary
functions is provided. All system indicators and
controls necessary to operate a system are shown and
described in a control and indicator figure. Major
components not covered by the control and indicator
figure are in a system arrangement illustration.
Controls and indicators are not normally repeated in
the system arrangement figure.

A complete description of the system’s operation is
provided. Schematics and diagrams supplement
system theory. Where a system is complex, a block
diagram is used for an overview, then detailed
descriptions and schematics are given. Major
components of a system are listed in a components
table with description of function and location.

Operational checkout paragraphs provide a means of
checking the status ‘of the system. Where reference is
made to controls and indicators, decal nomenclature
is shown in capital letters for all test equipment and
all airplane placard (decal) switch or control positions.
All airplane system controls and indicators are
referred to by their descriptive title in lowercase
letters. Operational checkout procedural steps, which
indicate a mandatory condition or result, are followed
by numbers in braces. These numbers are keyed to a
system troubleshooting (malfunction) table. This
table shows corrective actions if a mandatory test
conditions or result is not present. The corrective
actions are in order of probable cause. When
corrective actions call for the replacement of more
than one component, replacement should be made in
order of the listing. The operational checkout is
usually repeated after each replacement until
acceptable performance is obtained.

Removal and installation steps are given for each
system component. These procedures reference access
requirements with step by step instructions on how to
accomplish the task. Also provided, as applicable, are
repair and parts replacement, adjustment, cleaning,
draining, or lubrication, extreme environmental
condition procedures, and nonroutine servicing.
Routine servicing instructions are in T.O. 1A-7D-2-1.
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TOOLS AND TEST EQUIPMENT
REQUIRED.

Tools and test equipment required for a specific
maintenance procedure are listed at the start of the
procedure. The list does not include tools and
equipment needed for access or common hand tools.
Support equipment, such as voltmeters and
multimeters, are included in the list.

REFERENCE PUBLICATIONS.

Publications generally related to subject matter
herein are listed in the table of reference
publications.

TIME COMPLIANCE TECHNICAL ORDERS.

Time compliance technical orders for the systems
covered in this manual are listed in a table. The
listing, in technical order numerical sequence,
includes the basic date, title, ECP number, and date

of change or revision.

LIST OF SYSTEMS MAINTENANCE MANUALS

Publication No. Title

T.O. 1A-7D-2-1 General Information and Airframe Group

T.0. 1A-7D-2-1CL-1 General Information and Airframe Group — Ground Handling Checklist
T.O. 1A-7D-2-1CL-2 General Information and Airframe Group — Servicing Checklist

T.0. 1A-7D-2-2 Egress and Survival Systems

T.0. 1A-7D-2-2CL-1 Egress and Survival Systems Seat Removal and Installation Checklist
T.0. 1A-7D-2-3 Mechanical Accessories Systems

T.O. 1A-7D-2-4 Pneudraulic Systems

T.0. 1A-7D-2-5 Powerplant Systems

T.O. 1A-7D-2-5CL-1 Powerplant Systems — Engine Removal and Installation Checklist
T.O. 1A-7D-2-5CL-2 Power Loss/Flameout Occurrences Checklist

T.0. 1A-7D-2-5CL-3 Engine Setup Procedures Checklist — TF41-A-1, -1A, or -1B Engine
T.0. 1A-7D-2-6 Fuel System

T.0. 1A-7D-2-7 Landing Gear Systems

T.0. 1A-7D-2-7CL-1 Landing Gear Systems — Rigging Checklist

T.0. 1A-7D-2-7CL-2 Main/Nose Wheel and Tire Assembly Removal and Installation Checklist
T.O. 1A-7D-2-8 Flight Control Systems

T.O. 1A-7D-2-8CL-1 Flight Control Systems — Rigging Procedures Checklist

T.0. 1A-7D-2-9 Automatic Flight Control System

T.0. 1A-7D-2-9CL-1 Automatic Flight Control System Checklist

T.O. 1A-7D-2-10 Instrument Systems )

T.O. 1A-7D-2-10CL-1 Instrument Systems Statistical Accelerometer Data Collection and

T.O.

N

1A-7D-2-11

Change 8

Reporting Checklist
Electrical Power and Lighting S:ystems
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LIST OF SYSTEMS MAINTENANCE MANUALS — CONT

Title

T.0. 1A-7D-2-12
T.0.1A-7D-2-13
T.0.1A-7D-2-13CL-1
T.0. 1A-7D-2-13CL-2

T.O. 1A-7D-2-14
T.0.1A-7D-2-14CL-1
T.0.1A-7D-2-14-1
T.0.1A-7D-2-14-3

T.0.1A-7D-2-14-4
T.O. 1A-7D-2-14-56
T.0.1A-7D-2-14-6
T.0.1A-7D-2-15
T.0.1A-7D-2-16
T.0. 1A-7D-2-17
T.O. 1A-7D-2-18-1

T.0. 1A-7D-2-18-2
T.O. 1A-7D-2-18-3
T.O0. 1A-7D-2-18-4

T.0. 1A-7D-2-18-5

T.0. 1A-7D-2-18-6
T.0. 1A-7D-2-18-7
T.0.1A-7D-2-18-8

T.0.1A-7D-2-18-9
T.0.1A-7D-2-18-11

Radio Communication and Navigation Systems
Armament Systems
Armament Systems Checklist

Accessory Installation: MER-10N, TER-9A, SUU-20 Series Dispenser,
LAU-88/A, LAU-88A/A, and LAU-117/A Missile Launcher, and AERO-3B
Missile Launcher Checklist

Weapon Control Systems
Weapon Control Systems Checklist
AN/APQ-126(V)8 and AN/APQ-126(V)11 Radar Sets, Theory of Operation

AN/APQ-126(V)8 and AN/APQ-126(V)11 Radar Sets, Maintenance
Procedures

AN/APQ-126(V)8 and AN/APQ-126(V)11 Radar Sets, Diagrams
AN/AAR-48 Forward Looking Infrared (FLIR) System

AN/AAR-48 Forward Looking Infrared (FLIR) System Wiring Diagrams
Electronic Countermeasure Systems (U) (Confidential)

General Wiring Data

Wiring Diagrams

Integrated Avionic Systems, Theory of Operation (Airplanes with
CP-952A/ASN-91(V) Tactical Computer)

Integrated Avionic Systems, Troubleshooting Schematics
Integrated Avionic Systems, Debriefing

Integrated Avionic Systems Troubleshooting, Tactical
Computer/HUD/FLR/TISL/FLIR/VMS/MUX

Integrated Avionic Systems Troubleshooting, IMS/Doppler/Radar
Altimeter/PMDS/INS

Integrated Avionic Systems, Weapon Delivery and Release Troubleshooting
Integrated Avionic Systems Troubleshooting, HMS/ADC/AQA

Integrated Avionic Systems Troubleshooting, Operational Test Program
(Airplanes Before T.0. 1A-7-562)

Integrated Avionic Systems, Grooming

Integrated Avionic Systems, Theory of Operation (Airplanes with
CP-1775/A Tactical Computer)

Change 13 iii
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Publication No.

LIST OF SYSTEMS MAINTENANCE MANUALS — CONT

Title

T.0.1A-7D-2-18-12

T.0.1A-7D-2-19
T.0.1A-7D-2-20

Integrated Avionic Systems Troubleshooting, Operational Test Program
(Airplanes After T.O. 1A-7-562)

Cross Servicing Guide for A-7D Aircraft, Corsair II

Testing and Troubleshooting Transmission Lines, Coaxial Cables, and
Antennas

REFERENCE PUBLICATIONS

Publication No.

Title

T.0. 00-25-186
-T.0. 00-110N-11
T.0.1-1-1
T.0.1-1-2
T.0.1-1A-8

T.0.1-1A-14
T.0.1A-7D-06

T.0.1A-7D-2-5CL-1
T.0. 1A-7D-2-5CL-2
T.0.1A-7D-2-5CL-3

T.O0.1A-7D-3
T.0.1A-7D-4-1
T.0.1A-7D-6

T.0.1A-7D-6CL-1
T.O0. 2J-TF41-4
T.O. 2J-TF41-6
T.0. 33A1-13-94-1

T.0. 33D2-6-105-1

iv Change 13

Local Manufacture of Non-Source Coded Items

Handling, Storage, and Disposal of Krypton 85 Radioactive Source
Cleaning of Aerospace Equipment

Corrosion Prevention and Control for Aerospace Equipment

Engineering Manual Series, Aircraft and Missile Repair, Structural
Hardware

Installation Practices, Aircraft Electric and Electronic Wiring
Work Unit Code Manual

Powerplant Systems — Engine Removal and Installation Checklist
Power Loss/Flameout Occurrences Checklist

Engine Setup Procedures Checklist — TF41-A-1, -1A, or -1B Engine
Structural Repair Instructions

Illustrated Parts Breakdown Introduction

Inspection Instructions Aircraft Scheduled Inspection and Maintenance
Requirements

Functional Check Flight Checklist
Illustrated Parts Breakdown, Turbofan Engine
Maintenance Instructions, Turbofan Engine

Operation and Service Instructions, Vibration Analyzer P/N 1784471
and -901

Operation and Service Instructions, Synchro Instrument Field Test Set,
P/N 13819-2-A, Type No. TTU23/E
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REFERENCE PUBLICATIONS — CONT

Publication No. Title
T.O. 33D4-6-262-1 Operation and Service Instructions, Automatic Jetcal Engine Trimmer
T.O0. 33D4-6-396-1 Operation and Service Instructions with Illustrated Parts Breakdown,
Engine Limiter Test Set P/N 6872340
T.0. 33D4-6-467-1 Operation and Service Instructions with Illustrated Parts Breakdown,
Engine Limiter Test Set, P/N 6872929
T.O. 33D7-3-117-2 Maintenance Instructions with Calibration Procedures and Illustrated
Parts Breakdown, Air Data Simulator, SM-565A/ASM
T.O. 42E1-1-1 Aerospace Hose Assemblies
RECORDOF TIME COMPLIANCE TECHNICAL ORDERS
T.O. number Date Title Change/revision date
1A-7-530 - 15 Mar 1988 Installation of Forward Looking Infrared 15 Nov 1986
System on A-7 Aircraft (ECP 622)
1A-7-551 15 Feb 1989 Installation of Starter Battery System 15 Oct 1988
in A-7 Aircraft
1A-7-562 Installation of Ring Laser Gyro Inertial 15 Oct 1989
Navigation System on A-7TD/K
Aircraft
1A-7-596 18 Mar 1989 Replacement of A-7 Nucleonic Oil 1 Mar 1990
Quantity Indicating System (NOQIS)
2J-TF41-643 Installation of Remote Magnetic Chip 15 Dec 1988

Detector System, TF41-A-1

Change 14 v/(vi blank)
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SECTION |
POWERPLANT INSTALLATION

1-1. DESCRIPTION.

1-1.1. Powerplant Installation. The powerplant
installation consists of a TF41-A-1, -1A, and -1B
engine, air inlet extension, airframe to engine mounts
(figure 1-1), tailpipe, engine drainage system, and
engine control adapter. For a detail description of the
TF41-A-1, -1A, and -1B engines, refer to paragraph
4-1.

1-1.1.1. Air Intet Extension. The air inlet extension is
a metal and fiberglass unit bolted to the front flange of
" the low pressure COmpressor. A metal seal bumper on
the extension contacts the air inlet duct seal and
forms an air seal between the duct and engine. The
extension houses the T1 thermocouple and T1 phial
probes and delivers air to the compressor through the
air inlet duct.

1-1.1.2. Airframe _Mounts. The intermediate
compressor case is the main structural member of the
engine. This case contains the right and left trunnion
mounts which transfer all thrust loads to the airframe.
In addition, the left trunnion accepts all radial
expansion loads. A retaining plate over each mount
prevents the bearings from falling out when the engine
is not installed. The plates are removed when the
engine is installed. The aft mount is for support only
and carries no thrust loads to the airframe.

1-1.1.3. Tailpipe. The tailpipe is a reinforced, round,
tapered welded sheet metal unit approximately 6 feet
in length. The tailpipe bolts to the aft end of the
engine at the turbine exhaust case.

1-1.1.4. Engine Drainage System. The engine
drainage system (figure 1-2) provides overboard
drainage for the engine and accessories. A residual
fuel holding tank holds drainage from the high
pressure fuel shutoff valve. Weep holes in the lower
aft fuselage drain off combustibles that collect.

1-1.1.5. Engine Control Adapter. The engine control
adapter is a flexible link from the throttle push-pull
control assembly to the engine control cambox.

1-1.2. Access Panels. Panels (figure 1-3) on the

sides and bottom of the aft fuselage give access for
routine maintenance, inspection, and repair with the
engine installed. The fuselage tail cone and lower half
of the aft fuselage (access 5222-3) can be taken off for
engine change and inspection. The engine may be run
with the engine removal access and tail cone
removed.

1-1.3. Air Inlet Duct Seal. An airframe air inlet
duct seal mounted on station 526 bulkhead mates
with a bumper on the engine. This forms a seal
between the airframe and the engine. The seal must be
properly seated to give maximum sealing and limit
loss of engine inlet air. The correct technique to
ensure proper seating of the seal is given in the engine
installation paragraph.

1-2. OPERATION.

1-2.1. Engine Operation. Refer to paragraph 4-4
for operation of the TF41-A-1, -1A, and -1B engines.

1-2.2. Engine Drainage System. The engine
drainage system ports combustible fluids overboard.

Fuel drains from the HP fuel shutoff valve during
engine shutdown into a residual fuel holding tank.
Fuel in the tank is automatically siphoned through the
fuel vent mast during flight.

1-2.3. Engine Control Adapter. The engine
control adapter receives lateral movement from the

throttle push-pull control and transmits  this
movement to the control cambox in the form of
rotary motion.

1-2.4. Airframe Mounts. All engine vertical and
drag loads are transmitted through the mount
assemblies to the airframe structure. The left front
support trunnion accepts all engine radial expansion
and transmits half the .engine vertical and drag loads
to the airplane structure.. The right front thrust
trunnion accepts all engine side loads and transmits
half the vertical and drag loads to the airplane
structure. The left rear engine mount secures the aft
portion of the engine and transmits that portion of the
engine loads to the airplane structure.
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tThese access panels have armor
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INDEX ACCESS ACCESS INDEX ACCESS ACCESS
NO. NO. NOMENCLATURE NO. NO. NOMENCLATURE
1t 5222-1 Engine Access 13 6122-3 Engine Access
5222—1--1 Fuel Filter Inspection Access 14 6221-2 CSD Oil Level Inspection Access
51224 Engine Trunnion Access 15t 62221 Engine Access
4 51223 Engine Access 16 6222-3 Battery Access
5t 62222 Engine Access 17 6122-2 Engine Access
52224 Engine Oil Filler Access 18 6122-4 Engine Trunnion Access
7 5222—-3-3 Engine Oil tnspection Access 19 6122--6 Engine Access
8t 52223 Engine Removal Access 20t 5223—-1 Engine Access
9 51311 Engine Removal Access 21 62232 Engine Access
10 5122-5 Engine Access 22 5222--3-1 Qil Filter Access
1"t 6222-2 Engine Access 23 A105133-1 Tail Cone
12 6222-2—-1 Starter Oil Filler Access 24 5222-2-1 Oil Sampling Access

05D0208-~11-83

Figure 1-3. Access Panels; Engine



1-3. COMPONENTS. For a list of system

components, their location (accesses), and functions,
refer to table i-1.

1-4. ENGINE REMOVAL AND
INSTALLATION.

Tools Required

Figure |Part number Nomenclature Use and
& index application
No.
GGG-W-686 Torque wrench, 0|Measure torque
to 250
foot-pounds
GGG-W-686 Torque wrench, |Measure torque
10 to 150
- inch-pounds
MIL-M-7404 Maintenance Provide work
stand, B-4A platform for
varying
elevations
MIL-T-26225 Airplane lift Transport
trailer, 4000A engine
216-00253-5 Engine exhaust | Protect engine
pipe cover from foreign
matter
216-00263-1 Engine air inlet |Protect engine
shield from foreign
matter
216:00277-1 Trunnion puller |Remove
trunnions
1-6 216-00300-1 Engine adapter |Adapt engine to
set support set
1-6 216-00301-1 Engine support  |Support engine
set during
removal and
installation
216-01578-1 Aft engine mount |Cover hole in
cover engine and
hold aft engine
mount clear
for removal
and
installation
413-900-020 Torque wrench, |Measure torque

(American Tool
and Engineering
Co, Kalamazoo,
Michigan)

100 to 750
inch-pounds

T.0.1A-7D-2-5

Tools Required — CONT

Figure |Part number Nomenclature Use and
& index application
Ne.
6798370 (Allison [Oil baffle filling jService starter
Division of adapter drive gear oil
General Motors, baffle
Indianapolis,
Indiana)
1-4 8035726-01 (Air |Air inlet duct Assist in seating
Force Dwg) seal alignment airframe-to-
tool engine air inlet
seal
: CAUTION @

Airplane must be fully serviced with fuel
before engine removal or installation to
prevent airplane from settling on fuselage
aft section. If this is not feasible, secure
airplane nose gear or install a jack under
the arresting gear lug assembly. Then, raise
jack until snug to stabilize the fuselage. Use
suitable padded 2-inch by 6-inch plank
between jack and lug assembly.

To prevent damage to airplane or engine,
do not remove engine with airplane on
Jacks.

1-4.1. Removal. (Figures 1-5 and 1-6.)

a.

Remove
1A-7D-2-1).

engine

removal

Change 11

door (T.O.

1-5
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Table 1-1. Powerplant System Components

Component

Access

Function

Engine, TF41-A-1, -1A, and -1B 5222-3

Develops thrust for airplane motive power

Extension, air inlet 5222-1 Directs inlet air into low presure compressor
Mount, aft engine 5131-1 Provides attachment for aft section of engine
Tailpipe A105133-1 Directs exhaust gas into atmosphere
Trunnion, left 6122-4 Provides attachment for left engine mount
Trunnion, right 5122-4 Provides attachment for right engine mount
9.00
7.62 !
{
226
|
0.125R 712 _
ra=1.00 ~= )
{ 17°
~l 0.50} 850 L—o0e | !

0.06R

1.00

NOTE

1. BREAKSHARP EDGES 0.010TO 0.015

2. IDENTIFY IN ACCORDANCE WITH MIL-STD-130 AND
AS473-2A1

3. AIRINLET DUCT SEAL ALIGNMENT TOOL SHOWN
MAY BE LOCALLY MANUFACTURED USING
AlIR FORCE DRAWING 8035726-01.

05D270-11-83

Figure 1-4. Alignment Tool; Air Inlet Duct Seal



T.0. 1A-7D-2-5

SEE DETAIL B

TS

— s
‘ﬁy $ 7
B
A\

Y

X7 ..:'uh‘ PRA
DS il

) o N 5N o
= Pk
(WA

SEE VIEW A

IRY z
\ // A&
N \J\ﬁm
...&,.)n.: A 2.
v \\ .Nd‘w /R

VIEW A

LEFT ENGINE BAY

2

P40s5

P425

DETAIL B

050118-01~11-83

Figure 1-5. Electrical Harnesé Clamping; Airframe to Engine (Sheet 1 of 2)
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SEE DETAIL D

DETAIL D
P418

Screw

Washer
Lockwasher
Cover
Self-locking nut
Washer
Terminal wire

Nooswn -

P417

DETAIL E

Figure 1-5. Electrical Harness Clamping; Airframe to Engine (Sheet 2)

050118-02—-11-83
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£8— L 1— 10~ 0€£0aS0

v vl3d
33s

M3IA 30IS L4371

g vliia
33S

" HOLDANNOD
A

- mod
JAILLOW

v M3IA 338

Enéine (Sheet 1 of 5)

Figure 1-6. Removal and Installation;
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1-10

12 13 SEE DETAILC

n

10

8 9 41 | 15 16

INDEXING
PAWL

RIGHT SIDE VIEW

Figure 1-6. Removal and Installation; Engine (Sheet 2)

17

18 19

(SEE DETAIL D)

050030-02-11-83
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ENSURE SECURE TO
MUST BE CONNECTED LOCKPIN AET BULKHEAD
PITCH CHANGE BEFORE REMOVING ENGAGES WITH PINS

POSITION TRUNNIONS RAIL
TEMPLATE \ / RAIL
b AT

PITCH
DRAWBAR 3 C¥:1 ™ INDICATOR

HANDWHEEL
/ 26

ORAWBAR PITCH CONTROL
ARESTING. HANDWHEEL
ARRESTIN
GEAR PIVOGT Qg;es: TRAILER DRAWBAR
SHAFT LUGS WILL ATTACH HERE

21

ACCESS
20 6222—1

SECURE TO
25 ENGINE WITH
PINS

)

SEE
VIEW C

ENGAGE PIN IN
ENGINE CASE

CONNECT TO
OlL PUMP
HOUSING LUG

ACCESS
52223

24 ' 050030-03-11-83

Figure 1-6. Removal and Installation; Engine (Sheet 3)
1-11
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AIRFRAME
BRACKET

BULKHEAD

I

31

TORQUE 35 TO 45
POUND-INCHES
THEN BACK OFF
TO ALIGN COTTER

i

32—

N e

DETAIL A

ACCESS 51311

PIN HOLE
28
29

30

MS21919 WDG 16 CLAMPS (2)
AN526-832-24 SCREW
MS21042-3 NUT
NAS42DD—-6-64 SPACER

MS21919 WDG 16 CLAMP
MS21919 WDG 12 CLAMP
AN526-832—-18 SCREW
MS21042—-3 NUT
NAS42DD—6—36 SPACER

DETAIL D

ACCESS 62221

1-12

\
\
PN
K
[

N~
S

35

e,

DETAIL B

ACCESS 51224

ENGINE
MOUNT
SUPPORT

DETAIL C

ACCESS 61224

! APPROXIMATELY
0.020 INCH
FP'\”
MOUNT
36
VIEW B _h

0500300411 --83

Figure 1-6. Removal and Installation; Engine (Sheet 4)



TOP 1

AIR INLET
DUCT SEAL

BUMPER ENGINE

/

AIR FLOW ————>

PROPER SEAL ALIGNMENT

TOP 1

AIR INLET
DUCT SEAL

AIR FLOW ==
PROPER SEAL SEATING

. ,
CO@®NOO AWM=

Fuel supply line

Motive flow quick-disconnect coupling
Hydraulic quick-disconnect coupling
Gang-drain hose

HP fuel shutoff valve drain hose

Qil filler scupper drain hose

Turbine outlet pressure sensing hose
Starter exhaust duct clamp

Starter exhaust duct

Starter drain hose

Starter fuel inlet hose
High pressure gimbal duct
Low pressure gimbal duct
Air blown seal drain hose
Qil breather hose

. CSD-to-generator seal drain hose

. Clamp

. Cooling air duct

. Motive flow quick-disconnect coupling
. Right forward engine adapter

ACCESS
6122-4

ACCESS

ACCESS 62222

40.
41.

ACCESS
62221

. Left forward engine adapter

Aft engine adapter

. Adapter link

Aft adapter turnbuckle
Rail

Support set

Screw

Cotter pin

. Nut

Washer

. Bolt

. Link

. Bolt

. Washer

. Left engine trunnion
. Bolt

. Washer

Boit

Washer

Right engine trunnion
Plug

Figure 1-6. Removal and Installation; Engine (Sheet 5)

T.0. 1A-7D-25

ACCESS

ACCEss  5222-3

05D030--05--11-83
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When bathtub section is removed, sharp
edge of the UHT presents a hazard to
workers. Guard the sharp edge by covering
with cushioning material, FSN
8135-00-013-8962, or similar guarding
material.  When  cutting  cushioning
material, ensure that wire edge does not
present a sharp nip point.

Open accesses 2232-1, 5122-4, 5131-1,
5222-1, 5222-2, 5223-1, 6122-4, 6122-5,
6222-1, 6222-2, and 6222-3.

I WARNING I

To avoid fuel spillage and possible fire or
explosion resulting in personnel injury, fuel
master lever shall be placed in OFF during
engine removal and installation.

Place fuel master lever in OFF.

CAUTION

XY TYY

To prevent damage to turbine outlet
temperature indicator due to motor
overheat, open circuit breaker CB316
before disconnecting thermocouple
connector.

Open circuit breaker CB316.

Disconnect  airframe-to-engine electrical
connectors (figure 1-5) as follows:

- -

CAUTION

Electrical connector P402  utilizes
push-pull type coupling. To prevent
damage, do not use tools or twist this
coupling.

(1) Disconnect P402, P405, P425, and P420
from engine electrical interconnect
bracket in left engine bay.

1-14

(2) Disconnect P415 from master ac
generator in right engine bay.

(3) Cut lockwire and remove screws (1),
washers (2), lockwashers (3), and cover

).

(4) Remove self-locking nuts (5) and
washers (6). Disconnect terminal wires
(7). Tag for identification. '

To prevent fire or explosion, both cables
must be disconnected from battery prior to
connecting or disconnecting connector
P417.

LYY

: CAUTION

To prevent damage to battery charger,
circuit breakers CB401 and CB402 must be
open prior to connecting or disconnecting
battery cables.

(5) Open circuit breakers CB401 and
CB402.

(6) Disconnect both electrical connectors
from battery receptacle.

(7) Disconnect connectors P417 and P418
from jet fuel starter.

Remove nut and lockwasher, disconnect
electrical cable at starter motor, and position
to allow starter to clear bulkhead during
removal.

NOTE

Refer to paragraph 1-16 for instructions to
disconnect Wiggins coupling.

Cut  lockwire and disconnect Wiggins
coupling. Remove clamps from fuel supply
line (1, figure 1-6) located at LP fuel pump.

Disconnect motive flow quick-disconnect
coupling (2). Tie flex line clear of engine.



CAUTION

sensee
enenen

Teflon hoses tend to conform to the shape
of installed positions. Be careful when
handling these hoses to prevent bending or
straightening. This could result in kinking
and subsequent hose failure. Refer to T.O.
42E1-1-1 for hose data.

Do not allow hose ends to fall or rest on
electrical conduit, mechanics working en-
gine bay will not use hose ends or conduit
as a step damage can occur on hose end as
well as electrical conduit.

Disconnect = hydraulic  quick-disconnect

couplings (3).

T.0. 1A-7D-2-5

Inspect exhaust duct for damage (T.O.
1A-7D-3).

Disconnect starter drain hose (10) from
starter.

*

Disconnect starter fuel inlet hose (11).

Remove low pressure bleed air gimbal duct
(T.0. 1A-7D-2-3).

Remove high pressure bleed air gimbal duct
(T.O. 1A-7D-2-3).

Remove oil breather hoses (14 and 15).

Disconnect CSD-to-generator seal drain hose
(16) from CSD.

Remove clamp (17) securing harness to CSD
oil cooler return line.

Disconnect gang-drain hose (4) from housing.

Disconnecf HP fuel shutoff valve drain hose
(5) from elbow.

Disconnect oil filler scupper drain hose (6)

from overboard fitting.

CAUTION

sessnn
ses00e

To prevent damage to engine throttle
push-pull assembly, observe handling
precautions in T.O. 1A-7D-2-1.

To prevent damage to engine throttle
push-pull assembly, the engine control
adapter must be removed from the
airplane when disconnected from control
cambox.

Remove engine control adapter (paragraph

1-10).

Disconnect turbine outlet pressure sensing

hose (7) from elbow.

Loosen starter exhaust duct clamp (8).

Rotate starter exhaust duct (9) 90°

CAUTION

sesene

To prevent damage to generator, make
sure that cooling air port is covered at all
times except when duct is connected.

y. Loosen clamp and disconnect cooling air duct
(19) from generator. Install cover on cooling

air port.

z. Disconnect motive flow quick-disconnect
coupling (19). Tie flex line clear of engine.

CAUTION

esenee
sesnes

To prevent damage to CSD oil cooler due
to fluid expansion, fuel must be drained
from cooler whenever quick-disconnect is
disconnected. Cooler and lines contain
approximately 1-1/2 pints of fuel.

To prevent damage to quick-disconnect,
do not use tools to depress poppet. Finger
pressure will be sufficient.

aa. Drain fuel from CSD oil cooler by opening

counterclockwise (looking up) so indexing
pawl is pointing outboard. Remove duct,
clamp, and seal.

drain valve at motive flow Y-connector and
depressing motive flow coupling
quick-disconnect poppet.

Change 4 1-15
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ab.

ac.

ad.

ac.

af.

ag.

ah.

ai.

senene
enneae

CAUTION

Make sure that quick-release pin handles
are in a vertical position to prevent
structural damage to airplane during
engine removal.

Attach right forward engine adapter (20) to
right side of engine with two quick-release
pins. ‘

Attach left forward engine adapter (21) to left
side of engine with two quick-release pins.

Position aft engine adapter (22) with
spring-loaded pin inserted in receptacle at
bottom of engine. Attach two adapter links
(23) to engine with two quick-release pins.

CAUTION

XX ET XY
arsnen

The adapter set brace assembly is offset to
allow for clearance of lines attached to side
of oil tank. Improper installation may
result in damage to equipment.

Connect adapter set brace assembly to oil
pump housing lug and aft adapter with
quick-release pins.

Using aft adapter turnbuckle (24), align index
mark on left side of adapter with housing.

With rails (25) removed, attach forward end
of support set (26) to arresting gear pivot shaft
lugs with two spring-loaded pins.

Attach aft end of support set to aft bulkhead
with two quick-release pins.

Turn pitch control handwheel until pitch
indicator pointer indicates 0°.

CAUTION

Iy
wousee

To avoid damage to equipment in engine
bay area, make sure that rails clear engine

1-16

and airframe while being positioned. Do
not force rails beyond locking pins in
slotted section of support set.

Install two rails in slotted section of support
set until each rail locks in place.

Using drawbar handwheel, position drawbar
full forward. '

Adjust aft adapter turnbuckle to
approximately center screw (27) in slot.

am. Adjust pitch control handwheel and aft

adapter turnbuckle to transfer weight of
engine from rear engine mount to support set.

Remove cotter pin (28), nut (29), washers
(30), and bolt (31). Slide link (32) inboard and
install aft engine mount cover.

CAUTION

teenns
YR IYYY

To avoid damage to equipment, make sure
that weight of engine is resting on support
set rails at both forward and aft adapter
rollers.

ao. Turn pitch control handwheel to transfer

weight of engine from trunnions to support
set rails.

To prevent injury and avoid dropping the
engine, make sure that support set drawbar
is attached to aft adapter prior to removing
trunnions.

ap. Connect support set drawbar to forward side

of aft adapter with quick-release pin. Adjust
drawbar handwheel to take out slack of
drawbar mechanism.



CAUTION

ernane
st e

To prevent damage to trunnions, do not
use force or mechanical puller to remove
trunnion unless trunnion is seized in

mount.

The drawbar mechanism can be damaged
if the handwheel or pitch control is
adjusted while the drawbar is attached and
engine trunnions installed.

aq. Cut lockwire and remove bolts (33), washer
(34), and left engine trunnion (395).

ar. Cut lockwire and remove bolt (36) and
washer (37).

as. Cut lockwire and remove bolts (38), washers

(39), and right engine trunnion (40).

CAUTION

Xyl
senenw

The trailing edge of the horizontal tail shall
be in the up position to prevent damage as
engine moves aft.

at.

Manually rotate trailing edge of horizontal
tail up to the maximum limit.

NOTE

Trailer rails may require readjustment.

au. Position trailer adjacent to aft end of airplane
and parallel with support set rails.

av. Remove trailer rail elevating extension, if
installed.

aw. Align trailer rails with support set rails
obtaining equal distance between each
support set rail and trailer rail.

ax. Move trailer toward engine until trailer rails
overlap support set rails 20 to 22 inches.

ay. Lower trailer jacks and remove weight of
trailer from wheels.

az. Secure trailer to support set.

ba.

bb.

T.0.1A-7D-2-5

Lower trailer rails as required.

Using aft adapter turnbuckle, align index
mark on left side of adpater with housing.

Turn drawbar handwheel. Move engine aft
until pitch change pointer on traveling block

is centered between arrows on PITCH
CHANGE POSITION template.

Turn pitch control handwheel until pitch
indicator pointer indicates 3°.

CAUTION

I IEE]
esenen

‘To prevent damage to engine or airframe,

bf.

bg.

make sure that engine clears all
obstructions durng removal and that
spring-loaded safety pins on support set
rails are released.

Move engine aft until aft adapter is
approximately 6 inches behind aft bulkhead.

Attach two roller assemblies to aft adapter
with four quick-release pins.

Move engine aft until roller assemblies engage
trailer rails. :

bh. Engage both aft adapter roller locks.

bi.

bk.

bl.

To prevent injury and avoid dropping the
engine, make sure that locking pin on
trailer drawbar is engaged prior to
attaching drawbar to aft adapter.

Attach trailer drawbar to aft side of aft
adapter with quick-release pin.

Disconnect support set drawbar from forward
side of aft adapter.

Slowly release aft adapter roller locks.

Using trailer drawbar handcrank, move
engine aft until limit of travel is obtained.

1-17



T.0.1A-7D-2-5

bm.

bn.

bo.

bp.

br.

bs.

bt.

bu.

bv.

bw.

bx.

1-4.2.

Engage both aft adapter roller locks.

Disconnect trailer drawbar from aft side of aft
adapter.

Move trailer drawbar forward and connect to
forward side of aft adapter with quick-release
pin.

Slowly release aft adapter roller locks.

Move engine aft by turning trailer drawbar
handcrank until forward adapters are
approximately 6 inches aft of aft bulkhead.
Engage aft adapter roller locks.

Attach two roller assemblies to forward
adapters with quick-release pins.

Release aft adapter roller locks.

Move engine aft until forward roller
assemblies engage trailer rails.

Move engine to center of trailer and engage
forward and aft roller locks.

Install dust caps, exhaust pipe cover, and air
inlet shield on engine.

Disconnect trailer from support set.

Installation. (Figures 1-5 and 1-6.)

CAUTION

eseann
ernanw

If engine is to be transported on model
4000A trailer, do not exceed towing speed
of 5 mph and do not tow over rough
terrain.

- NOTE

Engine must be resting on model 4000A
trailer using engine adapter set.

1-18

Change 11

If the 216-00301-1 support set has been
removed from airplane since engine removal,
install as follows:

(1) Using drawbar handwheel, move
drawbar to aft end of support set.

(2) With rails (25, figure 1-6) removed,
attach forward end of support set (26) to
arresting gear pivot shaft lugs with
spring-loaded pins.

(3) Attach aft end of support set to aft
bulkhead with two quick-release pins.

4 Tum pitch control handwheel until
‘pitch indicator pointer indicates 3°.

CAUTION

[ XXEYYY
IR

To avoid damage to equipment in engine
bay area, make sure that rails clear engine
and airframe while being positioned. Do
not force rails beyond locking pins in
slotted section of support set.

(5) Install two rails in slotted section of
support set until each rail locks in place.

Prime starter drive gear (if required) as
follows:

(1) Note position of electrical harness
bracket. Remove three nuts and one
washer securing bracket and plug (41)-to
right side of high speed grearbox.

(2) Disconnect tube from starter drive gear
oil baffle filling adapter. Insert tube in
high speed gearbox. Secure tube to
gearbox with nuts removed in substep

(1).

(3) Fill suction gun with MIL-L-7808 or
MIL-L-23699 engine oil, and connect
gun to filling adapter. Inject oil into
gearbox.

(4) Disconnect suction gun from filling
adapter and remove tube from high
speed gearbox.



d.

(5) Using new packing, install plug on
gearbox.

(6) Position electrical harness bracket as
noted during removal. Secure bracket
and plug to high speed gearbox using
three nuts and one washer.

Check airframe-to-engine air inlet seal for
damage (T.O. 1A-7D-3).

NOTE

The wuse of petrolatum or silicone .
compound will cause further deterioration
of the seal. This fact must be weighed
against maintenance man-hours and
expected seal life to know if there is any
advantage for wusing petroleum type
lubricant. '

Lubricate airframe-to-engine air inlet seal as
follows:

Silicone compound is slightly toxic to eyes
and skin. Eye and skin protection required.

(1) If the seal surface is too tacky for easy
seal seating, grease with VV-P-236
petrolatum or MIL-$<8660 silicone
compound.

NOTE

Beaverwhite 325 talc is évailabl‘e from
Thompson Hayward Co, 2627 Weir,
Dallas, Texas 75222.

(2) If the seal is smooth, lubricate with
Beaverwhite 325 talc or equivalent.

Engage forward and aft engine adapter roller
locks. ‘

CAUTION

teen e

Al

The trailing edge of the horizontal tail shall
be in the up position to prevent damage as
engine moves forward. |

T.0.1A-7D-2.5

Manually rotate horizontal tail trailing edge
up to the maximum limit.

Locate trailer next to aft end of airplane,
parallel with support set rails.

Align trailer rails with support set rails.
Maintain equal distance between each
support set rail and trailer rail.

Move trailer forward until trailer rails overlap
support set rails 20 to 22 inches.

Lower trailer jacks and remove weight of
trailer from wheels.

Secure trailer to support set.

Attach trailer drawbar to forward side of aft
engine adapter (22).

Turn support set pitch control handwheel
until pitch indicator pointer indicates 3°.

Ensure that motive flow Y-connctor drain is
installed.

Ensure that link (32) is inboard and aft engine
mount link cover is installed.

Remove engine air inlet shield.

Using aft adapter turnbuckle (24), align index
mark on left side of adapter with housing.

Remove nut and lockwasher and disconnect
electrical cable at starter motor. Locate cable
to allow starter to clear bulkhead during
installation.

Release forward and aft engine adapter roller
locks.

Turn trailer drawbar handcrank until inner
rollers on forward adapters are 6 to 8 inches
forward of aft end of support set rails.

Lower trailer rails until forward engine weight
is transferred to support set rails.

Remove roller assemblies from forward
adapters by removing four quick-release pins.

1-19
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CAUTION

*rsnne
herEd

To prevent damage to engine or airframe,
make sure that engine clears all
obstructions during installation.

Move engine forward until trailer drawbar
reaches limit of travel.

Engage roller locks on aft adapter.

Disconnect trailer drawbar from forward side
of aft adapter.

Move trailer drawbar aft and connect
drawbar to aft side of aft adapter with
quick-release pin.

Release roller locks on aft adapter.

Move engine forward until support set
drawbar can be connected to forward side of
aft adapter.

Engage roller locks on aft adapter.

To prevent injury and avoid dropping the
engine, make sure that support set drawbar
is attached to aft adapter prior to detaching
trailer drawbar.

Attach support set drawbar to aft adapter
with quick-release pins.

Disconnect trailer drawbar from aft adapter.
Release roller locks on aft adapter.

Pull two safety pins on each side of rails (pull
down and out of the way).

Turn support set drawbar handwheel. Move
engine forward until inner rollers on aft
adapter are 6 to 8 inches forward of aft ¢nd of
support set rails.

Remove two roller assemblies from aft
adapter by removing four quick-release pins.

aj.

ak.

al.

am.,

Disconnect trailer from support set and
remove ftrailer.

Move engine forward until pitch change
pointer on traveling block is centered between
arrows on PITCH CHANGE POSITION
template.

Turn pitch control handwheel until pitch
indicator pointer indicates 2-1/4°

Using drawbar handwheel, move engine
forward to a position immediately prior to air
inlet duct seal engagement.

NOTE

Air inlet duct seal should engage the seal
bumper at approximately the center point.

an.

Adjust pitch control handwheel and
turnbuckle to align trunnions and air inlet
duct seal.

CAUTION

YT
LT T XY

Do not exert excessive force on drawbar
handwheel. A load in excess of 32
foot-pounds on handwheel may cause
failure of mechanism.

NOTE

As engine moves forward, check that air
inlet duct seal seats properly (view A). If
the seal does not seat properly, back the
engine out slightly and use 8035726-01
alignment tool to aid in seating seal.

ao.

ap.

Move engine to full forward position.

Check that air inlet duct seal is properly
seated.

NOTE

If trunnion mounts are not properly
aligned, back engine out approximately 2
inches and repeat steps am through ap.

aq.

ar.

Check that engine trunnion mounts are
properly aligned.

Wipe inside of the conical bore of engine



as.

at.

trunnion mount supports and left forward
(35) and right forward (40) engine trunnions
with MIL-L-7870 oil prior to installation.

Install left engine trunnion (35) and secure
with washers (34) and bolts (33). Tighten
bolts to 175 (+10) inch-pounds torque. Secure
with MS20995C32 lockwire.

Insert right engine trunnion (40). Rotate until
points engage matng surface of lockring.

T.0.1A-7D-2-5

NOTE

If using NAS 464-10-30 bolt, use one
washer under bolthead and one wunder
AN320-10 nut; then add or remove
washers as required to torque and cotter
pin nut.

If using NAS 1010-30 bolt, use two
washers under bolthead and two under
AN310-C-10 nut; then add or remove
washers as required to torque and cotter
pin nut. :

au. Secure trunnion with washers (39) and bolts
(38). Tighten bolts to 175 (+10) inch-pounds
torque.

av. Secure trunnion with washer (37) and bolt
(36). Tighten bolt to 125 (+5) foot-pounds
torque; then check torque on bolts (38).

NOTE

If clearance in step aw is not correct,
trunnion is improperly installed. Remove
trunnion and repeat steps at through av.

aw. Check for 0.020 (x0.010) inch clearance
between trunnion and thrust mount to make
sure that trunnion has engaged engine
locknut. Secure bolts (38 and 36) with
MS20995C32 lockwire.

CAUTION

X T T

To prevent damage to equipment, the
support set drawbar shall be disconnected
before installing aft engine mount.

ax. Disconnect support set drawbar from aft
adapter.

ay. Remove aft engine mount cover and slide
link (32) outboard.

az. Adjust pitch control handwheel and aft
adapter turnbuckle to align aft engine mount
with airframe bracket.

ba. Apply heavy coat of MIL-G-23827 grease to
bolt (31).

bb.

Install bolt (with head forward), washers (30),
and nut (29). Tighten nut to 40 (+5)
inch-pounds torque. Loosen nut to align first
slot and install new cotter pin (28).

CAUTION

I E XY

To prevent damage to air inlet seal, do not
use sharp pointed tools to seat seal.

bc. Make sure air inlet duct seal is properly
seated.

bd. Adjust pitch control handwheel to remove
engine weight from support set rails.

be. Remove rails (25).

bf. Remove two quick-release pins securing aft
end of support set (26) to aft bulkhead.

bg. Release two spring-loaded pins securing
forward end of support set to arresting gear
pivot shaft lugs. Remove support set.

bh. Remove quick release pins securing brace
assembly to aft adapter and to oil pump
housing lug. Remove brace.

bi. Remove two quick-release pins securing
adapter links (23) to engine. Remove aft
engine adapter (22).

bj. Remove left forward engine adapter (21).

bk. Remove right forward engine adapter (20).

bl. Connect electrical cable to starter with

lockwasher and nut.

1-21
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bm. Inspect

bn.

motive flow  quick-disconnect
coupling (19) (paragraph 5-38).

Connect motive flow quick-disconnect
coupling as follows:

(1) Align halves and push together until
locking fingers rest against locking ring.

(2) Pull sliding collar on. female coupling
half back to allow locking fingers to
expand.

(3) Slide coupling halves together until
* locking fingers have passed over locking
ring.

(4) Release sliding collar and observe that it
passes over and compresses locking
fingers.

NOTE

Do not grasp or hold sliding collar when
checking coupling. Force required to
unlock coupling is small and disconnect
could result.

bo.

bp.

(5) Check that coupling is properly locked
by pulling and pushing on 90° elbow
attached to female coupling half.

(6) Check that positive clearance exists
between motive flow hose and hydraulic
lines. If proper clearance does not exist,
reclamp hose as shown in detail D.

Remove cover from cooling air port and
position cooling air duct (18) on generator.
Secure with clamp. Tighten clamp to 20 (+5)
inch-pounds torque. Secure hose clamps with
MS20995C32 lockwire.

Install clamp (17) and secure wiring harness
to CSD oil cooler return line.

Connect CSD-to-generator seal drain hose
(16) to CSD.

CAUTION

thEnew

To prevent damage to air blown seal drain
and oil breather hoses, ensure that hose is

1-22

installed with minimum amount of twist
and do not allow any twist to remain after
clamping.

br.

bs.

bt.

bu.

bv.

bw.

bx.
by.

bz.

If installing new hoses (14 and 15), perform
the following:

(1) Measure distance between outer edge of
both fiberglass bands on each hose.

(2) If distance is more than 9.875 inches,
peel equal amounts off each fiberglass
band until 9.875 inches is reached.

(3) Measure overall length of each hose.

(4) If overall length is more than 12.125
inches, cut equal amounts off ends of
hose until 12.125 inches is reached.

Install hoses (14 and 15) with clamps.

Install high pressure bleed air gimbal duct
(12) (T.O. 1A-7TD-2-3).

Install low pressure bleed air gimbal duct (13)
(T.O. 1A-7TD-2-3).

Tighten coupling nuts to 90 (x10)
inch-pounds torque while tapping coupling
lightly with plastic mallet. Retighten coupling
to 90 (£10) inch-pounds. Continue tapping
and tightening until torque remains 90 (+10)
inch-pounds.

Install insulation over couplings and secure
with MS20995C32 lockwire. Lockwire must
make two complete turns around capstan.

Connect starter fuel inlet hose (11) to elbow.
Connect starter drain hose (10) to starter.
Install new seal on starter exhaust duct (9).

Position starter exhaust duct clamp (8) on
exhaust duct. Position duct on starter with
indexing pawl pointing outboard. Rotate duct
90° clockwise (looking up) until indexing
pawl is pointing forward and support ears
engage support springs.



cb.

CC.

cf.

ch.

cl.

<j.

ck.

cl.

CAUTION

esssse
tesese

To prevent improper installation, make
sure indexing pawl! is pointing forward to
engage the slot in duct seal retainer ring on
access 6222-2.

Tighten nut on clamp to 115 (z5)
inch-pounds torque.

Connect turbine outlet pressure sensing hose
(7) to elbow.

Lubricate and install engine control adapter
(paragraph 1-10).

Connect oil filler scupper drain hose (6) to
overboard drain fitting.

Connect HP fuel shutoff valve drain hose (5)
to elbow.

Connect gang-drain hose (4) to housing.

Connect hydraulic quick-disconnect
couplings (3) to pumps.

Connect motive flow quick-disconnect
coupling (2) by threading couplings together
until serrations engage.

CAUTION

XXX Y X
ssoene

To prevent chaffing of fuel line and PC-3
vent line, make sure clamps are installed
back to back.

NOTE

Refer to paragraph 1-16 for instructions to
connect Wiggins coupling.

Connect fuel supply line (1) to LP fuel pump
with Wiggins coupling. Install clamps on fuel
line and PC-3 vent line.

Make sure that airframe to engine electrical

harness support clamps are installed as shown
in figure 1-4.

Connect airframe-to-engine electrical
connectors (figure 1-5) as follows:

(1) Connect P402, P405, and P420 to
engine electrical interconnect bracket.

T.0. 1A-7D-2-5

Secure P420 with MS20995C20 or
MS20995C32 (option) to prevent
tearing lockwire holes in worn or older
connectors.

(2) Check that seal is installed in
connector P425.

(3) Connect P425 to engine electrical
interconnect bracket.

(4) Connect P415 to master ac generator.
NOTE

Use MS90415-4 nuts furnished with
generator to connect terminal wires to
generator.

(5) Remove tags and connect terminal
wires (7) to generator with washers (6)
and self-locking nuts (5).

(6) Place cover (4) over terminals and
secure with lockwashers (3), washers
(2), and screws (1). Secure screws with
MS20995C32 lockwire.

(7) Connect P417 and P418 to jet fuel
starter. Secure connectors with
MS20995C20 or MS20995C32
lockwire.

(8) Connect both electrical connectors to
battery receptacles.

cm. Close circuit breakers CB401 and CB402.

cn.

CO.

cp.

cq.

Close turbine outlet temperature circuit
breaker CB316.

Perform control cambox rigging (paragraph
5-21).

Bleed engine fuel system and check for leaks
(paragraph 5-19).

Bleed PC No. 1, PC No. 2, and PC No. 3
hydraulic systems (T.O. 1A-7D-2-1).

NOTE

Apply external power to airplane check
warning light(s) circuits for main fuel
pump, 1 and 2 fuel boost pumps, and
engine oil. (This check need not be done
prior to every engine run - only prior to an
initial (green run) engine run).

If same engine is installed and no
maintenance was performed on oil
quantity indicating system, calibration
may be omitted.
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cr. Perform oil quantity indicating system spring-loaded pin inserted in receptacle in
calibration (paragraph 3-12). bottom of engine. Attach two adapter links
(23) to engine with two quick-release pins.
cs. Check starter oil (T.O. 1A-7D-2-1).

. -

ct. Close accesses 5122-4, 6122-4, 6122-5, and !  CAUTION
6222-3. :

The adapter set brace assembly is offset to
allow for clearance of lines attached to side

cv. Perform PC No. 1, PC No. 2, and PC No. 3 of oil tank. Improper installation may
hydraulic systems operational checkout (T.O. result in damage to equipment.
1A-7D-2-4).

cu. Perform engine setup (paragraph 4-8).

d. Connect adapter set brace assembly to oil

cw. Install engine removal door (T.O. pump housing lug and aft adapter with,

1A-7D-2-1). quick-release pins.
cx. Close accesses 2232-1, 5131-1, 5222-1, e.  Using aft adapter turnbuckle (24), align index
5222-2, 5223-1, 6222-1, and 6222-2. mark on left side of adapter with housing.

15.2. R I (Figure 1-6.
1-5. ENGINE ADAPTER SET Removal. (Figure 1-6.)
INSTALLATION AND REMOVAL. o Remove quickerelease pins securing. brace

assembly to aft adapter and to oil pump
housing lug. Remove brace.

Tools Required
Figure |Part number Nomenclatare Use and b. Remove .two qulck-releage pins securing
& index application adapter links (23) to engine. Remove aft
No. engine adapter (22).
14 216-00300-1 Engine adapter | Adapt engine to ¢.  Remove left forward engine adapter (21).
set support set . .
d. Remove right forward engine adapter (20).
) 1-6. ENGINE SUPPORT SET
1-5.1. Installation. (Figure 1-6.) INSTALLATION AND REMOVAL.
§ CAUTION § Tools Required
X . Figore |[Part number Nomenclature Use and
Make sure that quick-release pin handles & index application
are in a vertical position to prevent No.
structural damage to airplane during
engine removal. 15 |216-00301-1 Engine support  |Support engine
set during
a.  Attach right forward engine adapter (20) to i’z"t‘;‘l’*‘t'. and
right side of engine with two quick-release stallation

pins.

b.  Attach left forward engine adapter (21) to left

side of engine with two quick-release pins. 1-6.1. Installation. (Figure 1-6.)

a. With railé (25) removed, attach forward end

c.  Positi ft i t 2 ith . .
sttion aft engine adapter (22) wit of support set (26) to arresting gear pivot shaft
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lugs with two spring-loaded pins.

Attach aft end of support set to aft bulkhead
with two quick-release pins.

Turn pitch control handwheel until pitch
indicator pointer indicates 0°.

CAUTION

seeenn
[TIIEEY

To avoid damage to equipment in engine
bay area, make sure that rails clear engine

_and airframe while being positioned. Do
not force rails beyond locking pins in
slotted section of support set.

d.

1-6.2.

a.

Install two rails in slotted sections of support
set until each rail locks in place.

Removal. (Figure 1-6.)

Turn pitch control handwheel until pitch
indicator pointer indicates 0°.

Using aft adapter turnbuckle (24), align index
mark on left side of adapter with housing.

Remove two rails (25).

Remove two quick-release pins securing aft
end of support set (26) to aft bulkhead.

Release two spring-loaded pins securing
forward end of support set to arresting gear
pivot shaft lugs. Remove support set.

1-7. SHIPPING ADAPTER REMOVAL AND
INSTALLATION.

Tools Required

Figure |Part number Nomenclature Use and
& index application
No.
GGG-W-686 Torque wrench, 0|Measure torque
to 250
foot-pounds
1-6 6865331 (Allison |Engine shipping |Ship and
Division of adapter transport
General Motors, | assembly engine
Indianapolis,
Indiana)

T.0. 1A-7D-2-5

Tools Required — CONT

Figure |Part number Nomenclature Use and
& index application
No.
6865385 (Allison |Engine transfer Jack engine to
Division of jackscrew facilitate
General Motors, transfer to and
Indianapolis, from shipping
Indiana) adapter
6866485 (Allison |Container closure Close flexible
Division of tool engine
General Motors, container
Indianapolis,
Indiana)
1-6 216-00300-1 Engine adapter |Adapt engine to
set rails of
transporta-
tion trailer

a.

1-7.1. Removal. (Figure 1-7.)

Open flexible engine container and remove
upper half.

NOTE

Use bottom hole in aft engine flange as a
reference point for centering.

Check that engine is centered (+1/8 inch)
between trailer rails.

If engine is not centered, loosen aft shipping
adapter roller locks. Manually shift engine
laterally to center on rails. Engage roller locks.
If roller flanges contact trailer rails, proceed
as follows:

(1) Place engine transfer  jackscrews
immediately aft of shipping adapter rear
rollers.

(2) Raise engine with jackscrews to remove
load from rollers.

(3) Loosen bolts and adjust rear rollers as
required. Tighten bolts.

(4) Remove engine transfer jackscrews.

(5) Repeat steps b and c.
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28

TRANSPORTATION

TRAILER SEE

TRANSPORTATION
TRAILER

050223--01-11-83

Figure 1-7. Removal and Installation; Shipping Adapter (Sheet 1 of 2)
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CONOO A WN =

DETAIL A

Roller assembly

Roller assembly

Roller assembly

Aft adapter turnbuckle

Aft engine adapter

Adapter link.

Adapter set brace

Nut

Washer

Bolt

Right forward engine adapter
Left forward engine adapter

DETAIL B

Self-locking nut
Washer

. Bolt
. Left trunnion mount
. Gasket

Bolt
Lockwasher
Self-locking nut

. Washer

. Bolt

. Right trunnion mount
. Gasket

T7.0.1A-7D-2-5

DETAIL. C

Nut
Washer

. Bolt

L ower yoke
Self-locking nut
Washer

. Bolt

Rear support arm

Gasket

Flexible container lower half
Shipping adapter

050223-02-11-83

Figure 1-7. Removal and Installation; Shipping Adapter (Sheet 2)
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Remove roller assemblies (1, 2, and 3) from
engine adapter set.

Adjust aft adapter turnbuckle (4) until 2
inches of threads are exposed on each rod
end.

Position aft engine adapter (5) with
spring-loaded pin inserted in receptacle in
bottom of engine, and attach adapter links (6)
to engine with quick-release pins.

Adjust aft adapter turnbuckle until aft engine
adapter contacts bottom of engine.

Attach roller assemblies (3) to aft engine
adapter with quick-release pins.

Adjust aft adapter turntuckle until adapter
clears bottom of engine and can be rocked
forward and aft freely.

Connect adapter set brace (7) to oil pump
housing lug and aft adapter with quick-release
pins.

Adjust aft adapter turnbuckle until engine
weight begins to load aft engine adapter.
Engage roller locks.

Remove nut (8) and washer (9).

Adjust aft adapter turnbuckle as required to
remove bolt (10).

Place engine transfer jackscrews immediately
aft of shipping adapter forward rollers.

Loosen shipping adapter forward roller locks;
then raise engine with jackscrews.

Attach right and left forward engine adapters
(11 and 12) with qui_ck-release pins.

EX TR

CAUTION

temeen

To prevent damage to adapter set brace,
release front and rear adapter roller locks
before raising aft end of engine.
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NOTE

If weight of engine does not shift to
forward adapter roller when jackscrews are
removed, adjust aft adapter turnbuckle to
lift rear of engine.

q. Remove engine transfer jackscrews.

r. Remove self-locking nuts (13), washers (14),
bolts (15), left trunnion mount (16), and
gaskets (17).

s.  Remove bolt (18) and lockwasher (19).

t. Remove self-locking nuts (20), washers (21),
bolts (22), right trunnion mount (23), and
gaskets (24).

u.  Remove nuts (25), washers (26), bolts (27),
and lower yoke (28).

v.  Remove self-locking nuts (29), washer (30),
bolt (31), rear support arm (32), gaskets (33),
and flexible container lower half (34).

w.  Release shipping adapter roller locks. Using
suitable hoist, remove shipping adapter (35).

X.  Adjust aft adapter turnbuckle to align index
marks on left side of adapter.

y.  Make sure that front and rear adapter roller
locks are engaged.

1-7.2. Installation. (Figure 1-7.)

NOTE

Engine will be mounted on the
transportation trailer with 216-00300-1
engine adapter set and roller locks engaged.

a.  Using suitable hoist, place shipping adapter
(35) on transportation trailer with upper yoke
toward front.

b.  Place lower yoke (28) in position and secure
with bolts (27), washers (26), and nuts (25).
Tighten nuts to 50 foot-pounds torque.

c.  Place flexible container lower half (Sﬂ) 1n
position. P



NOTE

Use aft adapter turnbuckle (4) to adjust
vertical position of engine for installation

of trunnions.

Insert left trunnion mount (16) in engine.
Place gaskets (17) in position and secure
mount with bolts (15), washers (14), and
self-locking nuts (13). Tighten nuts to 50
foot-pounds torque.

Insert right trunnion mount (23) in engine.
Place gaskets (24) in position and secure
mount with bolts (22), washers (21), and
self-locking nuts (20). Tighten nuts to 50
foot-pounds torque.

Secure right trunnion mount to engine with
lockwasher (19) and bolt (18). Tighten bolt to
75 foot-pounds torque.

Place engine transfer jackscrews directly aft of
shipping adapter forward rollers.

Loosen roller assemblies (1 and 2). Raise
engine with jackscrews enough to remove
roller assemblies and left and right forward
engine adapters (12 and 11).

Remove jackscrews. Engage shipping adapter
forward roller locks.

Place gaskets (33) and rear support arm (32)
in position and secure with bolt (31), washer
(30), and self-locking nut (29). Tighten nuts to
50 foot-pounds torque.

NOTE

Use aft adapter turnbuckle to align rear
support arm with rear engine mount.

Install bolt (10), washer (9), and nut (8).
Tighten nut to 23 (+2, —3) foot-pounds
torque.

Adjust aft adapter turnbuckle until roller
assemblies (3) are free of rail. Remove roller
assemblies.

Remove quick-release pins to disconnect
adapter set brace (7) and adapter links (6)
from engine. Remove aft engine adapter (5).

T.0.1A-7D-25

Tighten shipping adapter forward and aft
roller locks to 50 foot-pounds torque.

Preserve engine (T.0. 2J-TF41-6).

Place flexible container upper half in position
and close container using closure tool slider.

1-8. RIGHT ENGINE TRUNNION
REMOVAL AND INSTALLATION.

Tools Required

Figure |Part number Nomenclature Use and
& index application
No.
GGG-W-686 Torque wrench 0 {Measure torque
to 250
foot-pounds
GGG-W-686 Torque wrench  {Measure torque
10 to 150
inch-pounds
MIL-M-7404 Maintenance Provide work
stand, B-4A platform at
varying
elevations
216-00277-1 Trunnion puller jRemove
trunnions
216-01578-1 Aft engine mount |Cover hole in
cover engine and
hold aft engine
mount clear
for removal
and
installation
413-900-020 Torque wrench, [Measure torque
100 to 750
inch-pounds
(American Tool
and
Engineering Co,
Kalamazoo,
Michigan)
1-8.1. Removal. (Figure 1-6.)
a. Open accesses 5222-1, 6122-4, and 6222-1.
b. Remove engine removal door (T.O.
1A-7D-2-1).
c. Remove engine c¢ontrol adapter (paragraph

1-10).

1-29



T.0.

d.

1A-7D-2-5

Install engine adapter set (paragraph 1-5).
Install engine support set (paragraph 1-6).

Adjust pitch control handwheel and aft
adapter turnbuckle (24) to transfer engine
weight from aft engine mount to support set
rails.

Remove cotter pin (28), nut (29), washers
(30), and bolt (31). Slide link (32) inboard and
install aft engine mount cover.

Adjust aft adapter turnbuckle to
approximately center screw (27) in slot.

e

CAUTION

essene

To avoid damage to equipment, make sure
that weight of engine is resting on support
set rails at both forward and aft adapter
rollers. . ;

Tum pitch control handwheel to transfer
weight of engine from trunnions to support
set rails.

To prevent injury and avoid dropping the
engine, make sure support set drawbar is
attached to aft adapter prior to removing
trunnions.

Connect support set drawbar to forward side
of aft adapter with quick-release pin. Adjust
drawbar handcrank to take out slack in
drawbar mechanism.

Cut lockwire and remove bolt (36) and
washer (36).

CAUTION

(I XYY}

truane

Adjustment of pitch control or drawbar
handwheels with drawbar attached and
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trunnions installed will damage drawbar
mechanism.

To prevent damage to trunnion, do not use
force or mechanical puller for removal
unless trunnion is seized in mount.

Cut lockwire and remove bolts (38), washers
~ (39), and right engine trunnion (40).

1-8.2. Installation. (Figure 1-6.)
a. Insert right engine trunnion (40) and rotate
until points engage mating surface of lockring.
b.  Secure trunnion with washers (39) and bolts
(38). Tighten bolts to 175 (+10) inch-pounds
torque.
C.  Secure trunnion to engine with washer (37)

and bolt (36). Tighten bolt to 125 (x5)
foot-pounds torque; then check torque on
bolts (38).

NOTE

If clearance in step d is not correct,
trunnion is improperly installed. Remove
trunnion and repeat steps a through c.

Check for 0.020 (+0.010) inch clearance
between trunnion and thrust mount to make
sure that trunnion engaged engine locknut.
Secure bolts (38) and (36) with MS20995C32
lockwire.

»

! CAUTION

To prevent damage to equipment, the
support set drawbar shall be disconnected
prior to installing aft engine mount.

Disconnect support set drawbar from aft
adapter.

Remove aft engine mount cover and slide
link (32) outboard.

Adjust pitch control handwheel and aft
adapter turnbuckle (24) to align aft engine
mount with airframe bracket.



NOTE

If using NAS 464-10-30 bolt, use one
washer under bolthead and one under

AN320-10 nut;

then add or remove

washers as required to torque and cotter
pin nut.

If using NAS 1010-30 bolt,

use two

washers under bolthead and two under nut;
then add or remove washers as required to
torque and cotter pin nut.

o.

Apply heavy coat of MIL-G-23827 grease to
bolt (31).

Install bolt (bolthead forward), washers (30),
and nut (29). Tighten nut to 40 (x5)
inch-pounds torque. Loosen nut to align first
slot and install new cotter pin (28).

Adjust pitch control handwheel to remove
engine weight from support set rails.

Remove engine support set (paragraph 1-6).
Remove engine adapter set (paragraph 1-5).

Lubricate and install engine control adapter
(paragraph 1-10).
door (T.O.

Install engine removal

1A-7D-2-1).

Close accesses 6222-1, 6122-4, and 5222-1.

1-9. LEFT ENGINE TRUNNION REMOVAL
AND INSTALLATION.

Tools Required

Figure {Part number Nomenclature Use and
& index application
Ne.
GGG-W-686 Torque wrench, 0 |Measure torque
to 250
foot-pounds
GGG-W-686 Torque wrench, |Measure torque
10 10 150
inch-pounds

T.0. 1A-7D-2-5

Tools Required — CONT

Figure |Part number Nomenclature Use and
& index application
No.
MIL-M-7404 Maintenance Provide work
stand, B-4A platform at
varying
elevations
216-00277-1 Trunnion puller |Remove
trunnions
216-01578-1 Aft engine mount |[Cover hole in
cover engine and
hold aft engine
mount clear
for removal
and
installation
413-900-020 Torque wrench, |Measure torque
100 to 750
inch-pounds
(American Tool
and
Engineering Co,
Kalamazoo,: " ;"
Michigan). i
1-9.1. Removal. (Figure 1-6.)
a. Open accesses 5222-1, 5122-4, and 6222-1.
b. Remove engine removal door (T.O.
1A-7D-2-1).
¢. Remove engine control adapter (paragraph
1-10). kS
d. Install engine adapter set (paragraph 1-5).
e. Install engine support set (paragraph 1-6).
f.  Adjust pitch control handwheel and aft

adapter turnbuckle (24) to transfer weight of
engine from aft engine mount to support set
rails.

Remove cotter pin (28), nut (29), washers
(30), and bolt (31). Stide link (32) inboard and
install aft engine mount cover.

Adjust aft  adapter  turnbuckle to

approximately center screw (27) in slot.
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- -

! CAUTION

-

To avoid damage to equipment, make sure
that weight of engine is resting on support
set rails at both forward and aft adapter
rollers.

Turn pitch control handwheel to transfer
weight of engine from trunnions to support
set rails.

To prevent injury and avoid dropping the
engine, make sure support set drawbar is
connected to aft adapter prior to removing

" trunnions.

Connect support set drawbar to forward side
of aft adapter with quick-release pin. Adjust
drawbar handcrank to take out slack in
drawbar mechanism.

! CAUTION

YT

Adjustment of pitch control or drawbar
handwheels with drawbar attached and
engine trunnions installed will damage
drawbar mechanism.

To prevent damage to trunnion, do not use
force or mechanical puller to remove
trunnion, unless trunnion is seized in
mount.

Cut lockwire and remove bolts (33), washers
(34), and left engine trunnion (35). v

1.9.2. Installation. (Figure 1-6.)

Install left engine trunnion (35) and secure
with washers (34) and bolts (33). Tighten

bolts to 175 (+10) inch-pounds torque. Secure

with MS20995C32 lockwire.

-

CAUTION

To pfevent damage to equipment, the
support set drawbar shall be disconnected
prior to installing aft engine mount.

Disconnect support set drawbar from aft
adapter.

Remove aft engine mount cover and slide
link (32) outboard.

Adjust pitch control handwheel and aft
adapter turnbuckle (24) to align aft engine
mount with airframe bracket.

Apply heavy coat of MIL-G-23827 grease to
‘bolt (31). '

NOTE

If using NAS 464-10-30 bolt, use one
washer under bolthead and one under
AN320-10 nut; then add or remove
washers as required to torque and cotter
pin nut.

If using NAS 1010-30 bolt, use two
washers under bolthead and two under nut;

" then add or remove washers as required to

torque and cotter pin nut.
Install bolt (bolthead forward), washers (30),
and nut (29). Tighten nut to 40 (z5)
inch-pounds torque. Loosen nut to align first
slot and install new cotter pin (28).

Adjust pitch control handwheel to remove
engine weight from support set rails.

Remove engine support set (paragraph 1-6).
Remove engine adapter set (paragraph 1-5).

Lubricate and install engine control adapter
(paragraph 1-10).

Ingtall  engine removal door (T.O.

1A-7D-2-1).

Close accesses 6222-1, 5122-4, and 5222-1.



1-10. ENGINE CONTROL ADAPTER
REMOVAL AND INSTALLATION.

Tools Required
Figure |Part number Nomenclature Use and
& index application
No.
GGG-W-686 Torque wrench, 5{Measure torque
to 50
inch-pounds
{ CAUTION :

To prevent damage to engine throttle
push-pull assembly, observe handling
precautions in T.O. 1A-7D-2-1.

1-10.1. Removal. (Figure 1-8.)

a.

Open access 5222-2.

NOTE

Press locking plunger in self-retaining bolt
to remove.

Remove cotter pin (1), nut (2), counterbored
washer (3), self-retaining bolt (4), washer (5),
and disconnect throttle push-pull assembly.

Remove cotter pins (6), nuts (7), washers (8),
and bolts (9).

CAUTION

ey
TIXLE]

To prevent damage to support bearing and
lever shaft, avoid excessive misalignment
and force on lever and coupling assembly.

Do not strike or apply high load to bearing
or support. Always remove lever and
coupling assembly from support after
disconnecting from engine control atfapter.

d.

Carefully slide engine control adapter

outboard against support. Rotate coupling

T.O. 1A-7D-2-5

90° forward, move lever inboard, and remove
adapter assembly.

1-10.2. Lubrication. (Figure 1-8.)

-

CAUTION !

To prevent damage to engine control
adapter parts, the following procedures
should be performed in a clean area free of
dust or sand.

a. Remove cotter pin (10), nut (11), washer (12),
bolt (13), bushings (14), and coupling (15).

b. Remove pin (16) and trunnion (17) from lever
(18).

¢. Wipe outer diameter of pin (16) with
MIL-G-23827 grease.

d.  Wipe grip of bolt (13) with MIL-G-23827
grease.

e. Wipe outer diameter and bolt ends of two
bushings (14) with MIL-G-23827 grease.

f  Place trunnion (17) in lever (18) and secure
with pin (16).

g. Install two bushings (14) in coupling (15).

NOTE

It may be necessary to rotate pin (16) to
align holes when bolt (13) is installed.

h. “Assemble coupling to lever with bolt (13),
washer (12), and new nut (11). Tighten nut
finger-tight; then advance nut until it is just
snug against washer. Make sure bolt and’
trunnion rotate freely. Secure nut using new
cotter pin (10).

i. Check operation of assembled unit by
manually working engine control adapter.
Trunnion should move without binding.

j. :Apply a light;’i"'at of MIL-L-7870 oil on
control adapter*bearing shaft. '




T.0. 1A-7D-2-5

ACCESS 5222-2

CONTROL
CAMBOX

Cotter pin

Nut

Counterbored washer
Seff-retaining bolt
Washer

Cotter pin

" Nut

Washer

Bolt

RN AWN -

1-34

. Cotter pin

- Nut (SEE DETAIL B)
. Washer

Bolt

. Bushing
. Coupling
. Pin

. Trunnion

Lever

LOCKING BALLS
(Must clear outer
surface of fink)

18

LOCKING PLUNGER
{Press to remove or
install bolt)

INSTALLATION
CLEARANCE"

0.010 INCH MINIMUM
0.035 INCH MAXIMUM
Slide bolt over to hold locking.balls

against link when making clearance
check.

DETAIL A

Install washer with
large inside diameter
facing link

After tightening nut, bolt
end to be flush with nut
or protruding with maxi-
mum of two threads showing.

DETAIL B |

THROTTLE
PUSH-PULL
ASSEMBLY

SUPPORT

" -{SEE DETAIL A)

ACCESS 5222-2

05D123-11-83

Figure 1-8. Removal. and Installation; Engine Control Adapter

- “_\~~ g
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1-10.3. Installation. (Figure 1-8.) c¢.  Slide adapter outboard against support. Using
bolts (9, figure 1-7), washers (8), and new nuts
(7), connect coupling to cambox. Tighten nuts

: C AUTION' to 25 (£95) ipch-pounds torque. Secure with
: new cotter pins (6).
To prevent damage to support bearing and d. Install washer (5) on self-retaining bolt (4) and
lever shaft, avoid excessive mlsallgnment insert bolt through adapter and push-pull
and force on lever and coupling assembly. control. Check that clearance between washer
. . ) and mating surface is 0.010 to 0.035 inch with
Do not strike or apply high load to bearing locking balls clear of outer surface of lever.
or support.
OTE
NOTE N

After tightening nut, self-retaining bolt
must be flush with nut or extend no more
than two threads through nut.

If throttle control coupling holes have
excessive tolerances, repair as indicated in
step a.

e. Install counterbored washer (3) and new nut
(2). Tighten nut to 25 (+5) inch-pounds
torque. Secure with new cotter pin (1).

‘ f Check that throttle operates smoothly and
does not bind.

g.  Close access 5222-2.

a. ~Repair holes in throttle control coupling (15)
¢ as follows:

Solvent P-D-680, Type I, is toxic to skin,
eyes, and respiratory tract. Use in a well-

ventilated area. Avoid prolonged breathing 1-11. HIGH PRESSURE AND LOW
of vapors. Avoid eye and repeated skin PRESSURE BLEED AIR DUCTS REMOVAL
contact. Keep away from sparks and flames. AND INSTALLATION.
(1) Clean throttle control coupling with
P-D-680 drycleaning solvent. Tools Required
(2) To build up holes as required, per F'ﬂ‘“e Part number  |Nomenclature  |Use and
QQ-N-290A, brush plate coupling holes : .:“de" application
with class 2 neutral nickel plating. :
(3) Ream or hone hole to finish dimensions GGG-W-686 | Torque wrench, - \Measure torque
indicated in figure 1-15. inehe pounds ‘
b. Rotate coupling at right angle to lever. 966A1 Micrometer, Measure defects -
Carefully engage lever shaft in bearing of optical (nicks,
support. scratches, etc)

1-35
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1-11.1.

a.

b.

1-36

Removal. (Figure 1-9.)
Remove engine (paragraph 1-4).
Remove cotter pin (1), bolt (2), washer (3),
spring (4), spacer (5), spacer (6), and washers

(7, 8, and 9).

Cut lockwire and remove insulation from
ducts.

Cut lockwire and remove bolts (10), washers
(11), high pressure duct (12), and gasket (13).

13

. Cotter pin
Bolt
Washer
Spring
Spacer
Spacer
Washer
Washer
Washer

CONDN L LN -

€.

a.

14 15 16

Cut lockwire and remove bolts (14), washers
(15), low pressure duct (16), and gasket (17).

1-11.2. Installation. (Figure 1-9.)

Inspect high and low pressure bleed air ducts
for damage using optical micrometer. Replace
duct if damage exceeds limits set in T.O.
1A-7D-2-3.

Apply MIL-L-46010 antiseize compound to
threads of bolts (10 and 14).

10. Bolt

11. Washer

12. High pressure duct
13. Gasket

14. Bolt

15. Washer

16. Low pressure duct
17. Gasket

05D011—-11-83

Figure 1-9. Removal and Installation; High Pressure and Low Pressure Bleed Air Ducts




NOTE

After tightening duct retaining bolts, a
slight gap may exist between duct flange
and engine bleed air duct flange.

Using new gasket (17), place low pressure
duct (16) in position and secure with washers
(15) and bolts (14). Tighten bolts to 45 (+35)
inch-pounds torque.

Using new gasket (13), place high pressure
duct (12) in position and secure with washers
(11) and bolts (10). Tighten bolts to 45 (+5)
inch-pounds torque.

Secure bolts (10 and 14) with MS20995C32
lockwire.

NOTE

Make sure that insulation blankets are
securely laced and that lockwire makes two
complete turns around each capstan.

h.

Install insulation blankets on ducts. Secure
with MS20995C32 lockwire.

Secure duct flanges to engine with washers (9,
8, and 7), spacer (6), spacer (5), spring (4),
washer (3), bolt (2), and new cotter pin (1).

Install engine (paragraph 1-4).

1-12. RIGHT TRUNNION MOUNT
ASSEMBLY REMOVAL AND
INSTALLATION.

Tools Required

Figure |Part number Nomenclature Use and

& index application

Neo.

1-9 6872438 (Allison |Trunnion mount jRemove
Division of puller trunnion
General Motors, mount
Indianapolis, assembly
Indiana)

T7.0. 1A-7D-2-5

1-12.1. Removal. (Figure 1-10.)

Remove engine (paragraph 1-4).

Remove nuts (1), brackets (2), and retaining
plates (3).

Thread puller into nut and pull right engine
mount trunnion (4).

Remove nut (5), lockring (6), and two-piece
spherical bearing (7).

1-12.2. Installation. (Figure 1-10.)

a.

Lubricate ID and OD of spherical bearing (7)
with MIL-L-25681 lubricating oil.

Place two-piece spherical bearing, lockring
(6), and nut (5) in right engine mount
trunnion (4).

Install right engine mount trunnion in engine.

Place retaining plates (3) and brackets (2) in
position and secure with nuts (1).

Install engine (paragraph 1-4).

1-13. LEFT TRUNNION MOUNT
ASSEMBLY REMOVAL AND
INSTALLATION.

Tools Required

Figure |Part number Nomenclature Use and

& index application

No.

1-10 6872438 (Allison | Trunnion mount |Remove
Division of puller trunnion
General Motors, mount
Indianapolis, assembly
Indiana)

1-37
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i
H . 1 g |
({TK A . (:___, -
Nut : 4]

1. LN
2. Bracket L -1
3. Retaining plate _,T
4. Right engine 1!
mount trunnion ]
5. Nut TRUNNION MOUNT ASSEMBLY
6. Locking ring )
7. Bearing

F (SEE NOTE 1) (SEE NOTE 3)

)

i

LUBRICATE \7
T WITH

MIL-L-25681
NOTE
1. Turn intemal parts DETAIL A

180° as shown,

: TO REASSEMBLE
2. Remove special nut ’
and lock ring, REVERSE SEQUENCE.

3. Remove spherical

bearing (two halves). 05D134-11-83

Figure 1-10. Removal ahd Installation; Right Trunnion Mount Assembly

1-38
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1-13.1. Removal. (Figure 1-11.) 1-13.2. Installation. (Figure 1-11.)
Remove engine (paragraph 1-4). a. Lubricate ID and OD of spherical bearing (5)

with MIL-L-25681 lubricating oil.

Remove nuts (1), retaining plates (2), and
bracket (3). b. Place two-piece shperical bearing in left
engine mount trunnion (4).

Insert puller into bearing and tighten until

rubber expander grips bearing. Remove left c. Install trunnion, retaining plates (3), and
engine mount trunnion (4). brackets (2) and secure with nuts (1).
Remove two-piece shperical bearing (5). d. Install engine (paragraph 1-4).

LUBRICATE
WITH
MIL-L-25681

H__-—TRUNN!ON MOUNT ASSEMBLY I/\ﬁ \
2

i I -
DA g M pul
v -
< - 1. Nut
. 2. Retaining plate
U 3. Bracket
PULLER 4. Left engine mount

trunnion
. Bearing

(4]

05D136-11-83

Figure 1-11. Removal and Installation; Left Trunnion Mount Assembly
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1-14. AIR INLET EXTENSION REMOVAL
AND INSTALLATION.

Tools Required

Figure [Part number Nomenclature Use and
& index application
No.
GGG-W-686 Torque wrench, {Measure torque
10 to 150
inch-pounds
6798622 (Allison |Engine Provide
Division of instrument protection
General Motors, | protector against
Indianapolis, damage to
Indiana) temperature
signals probe

1-14.1. Removal. (Figure 1-12.)

a.

b.

Remove engine (paragraph 1-4).

Remove bolts (1), lockwashers (2), and keeper
plate (4).

CAUTION

(LYY
YT

h.  Remove nuts (13), washers (14), screws (15),
and air inlet seal bumper (16).

i Remove nuts (17), screws (18), and bracket
(19).

1-14.2. Installation. (Figure 1-12.)
a.  Place bracket (19) in position and secure to

air inlet extension (12) with screws (18) and
nuts (17).

CAUTION

arsenn
tesnne

If improper hardware is used to install
bumper or if washer is omitted, screws
may work loose and be ingested into the
engine causing FOD.

b.  Secure air inlet seal bumper (16) to extension
with screws (15), washers (14), and nuts (13).

¢.  Place extension in position and secure to
engine with lockwashers (11) and bolts (10).
Tighten bolts to 77 (+8, —7) inch-pounds
torque.

d.  Secure manifold clamp to bracket with screw,
spacer, washer, and nut.

To prevent damage to temperature signal
probe capillary tube, use extreme care to
prevent sharp bends or kinking. Damage to
tube will cause failure of airflow control
system.

Secure manifold to bracket on bottom of
extension with nuts, washers, and bolts.

Place T1 thermocouple (9) in boss and secure
to extension with lockwashers (8) and bolts

Remove temperature signal probe (5) and
joint washer (6). Place signal probe in engine
instrument protector.

Remove bolts (7), lockwashers (8), and T1
thermocouple (9). Place thermocouple in
engine instrument protector.

Remove nut, washer, spacer, and screw
securing manifold clamp to bottom of
extension. Leave clamp on manifold.

Remove two bolts, two washers, and two nuts
securing manifold to bracket on bottom of
extension.

Remove bolts (10), lockwashers (11), and air
inlet extension (12).

.

Treans

CAUTION

[T Y

To prevent damage to temperature signal
probe capillary tube, use extreme care to
prevent sharp bends or kinking. Damage to
tube will cause failure of airflow control
system.

g Using new joint washer (6), install
temperature signal probe (5) with keeper plate
(4), lockwashers (2), and bolts (1).

h.  Install engine (paragraph 1-4).
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_a‘_—_‘__4
@

2
4 1
16 19 1 1
1. Bolt 8. Lockwasher 15. Screw
2. Lockwasher 9. T1 thermocouple 16. ' Air inlet seal bumper
3. Deleted 10. Bolt 17. Nut
4, Keeper plate 11. Lockwasher 18. Screw
5. Temperature signal probe 12. Air inlet extension 19. Bracket
6. Joint washer 13. Nut
7. Boit 14, Washer
05D142—-11-83

Figure 1-12. Removal and Installation; Air Inlet Extension

1-41
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1-15. TAILPIPE REMOVAL AND b.
INSTALLATION.

pattern (180°, 90%; 45°

Tools Required flanges.
Figure |Part number Nomenclature User::?i . c¢. Make sure that mating flanges are properly
:o“‘de" applicatio seated; then install remaining bolts, washers,
L and self-locking nuts.
GGG-W-686 Torque wrench, |Measure torque
10 to 150 : :
inch-pounds : CAUTION @

To prevent damage to flanges, all nuts
should be initially tightened to 75% of final

1-15.1. Removal. (Figure 1-13.) torque.

a. Remove tail cone, access A105133-1 (T.O. d.

1A-7D-2-1). Tighten all nuts to 50 (£3) inch-pounds

torque in a uniform stagger pattern.

e. Tighten all nuté to 67 (+5) inch-pounds

CAUTION torque in a uniform stagger pattern.

EXE Y Y
211X}

f.  Install tail cone, access A105133-1 (T.O.
1A-7D-2-1).

1-16. WIGGINS COUPLING REMOVAL
AND INSTALLATION.

Tailpipe should be supported during
removal so that weight of tailpipe is evenly
distributed.

b. Remove self-locking nuts (1), washers (2),
bolts (3), and tailpipe (4).
Tools Required

1-15.2. Installation. (Figure 1-13.)

Figure |Part number Nomenclature Use and

& index application
H : No.
CAUTION :

o ANBS8514-1 Spanner wrench |Tighten and
Tailpipe should be supported so that loosen
bypass duct flange does not support weight couplings
until load has been evenly distributed. GGG-W-686 Torque wrench, |Measure torque

10 to 150
NOTE inch-pounds
Offset alignment hole is adjacent to top 41(?\-9007020T 1 T%%ue V;r;gch, Measure torque
: . merican Too to
vertical centerline. and Engineering | inch-pounds
Co, K;xlamazoo,
a. Position tailpipe (4) to engage mating flanges Michigan)
and s ilpipe. .
: d support tailpipe S7F890775-1 Adapter kit Tighten
torque couplings

CAUTION

crsann
LYY

Extreme care must be exercised in joining
mating flanges of tailpipe, and fan bypass
duct flanges must be seated evenly.

1-42
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ACCESS 5222-3
OFFSET
HOLE
1. Self-locking nut
B 2. Washer
;) 3. Bolt
4. Tailpipe
4
EXHAUST
3 CASE 2 1

e gi—_-jg -

VIEW A
0502541183

Figure 1-13. Removal and Installation; Tailpipe

1-43
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1-16.1. Removal. (Figure 1-14.)

a.

Cut lockwire and disconnect coupling body
(1) from coupling nut (2).

Remove retainer halves (3), packings (4),
and washers (5).

1-16.2. Installation. (Figure 1-14.)

a.

" 1-44

Inspect inner diameter of retainer half (3)
for wear. If retainer shows wear, replace
coupling.

Check ends of tubes for excessive wear
around beads. Maximum allowable depth of
wear around the tube bead is 15% of tubing
wall thickness extending no more than 180°
around tubing circumference. If wear is
excessive, replace tube.

Install coupling body (1) on one tube end and
coupling nut (2) to other tube end.

Install washers (5) on tube ends between
bead and coupling.

Install new packings (4) on each tube end
between bead and washer.

Align tubes to within £0.06 inch by
adjusting position of clamps.

If tubes require alignment, remove nuts,
screws, and spacers on any clamps installed
on the tubes.

Make sure tubes are a maximum of 1/4-inch
apart and install retainer halves (3) to
enclose both tube beads.

Slide coupling body into position to engage
threads and tighten to torque specified in
table 1-2. Use strap or spanner wrench to
secure ends; this allows Wiggins coupling to
be properly torqued.

Secure coupling with MS20995C32 lockwire
as shown.

Align tube clamps and install proper length
NAS43 spacer between clamps if required to
ensure no side load will be induced into tube
installation when clamps are secured.

Secure clamps using length of spacer
determined in step k and length of screw as
required.

05D150-11—~83

Figure 1-14. Removal and Installation; Wiggins Coupling

1. Coupling / /
2. Coupling nut . 2 5 4
3. Retainer half
4. Packing
5. Washer

Change 11
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Table 1-2. Wiggins Coupling Torque

Coupling Packing, Torque (inch-pounds)

number MS29513 Minimum Maximum
3608-8 -112 48 60
3608-10 -114 60 72
3605-12 =210 72 84
3605-16 -214 156 204
3605-20 -218 216 264
3605-24 -325 324 396
3605-28 -327 372 468
3605-32 -329 432 528
3605-40 -333 552 648
3605-48 -337 672 768

- 1-17. ENGINE CONTROL ADAPTER
BACKLASH CHECK.

Tools Required

Figure |Part number Nomenclature Use and
& index application
Noe.
Spring scale, 0 to |Measure force
10 pounds applied to fuel
control arm

a. Open access 5222-2.

b. Position throttle so that aft edge of throttle
lever is 2.0 (+0.10) inches aft of MIL. Place
throttle friction lever in maximum friction.

¢. Secure dial indicator in a position so that
plunger contacts rod end as shown in figure
1-15.

d. Using spring scale, apply S5-pound force
forward on main fuel control lever to take up
slack. Zero indicator. Apply 5-pound force aft
on lever and record dial indicator indication.

e. Repeat step d twice to obtain an average of
three measurements.

f. If average measurement does not exceed

T.0.1A-7D-2.5

0.050 inch,
satisfactory.

engine control adapter is

If average measurement exceeds-0.050 inch,
proceed as follows:

(1) Check throttle control system for proper
torque and safetying. If any part was
found to be improperly torqued or
safetied, rig engine throttle system (T.O.
1A-7D-2-1).

(2) If throttle system is satisfactory, remove
engine control adapter (paragraph 1-10).
Using micrometer set, check
components for wear as shown in figure
1-16.

(3) Replace any components worn beyond
limits.

NOTE

If throttle control coupling holes have
excessive tolerances, repair as indicated in
substep (4).

(4) Repair holes in throttle control coupling
(15) as follows:

| WARNING I

Solvent P-D-680, Type 11, is toxic to skin,
eyes, and respiratory tract. Use in a
well-ventilated area. Avoid prolonged
breathing of vapors. Avoid eye and
repeated skin contact. Keep away from
sparks and flames.

(a) Clean throttle control coupling
- with P-D-680, Type 11, drycleamng
solvent.

(o) To build up holes as required per
QQ-N-290A, brush plate coupling
holes with class 2 neutral nickel
plating.

() Ream or hone hole to finish

dimensions indicated in figure
1-16.

1-45
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STATION 590

~

BELL CRANK

SEE
DETAIL A

MAIN FUEL
CONTROL LEVER

ACCESS 5222-2

THROTTLE LEVER

5 E 3/ ® ACCESS 5222-2

N
on C
R
® ML ?
-=1= F
j- )
2.00 !
(+0.10 ® ¢
INCH) ® @, 5 POUND ﬁ 5 POUND FORCE
® ° FORCE TO TO ZERO
MEASURE \ PLUNGER OF DIAL
o1 E °‘F@ —— INDICATOR SHALL
CONTACT ROD END
@ \
ERANK

i

I/

\ HERE AT 90° ANGLE TO ARM
—_— M
IGNITE

—
OFF RUDDER TRIM
e ——e

QUADRAN
QUADRANT DETAIL A

0.050 INCH

05D143—11-83

Figure 1-15. Bagklash Check; Engine Control Adapter
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0.2500
(+0.0005, —0.0000)
0.5000 INCH
{+0.0005
~0.0000)
INCH 21548411-2

TRUNNION

ALUMINUM OXIDE

0.3750
INCH
¢ {£0.0005)
e INCH CLEAN HOLES WITH
TT-T-548 TOLUOL OR
_ : O 300 TO 400 GRIT
N—

PAPER
CHECK THAT |
BUSHING 1S '
TIGHT 215-48409-2
l COUPLING
0.3743
{+0.0000.
-0.0005)
0.2500
{+0.0005)
216-483082 INCH
LEVER
CVC326-10ST
BUSHING
( o | G TR
215484101 0.4975 NAS464-433 »
PIN {+0.0000, -0.0010) 0.2492
BoLT (+0.0000
INCH .
~0.0005)
INCH

05D144—-11-83
Figure 1-16. Component Tolerances; Engine Control Adapter

Change 1 1-47
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(5) Lubricate and install engine control
adapter (paragraph 1-10).

(6) Repeat steps b through ¢ to verify
backlash is within limits.

h. Remove dial indicator.

i Place throttle friction in OFF and place
throttle in OFF.

3 Close access 5222-2.

1-18. ENGINE FUEL, OIL, AND AIR
TUBING REMOVAL AND INSTALLATION
PRECAUTIONS.

NOTE

The following instructions are intended to
supplement data in T.O. 1-1A-8. c.

a. When removing tubing, exercise care 1o
prevent bending or straining tube.

b. Definition of terms contained within damage
limit tables are as follows:

(1) Wrinkle — corrugated surface at inner
radius of bends.

(2) Corrosion — surface is broken, pitted,

3)

4

RO

(6)

Y
®

and discolored.

Stain — surface discoloration other
than that caused by heat.

Dent — a depression which does not
produce a raised edge or sharp corner.

Nick — a depression which results in a
raised edge or sharp corner or both.

Scratch — a trough-like depression
caused by drawing a sharp object across
the surface.

Chafe — a worn spot due to rubbing.

Pit — small irregular cavity in surface,
generally rough bottomed.

Inspect tubing for damage using the
applicable damage limit table:

¢y
@
(€)
)
)

Fuel tubes (table 1-3 or 1-4)

Oil pressure tubes (table 1-5)
Air pressure tubes (table 1-5)
Qil scavenge tubes (table 1-6)

Breather tubes (table 1-6)

Table 1-3. Fuel Tube Damage Limits (Working Pressure Greater Than 1,000 PSi)

Condition Area

Damage limits

NOTE

Refer to table 1-7 for list of tubes with working

pressure greater than 1,000 psi.
Corrosion, nicks, stains, pits, Overall tube
scratches, cracks, and damaged
or loose end fittings
Dents Within 1/4 inch of fitting

Within bend area of 45°
or greater

Remainder of tube

1-48

Reject tube for repair.

50% of nominal tube wall thickness

50% of nominal tube wall thickness

20% of nominal tube OD
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Table 1-3. Fuel Tube Damage limits (Working Pressure Greater Than 1,000 PSl) — CONT

Condition Area Damage limits

Overall tube Maximum of four dents in any 3-inch
section. If dents are in a line laterally
or circumferentially, they must be at
least 1/4 inch apart.

Chafing Overall tube 15% of nominal tube wall thickness; no
rough edges permitted

Wrinkles Inner radius of bend 1/64-inch deep as measured from depth
of valley to height of peak

Table 1-4. Fuel Tube Damage Limits (Working Pressure Less Than 1,000 PSI)

Condition Area Damage limits

NOTE

Refer to table 1-7 for list of tubes with working
pressure less than 1,000 psi.

Corrosion, nicks, stains, pits, Overall tube Reject tube for repair.
scratches, cracks, and damaged
or loose end fittings

Dents Within 1/4 inch of fitting  Maximum of three dents up to 75% of
nominal tube wall thickness

Within bend area of 60° Maximum of three dents up to 75% of
or greater nominal tube wall thickness

Remainder of tube 20% of nomina! tube OD

Overall tube (except bend  Maximum of six dents in a 3-inch
area) section. If dents are in a line laterally
or circumferentially, they must be at
least 1/4 inch apart.

Chafing Overall tube 15% of nominal tube wall thickness; no
rough edges permitted

Wrinkles Inner radius of bend 1/64-inch deep as measured from depth
of valley to height of peak

Table 1-5. Oil Pressure and Air Pressure Tube Damage Limits

Condition Area Damage limits

Corrosion, nicks, stains, pits, Overall tube Reject tube for repair.
scratches, cracks, and damaged
or loose end fittings

1-49
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Table 1-5. Oil Pressure and Air Pressure Tube Damage Limits — CONT

Condition Area Damage limits
Dent Within 1/4 inch of fitting  Maximum of four dents up to 100% of
nominal tube wall thickness
Within bend area 90° or Maximum of four dents up to 100% of
greater nominal tube wall thickness
Remainder of tube 20% of nominal tube OD
Overall tube Maximum of eight dents within a 3-inch
section. If dents are in a line laterally
or circumferentially, they must be at
least 1/4 inch apart.
Chafing Overall tube 20% of nominal tube wall thickness; no
rough edges permitted
Wrinkles Inner radius of bend 1/64-inch deep as measured from depth
of valley to height of peak
Table 1-6. Scavenge Oil and Breather Tube Damage Limits
Condition Area Damage limits
Corrosion, nicks, stains, pits, Overall tube Reject tube for repair.

scratches, cracks, and damaged
or loose end fittings

Dents

Chafing

Wrinkles

Within 1/4 inch of fitting

Within bend area of 90°
or greater

Remainder of tube

Overall tube

Inner radius of bend

100% of nominal tube wall thickness; any
number allowed

100% of nominal tube wall thickness; any
number allowed

25% of nominal tube OD; any numder
allowed

25% of nominal tube wall thickness; no
rough edges permitted

1/32-inch deep as measured from depth
of valley to height of peak
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Nomenclature

Greater than 1,000
psi

Less than 1,000 psi

Airflow control-to-drain block

Airflow control-to-LP filter

Cold start valve-to-tee

Fuel flowmeter-to-LP fuel filter

HP fuel pump-to-airflow control

HP fuel pump-to-drain block

HP fuel pump-to-fuel shutoff valve

HP fuel pump-to-manual fuel control

HP fuel pump-to-pressure switch

HP fuel pump-to-velocity cleaned filter

HP fuel pump internal servo line

HP fuel shutoff valve-to-main manifold

HP fuel shutoff valve-to-pilot manifold

HP fuel shutoff valve-to-fuel drain

HP fuel shutoff valve-to-HP fuel pump inlet
HP fuel shutoff valve-to-HP fuel pump servo
LP fuel filter-to-HP fuel pump

LP fuel pump-to-drain block

LP governor-to-cold start valve

LP governor-to-drain block

LP governor-to-HP fuel shutoff valve

Main fuel control-to-drain block

Main fuel control-to-HP fuel pump

Main fuel control-to-LP governor

Main fuel control-to-manual fuel control
Manual fuel control-to-drain block

Manual fuel control-to-fuel cooled oil cooler
Manual fuel control-to-HP fuel pump
Manual fuel control-to-HP fuel shutoff valve
Manual fuel control-to-main fuel control
Velocity cleaned filter-to-cold start valve
Velocity cleaned filter-to-airflow control

>
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d.

Install packings, packing retainers, and
gaskets as shown in figure 1-17.

When installing flanged tubes, observe the
following:

(1) Do not apply torsional loads or attempt
to bend welded or brazed areas.

(2) Total flange area contact must be
achieved by flexing the tube by hand
and without causing a permanent set to
the tube.

(3) Flange holes must align so that bolts can
be installed without subjecting the tube
to a torsional load.

When installing flared tubes, observe the
following:

() Do not force flared end onto its mating
surface.

(2) Alignment must permit tube nut to be
installed up to final 1/2 turn with finger
pressure.

(3) Final tightening of coupling nut must
not stretch tube.

(4) Flattening effect of tube cross section
must not exceed 15% of tube OD.

Flexing of tube by hand is permitted to align
tube clamps if it does not cause permanent set
in tube.

Clearance must exist between rigid tubes and
adajcent hardware. If lines are in contact,
loosen end fittings and reposition clamps. If
this does not provide clearance, lines must be
removed and reformed.

Personnel must be familiar with provisions of
T.0. 1-1A-8 before attempting to torque
screws, nuts, bolts, or coupling nuts.

Apply MIL-L-25681 lubricant to male
threads and rotating mating surfaces of all
bolts and nuts.

If torque is not specified in text for bolt or
nut, use standard torque (table 1-8).

When RTV-106 sealing compound is used,
proceed as follows:

(1) Just prior to application of sealing
compound, clean mating surfaces with
MIL-C-81302A trichlorotrifluoroethane
(Freon type 113) and clean, lint-free
cloth. Remove any trace of oil, grease,
or dirt.

CAUTION

T T Y
[EX X RN

Use extreme care in application of sealing
compound to prevent its entry into seal
cavities, blind holes, or passages.

(2) Apply RTV-106 sealing compound
evenly to one surface of mating parts:

(3) Join surfaces and tighten to specified
torque.

(4) Wait 30 minutes and retighten.

(5) Repeat substep (4) until at least 95% of
torque is maintained.

{(6) Remove all excess sealing compound.
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Table 1-8. Nut and Bolt Standard Torque (1) Clean mating surfaces with O-T-620
trichloroethane or other suitable
(nonoily) solvent to remove any trace of
oil, grease, or dirt.

Thread Without With self-locking
self-locking features features

~(2) Using 0O-M-232 methyl alcohol
NOTE (Methanol), reduce Permatex-1372

All torques are inch-pounds sealing compound to a thin paste

unless otherwise speciﬁed. consistency.

Torque Torque . .
6-32 7109 8 10°10 ; CAUTION
6-40 9to 11 10 to 12 ] o )
w2 Rl Bl Py o
8-36 17 to 20 19 to 22 cavities, blind holes, or passages.
10-24 25 to 30 27 to 32
10-32 351040 37 to 42 (3) Apply Permatex-1372 sealing
1/4-20 60 to 65 65 to 70 compound to both mating surfaces in a
1/4-28 70 to 85 74 to 89 thin even coat with a No. 8 artist brush
5/16-18  105to 115 113 to 123 or equivalent.
5/16-24 120 to 150 127 to 157 (4) Allow sufficient drying time to thinning
3/8-16 205 to 245 217 to 257 agent to evaporate and compound to set.
3/8-24 240 to 280 250 to 290
7/16-14 350 to 390 367 to 407 (5) Join surfaces and tighten to specified
7/16-20 400 to 465 414 to 479 torque.
1/2-20 47 to 54 ft-1b 49 to 55 ft-lb 6 Wait 10 mi ot
9/16-12 6010 65 filb 63 to 68 fi-lb (6) Wait 10 minutes to retighten.
9/16-18 65 to 75 ft-1b 67 to 77 ft-Ib (7) Repeat substep (6) until at least 95% of

5/8-18 90 to 100 ft-1b 93 to 103 fi-lb torque is maintained.

(8) Remove excess sealing compound.

n. When corrujoint gasket is used, proceed as

m. When Permatex-1372 sealing compound is follows:

used, proceed as follows:

(1) Apply RTV-106 or Permatex-1372 to
corrujoint gasket.

(2) Tighten joints to specified torque.

To avoid injury when using (3) Wait 10 minutes and retighten.
trichloroethane, wear plastic or rubber
gloves. Avoid repeated contact with skin " (4) Repeat substeps (2) and (3) until at least

and prolonged or repeated breathing of 95% of torque is maintained.
vapor. Never use in a confined area
without mechanical ventilation or 0. Lubricate male threads of coupling nuts and

respiratory protection. fittings as shown in table 1-9.
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Table 1-9. Coupling Nuts and Fittings
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Table 1-10 provides standard torque limits
for coupling nuts.

Table 1-11 provides standard torque limits
for screws.

When screws are installed with nuts, apply
torque specified for screw.

Table 1-12 provides electrical coupling nuts
standard torque.

Table 1-10. Coupling Nuts and Fittings Standard Torque

Lubrication
System Lubricant
Qil MIL-L-7808 or MIL-L-23699
engine oil
Fuel MIL-L-6081 lubricating oil
Air MIL-L-25681 lubricating oil
Thread size Wrench size (in.)

Torque

Steel coupling nuts on steel fittings:

5/16-24
3/8-24
7/16-20
1/2-20
9/16-18
3/4-16
7/8-14
1 1/16-12
1 5/16-12
1 5/8-12

3/8
7/16
9/16
5/8
11/16
7/8

11/4
1172

NOTE

All torques are inch-pounds
unless otherwise specified.

35 to 40

65 to 100

80 to 120

150 to 200

200 to 250

325 to 400

475 to 575

55 to 65 ft-1b
60 to 80 ft-Ib
100 to 125 ft-1b

Steel with aluminum or aluminum with aluminum coupling nuts on fittings:

5/16-24
3/8-24
7/16-20
1/2-20
9/16-18
3/4-16
7/8-14

1 1/16-12
1 5/16-12
1 5/8-12
17/8-12

3/8
7/16
9/16
5/8
11/16
7/8

1
11/4
11/2
2
21/4

15 to 25

25 to 40

40 to 65

60 to 80

80 to 120
150 to 200
200 to 350
300 to 350
40 to 60 ft-Ib
50 to 75 ft-lb
50 to 75 ft-lb
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Table 1-10. Coupling Nuts and Fittings Standard Torque — CONT

Thread size Wrench size (in.) Torque
Aluminum or steel unions:

5/16-24 9/16 18 to 25
3/8-24 5/8 50 to 75
7/16-20 11/16 55 to 80
1/2-20 3/4 75t0 110
9/16-18 13/16 100 to 150
3/4-16 1 200 to 300
7/8-14 11/8 300 to 450

1 1/16-12 13/8 420 to 600

1 5/16-12 15/8 50 to 70 ft-Ib
1 5/8-12 17/8 65 to 85 fi-lb
1 5/8-12 115/16 65 to 85 fi-Ib
Plugs and bleeders:

5/16-24 9/16 10to 16
3/8-24 5/8 30 to 40
7/16-20 11/16 40 to 65
1/2-20 3/4 60 to 80
9/16-18 13/16 80 to 120
3/4-16 1 150 to 200
7/8-14 11/8 200 to 350

1 1/16-12 1 3/8 300 to 500
Pipe plugs Tighten enough to seal.

Plugs using copper or aluminum
asbestos gaskets

Tighten as required, loosen, and
retighten.

Table 1-11. Screw Standard Torque

Table 1-11. Screw Standard Torque —

CONT
Thread size Torque Thread size Torque
NOTE 5/16-18 75 to 90

All torques are 5/16-24 95t0 110

inch-pqunds upless 3/8-16 135 to 165

otherwise specified. 3/8-24 170 to 210
6-32 8to 10 7/16-14 240 to 275
6-40 8to 10 7/16-20 290 to 335
8-32 12to 15 1/2-13 370 to 410
8-36 14 to 16 1/2-20 450 to 500
10-24 18 to 22 9/16-12 43 to 47 fi-1b
10-32 2210 26 9/16-18 46 to 50 ft-1b
1/4-20 35 to 40 5/8-11 56 to 60 fi-1b
1/4-28 5010 58 5/8-18 60 to 65 ft-Ib

3/4-10 77 to 82 ft-lb
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t.  Threaded parts with self-locking devices must (2) Full chamfer of bolt or stud exiends
be checked to make sure that inbuilt torque of beyond self-locking device.
self-locking device is adequate. Inbuilt torque
is the torque required to start nut or bolt (3) There is no axial load on self-locking
turning when: device.

(1) Nut or bolt is fully engaged with
self-locking device.

Table 1-12. Electrical Coupling Nuts Standard Torque

Thread size Wrench size (in.) Mating parts of steel One or both mating parts of
nonsteel
NOTE
All torques are inch-pounds unless otherwise
specified.

Torque Torque
1/2-28 5/8 Hex 50 to 70 20 to 40
5/8-24 3/4 Hex 70 to 90 30 to 50
3/4-20 7/8 Hex 100 to 120 50 to 70
7/8-20 1 Hex 120 to 140 70 to 90
1-20 i 1/8 Hex 140 to 160 100 to 125
1-20 Spanner 140 to 160 100 to 125
11/8-18 Spanner 195 to 220 100 to 125
11/4-18 Spanner 245 to 270 100 to 125
1 3/8-18 Spanner 285 to 310
11/2-18 Spanner 305 to 330
1 5/8-18 Spanner 305 to 330
1 3/4-18 Spanner 335 to 380
1/2-28 thru 1 1/2-18 Tighten beyond

knurled finger-tight (20° max)

until connecting parts
are in solid contact
without damage; then
lock-wire.
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The range of acceptable inbuilt torque loads is

: provided in table 1-13. Self-locking devices
having inbuilt torque loads outside this range
should be rejected.

v. Altering inbuilt torque of self-locking device
by crimping or by tapping is not permitted.
Table 1-13. Self-Locking Device Inbuilt

Torque Limits
Thread size Inbuilt torque
NOTE

All torques are

inch-pounds unless

otherwise specified.

Minimum Maximum
No. 4-40 0.5 5
- No. 4-48 0.5 5

No. 6-32 1.0 10
No. 6-40 1.0 10
No. 8-32 1.5 15
No. 8-36 1.5 15
No. 10-24 2.0 18
No. 10-32 2.0 18
1/4-20 4.5 30
1/4-28 3.5 30
5/16-18 7.5 60
5/16-24 6.5 60
3/8-16 12.0 80
3/8-24 9.5 80
7/16-14 16.5 100
7/16-20 14.0 100
1/2-13 24.0 150
1/2-20 18.0 150
9/16-12 30.0 200
9/16-18 24.0 200
5/8-11 40.0 300
5/8-18 32.0 300
3/4-10 60.0 400
3/4-16 50.0 400
7/8-9 82.0 50 ft-1b
7/8-14 70.0 50 ft-lb
1-8 110.0 67 ft-lb

Table 1-13. Self-locking Device Inbuilt
Torque Limits — CONT

Thread size Inbuilt torque

1-12 90.0 67 ft-1b
11/8-12 117.0 75 ft-1b
11/4-12 143.0 83 fi-lb

1-19. TF41-A-1 ENGINE BUILDUP WIRING
HARNESS REMOVAL AND

INSTALLATION.

1-.19.1. Removal. (Figure FO-1.)

a.  Open accesses 5222-1 and 5222-2.

b. Remove

engine removal door (T.O.
1A-7D-2-1).

c.  Remove clamps (1 through 19).

tesns

CAUTION

XYY

Electrical connectors P402, P501, P502,
P508, and P511 have push-pull type
coupling. To prevent damage, do not use
tools, such as pliers, or twist these

couplings.

d. Disconnect electrical connector P402 from J1
interface connector (20).

e. Remove

jamnut (21) and disconnect

connector J1.

f. Remove

jamnut (22) and disconnect

connector (23).

g.  Disconnect connectors (24 through 30).

h. Remove electrical harness (31).

1-19.2. Installation. (Figure FO-1.)

NOTE

See figure 1-18 for wiring diagram of
electrical harness.

a.  Make continuity check of electrical harness

31).



b. Repair damaged harness in accordance with
T.O. 1-1A-14.

c. Position electrical harness (31) on engine.

NOTE

Check that seal is installed in connector
P501 (33) before connecting to detector
unit.

d. Connect connectors (30 through 24).

e. Secure connector (23) with jamnut (22).

T.0. 1A-7D-2-5

Secure connector (21) with jamnut (20).

Secure harness to engine with clamps (19
through 1).

Start engine (T.O. 1A-7D-2-1) and check that
all engine instruments operate. Shut down
engine. ¢

Install engine removal door (T.O.
1A-7D-2-1).

Close accesses 5222-2 and 5222-1.
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SECTION i
AIRFLOW CONTROL SYSTEM

2-1. DESCRIPTION.

2-1.1. Purpose. The system (figure 2-1) prevents
compressor surges in engine low rpm ranges. The
stages of the high pressure compressor are matched
for stability at maximum compressor ratios. A set of
variable inlet guide vanes (IGV) and a seventh stage
bleed valve are used for stability at reduced
compression ratios. The IGV increase the angle of
attack of the airflow onto the front stage of the high
pressure compressor as the compression ratio
. decreases. This prevents blade stall and compressor
surge. The bleed valve opens at the lower
compression ratios to route air from the seventh stage
high pressure compressor to the bypass duct. These
actions will increase the airflow through the front
stages, preventing them from stalling. It also decreases
airflow through the rear stages, preventing them from
choking. The system includes an airflow control, surge
cylinder, bleed valve cylinder, bleed valve, and inlet
~ guide vanes.

2-1.2. Input Signals. Signals proportional to
engine air inlet temperature (T1) and high pressure
compressor rotor speed schedule the IGV and bleed
valve. Fuel pressure from the HP fuel pump is used as
a hydraulic force to operate the IGV and bleed valve.
T1 is sensed by a fluid filled temperature signal probe.
The rotor speed signal 1is supplied by a
hydromechanical governor within the HP fuel pump.

2-2. OPERATION. (Figure 2-2.)

2-2.1. Static Condition. With the engine static
(shutdown), the airflow control piston is held fully
extended by spring force. This will hold the inlet
guide vanes in the minimum airflow position (+35°)
and the bleed valve in the open position.

2-2.2. Engine Running. Signals proportional to
T1 and high pressure compressor rotor speed are
received by the airflow control. With T1 temperature
increased or decreased, the fluid within the
temperature signal probe will expand or contract.
This will change the pressure on the relief valve and
establish reference pressure. This reference pressure is

applied to one side of the airflow control diaphragm.
The hydromechanical govemnor (HMG) will produce
a fuel pressure signal that is proportional to high
pressure compressor rotor speed. A variable orifice is
provided to bleed high pressure fuel to low pressure
fuel. The greater the orifice opening, the lower the
signal pressure. This opening is controlled by the
position of the weighted valve. In the static condition,
the orifice is held closed by spring pressure. When the

‘engine is running, centrifugal and spring forces act

against fuel pressure in the diaphragm chamber.
Pressure in the chamber, acting on one side of the
hinge plate, holds the valve open at low speeds. When
engine speed increases, centrifugal force will
overcome the fuel pressure. This reduces the variable
orifice opening, increasing the signal pressure. The
pressure signal is proportional to centrifugal force on
the valve. It is not affected by fuel density or
viscosity. This speed signal is applied to the
diaphragm in opposition to the reference pressure.

2-2.3. Low_Engine Speed. With the engine
running in the low rpm range, the pressure signal from
the HMG is not enough to overcome reference
pressure. The combination of servo and spring
pressure will hold the piston extended. This, in turn,
will hold the inlet guide vanes in the minimum
airflow position (+35°) and the bleed valve in the
open position.

2-2.4. Engine Speed Increase. As high pressure
compressor rotor speed is increased, the pressure
signal from the HMG will increase until pressure is
enough to overcome reference pressure. At this point,
the diaphragm will shift, opening the servo metering
valve. This will reduce servo pressure by permitting a
flow through the opened restrictor. This permits high
pressure fuel acting on the small area of the piston to
overcome the reduced servo pressure and spring
force. This will move the piston in the retract
direction. It also will move the inlet guide vanes
toward the maximum airflow position (0°) and the
bleed valve toward the closed position. As the piston
retracts, it will compress the piston spring and
increase pressure on the diaphragm. This increased
spring pressure causes the servo metering valve to
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move toward the closed position until fuel pressure
and spring forces are in equilibrium. This will hold
the inlet guide vanes and bleed valve in an
intermediate position. If high pressure rotor speed is
above control system operating range, the piston will
continue to move until internal stops are contacted.

2.2.5. Mechanical Linkage. Piston movement is
transmitted by a mechanical linkage to the inlet guide
vanes and bleed valve. The bleed valve will close first
and the spring loaded bleed valve cylinder will absorb
the linkage overtravel as the vanes move to the
maximum airflow position (0°). The surge cylinder is
normally a fixed link in the linkage system. It is spring
loaded to absorb pressures exerted on the inlet guide
vanes during compressor stalls.

2-2.6. Engine Speed Decrease. As high pressure
compressor rotor speed is decreased, the pressure
signal from the HMG will decrease. If the decrease
continues, reference pressure will overcome HMG
pressure. At that point, the diaphragm will shift and
close the servo metering valve. Servo pressure acting
on the large area of the piston will increase. This
action, in combination with spring force, will
overcome high pressure fuel acting on the small area
of the piston. This extends the piston and causes the
IGV to move toward +35°. The bleed valve then
moves toward open.

2-3. COMPONENTS. For a list of system

components, locations (accesses), and functions, refer
to table 2-1.

Table 2-1. Airflow Control System Components

Component Access Function

Airflow control 6122-3 Controls inlet guide vane and bleed valve
movement

Cylinder, bleed valve 6222-2 Acts as fixed link in linkage system to operate
bleed valve and absorbs overtravel of inlet
guide vane linkage

Cylinder, IGV surge 6222-2 Acts as fixed link in linkage system to operate
variable inlet guide vanes

Hydromechanical governor Integral Provides engine rpm signal to airflow control

component of
HP fuel pump




2-4. OPERATIONAL CHECKOUT (USING
6872929 TEST SET).

Test Equipment Required

Figure [Name AN type Use 'and
& index designation application
Neo.
Equipment Operate engine
required for
engine operation
Equipment Connect external
required for electrical
connecting power to test
115-volt, set
400-hertz,

single-phase ac
electrical power

Engine limiter test }6872490 (Allison |Connect test set

set cable Division of to engine and
assembly General external power
Motors, source
Indianapolis,
Indiana)

Engine limiter test |6872929 (Allison |Measure engine

set Division of rpm,
General temperature,
Motors, and angle of
Indianapolis, inlet guide
Indiana) vanes in
degrees
Power cable 6872727 (Allison |Connect test set
adapter Division of power cable to
General airplane
Motors, ARW-77
Indianapolis, connector
Indiana)
Thermometer TIC-2-6354 Measure air
temperature
NOTE

A number enclosed in braces at the end of
a step in the following test corresponds to a
number in troubleshooting table 2-2.

2-4.1. Preparation. (Figure 2-3.)
a.  Open accesses 6122-3, 6221-1, and 6222-2.

NOTE

To get accurate temperature readings, keep
thermometer out of direct sunlight and

T.0. 1A-7D-2-5

high velocity air. Also, keep away from
engine or air-conditioning exhaust air.

b. Place thermometer in vicinity of fuselage
under left wing.

c. Determine part number of airflow control
installed on engine.

d. Secure angle test probe (1) to airflow control
(2) and aft mount (3) with captive hex head
bolt (4). Spring-loaded lever (5) must be
positioned aft of airflow control bellcrank (6).

e. Set switches and controls on test set as
follows:

Control Position

POWER SWLCh .......ceoeenrecrereccnnencnaecemmennenes OFF

TACH SIM sWitCh......ccooreerriernecsrcvnnvcinnes OFF

SIM SIGNAL control..........ccc....... Full decrease

T1 CONtrol... et Midrange

T3/T5.1 control....ccccoovvmviiomnninnnns Full decrease

T5.1 SWHLCH covoreeerececrccreiinireeneeane NORMAL

T3 SWILCH cuvieeerivee e ceeeceeeseeneeeeae NORMAL

LP SPEED $Witch .......cccovmiiennrcrcceceneannas OFF

SQUAT SWItCh....ceeeeiecrvreeerenreeeeecerrerenans OFF

METER SWitCh.....ccocmviiiiiincincceccneeeeacnae USE

T1 SIM SWitCh....coceeeimniiiciecrceecvnceenee OFF

TACHOMETER switch .....ccccccoecervcnncnnn. USE

READ/CAL sWitCh ....cccooiiiircieienceeeanns CAL

ZERO ADJ control..........coeeuneene. Full decrease

RPM SELECT SWitCh .....cccovoreeereemnereerennnenns NHP

PROBE TRIM control .............c.. Full decrease

TEMP SELECTOR switch.........cccooueernnnnnnn. CAL

T3/T5.1 SIM sWitCh.....ccvvenieeeearrerreeneeenea- OFF

MODE SWitCh......cccceeeeimineneienareaeseannnne RESET

ACCEL START PRESET control........ Centered

f.

Disconnect electrical connector from high
pressure compressor tachometer generator.

2-5
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Figure 2-3. Test Probe Installation (Using 6872929 Test Set); IGV Angle



seeren

CAUTION

ardesw

To prevent damage to engine components
and test set, make sure that test set is
connected to 115-volt, 400-hertz,
single-phase ac power source. Make a
pin-to-pin voltage check of the power
source before connecting the test set.

T.0. 1A-7D-2-5

Slowly accelerate and decelerate engine
through first 10° to 15° of inlet guide vane
angle range (as shown on IGV ANGLE meter)
to make sure guide vane operates. Retard
throttle to IDLE. {1}

2-4.2. Operational Checkout (Airflow Control
Part No. 6878166 or 6878284).

NOTE

Connect engine limiter test set to airplane and
external power source as shown in figure 2-4.

Place test set POWER switch in ON. Warm
up for 10 minutes.

Check engine limiter test set as follows:

(1) Place METER switch in CHECK. Check
milliammeter for 210 (£20)
milliamperes. Place METER switch in
USE.

(2) Check TEMP meter for 575° (+1°)C
(1067° (£2°)F).

(3) Place TACHOMETER switch in
CHECK and RPM SELECT switch in
NLP. Check % RPM meter for 16.7%
(£0.3%).

(4) Place RPM SELECT switch in NHP.
Check % RPM meter for 100.0%
(20.3%). Place TACHOMETER switch
in USE.

Place TEMP SELECTOR switch in T1.
Make sure READ/CAL switch is in CAL.

Adjust PROBE TRIM control until +30° is
indicated on IGV angle meter.

Place READ/CAL switch in READ.

Start engine (T.O. 1A-7D-2-1) and stabilize at
IDLE.

Adjust ZERO ADJ control until +35° is
indicated on IGV angle meter.

Repeat steps k through o until IGV ANGLE
meter indicates +35° with READ/CAL

switch in READ, and +30° with READ/CAL .

switch in CAL. Leave READ/CAL switch in
READ after adjustments.

If an angle checkpoint is exceeded, retard
throttle; then approach the checking angle
again from a lower speed.

Slowly advance throttle until +7° is shown
on IGV ANGLE meter. Record high pressure
compressor rotor speed shown on test set. {2}

Record T1 temperature from thermometer
under left wing.

Retard throttle to IDLE.

See figure 2-5 and record minimum and
maximum % RPM for -+7° inlet guide vane
angle.

Check that high pressure compressor rotor
speed is between minimum and maximum %
rpm value.

If rotor speed is not within limits, proceed as
follows:

st
EX YT XY

CAUTION

To prevent damage to airflow control, do
not attempt to set speed by adjusting rod
end of airflow control.

NOTE

During T1 bias adjustment, the total
adjustment must not exceed =7 marks
from the yellow calibration line. Record
amount and direction of adjustment in
engine log.

Turn Tl bias adjustment clockwise to
increase rpm. One mark equals
approximately 0.5% rpm.

(1) Adjust T1 bias adjustment (7, figure 2-3)

as required.

2-7
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TEST SET J1 ENGINE LIMITER TEST SET
206 CONN (ORANGE) 1
’ ®
TO 1156 VAC 8872490208
400 HERTZ TEST SET J2
{RED) CONN (YELLOW)
(SEE
NOTE 1)
AMP NO. 3 o )
CONN (BROWN) T
{NOT USED) -,
A TEST SET J4 ) @.
CONN (WHITE) ®
J
1. 6872727 power cable adapter may be used to
AMP NO. 3 connect power cable to ARW—77 connector in

P—P-CABLE (BLACK access 1232-1.

(NOT USED) 2. Do not disconnect T/C leads and engine harness
from amplifier.

HP TACH
A HP TACH GEN
LP TACH TEST < (LIGHT GREEN)
{VIOLET)
{NOT USED) —

HP TACH GEN CABLE

(MEDIUM BLUE)
ANGLE PROBE

{LIGHT BLUE)}

%HP TACH CABLE

IGV TEST CABLE
(ANGLE PROBE)
(LIGHT BLUE)

THERMOCOUPLE TEST
RECEPTACLE
(DARK BLUE)

ANGLE PROBE

. @OQOR

TEMPERATURE LIMITER AMPLIFIER
(SEE NOTE 2)

0501061183

Figure 2-4. System Test (Using 6872929 Test Set); Airflow Control
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INLET GUIDE VANE ANGLE INLET GUIDE VANE ANGLE
T1 T
+7° +7°
Minimum Maximum Minimum Maximum
{°c) (°F) % RPM % RPM °C) (°F) % RPM % RPM
-41 -41.8 80.9 83.9 10 50.0 89.5 925
—40 —-40.0 81.0 84.0 1 51.8 89.7 92.7
-39 -38.2 81.2 84.2 12 53.6 89.8 9238
-38 -36.4 81.4 84.4 13 55.4 90.0 93.0
—37 —346 81.6 84.6 14 57.2 90.2 93.2
-36 -32.8 81.8 84.8 15 59.0 90.3 933
-35 -31.0 81.9 84.9 16 60.8 90.5 935
-34 —-29.2 82.1 85.1 17 62.6 90.6 936
-33 ~27.4 82.3 85.3 18 64.4 90.8 9338
-32 -25.6 82.5 85.5 19 66.2 91.0 94.0
-31 -238 82.6 85.6
20 68.0 91,1 94.1
-30 -22.0 82.8 85.8 21 69.8 91.3 943
-29 -20.2 83.0 86.0 22 716 91.4 94.4
-28 -18.4 83.2 86.2 23 73.4 91.6 946
—27 -16.6 83.3 86.3 24 75.2 91.8 94.8
—-26 -148 83.5 86.5 25 77.0 91.9 949
—-25 -13.0 83.7 86.7 26 78.8 92.1 95.1
—24 -11.2 83.9 86.9 27 80.6 92.2 95.2
-23 - 94 84.0- 87.0 28 82.4 92.4 95.4
-22 - 76 84.2 87.2 29 84.2 92.5 955
-21 - 58 84.4 87.4
- 30 86.0 92.7 95.7
-20 - 40 84.5 875 31 87.8 92.9 95.9
-19 - 22 84.7 87.7 32 89.6 93.0 96.0
-18 - 04 84.9 87.9 33 91.4 93.2 96.2
-17 14 85.1 88.1 34 93.2 93.3 96.3
-16 32 85.2 88.2 35 95.0 93.5 96.6
-15 5.0 85.4 88.4 36 96.8 93.6 96.7
-14 6.8 85.6 88.6 37 98.6 93.8 96.8
-13 8.6 85.7 88.7 38 100.4 93.9 96.9
-12 10.4 85.9 88.9 39 102.2 94.1 971
-1 12.2 86.1 89.1
40 104.0 94.2 97.2
-10 14.0 86.2 89.2 41 105.8 94.4 974
-9 15.8 86.4 89.4 42 107.6 94.6 976
-8 17.6 86.6 89.6 43 109.4 94.7 977
-7 19.4 86.7 89.7 a4 11.2 94.9 97.9
-6 21.2 86.9 89.9 45 113.0 95.0 98.0
-5 230 87.1 90.1 46 114.8 95.2 98.2
-4 24.8 87.2 90.2 a7 116.6 95.3 98.3
-3 26.6 87.4 90.4 48 118.4 95.5 985
-2 28.4 87.6 90.6 49 120.2 95.6 98.6
-1 30.2 87.7 90.7
50 122.0 95.8 98.8
0 320 87.9 90.9 51 123.8 95.9 98.9
1 338 88.1 91.1 52 125.6 96.1 99.1
2 35.6 88.2 91.2 53 127.4 96.2 99.2
3 37.4 88.4 91.4 54 129.2 96.4 99.4
4 39.2 88.5 915 55 131.0 96.5 99.5
5 41.0 88.7 91.7 56 132.8 96.7 99.7
6 42.8 88.9 91.9 57 134.6 96.8 99.8
7 446 89.0 92.0 58 136.4 97.0 100.0
8 46.4 89.2 92.2 59 138.2 97.1 100.1
9 48.2 89.4 92.4 60 140.0 97.3 100.3

% Speed is based on 12,915 Ny rpm = 100% as indicated on engine limiter test set.

050223-11-83

Figure 2-5. Limits for Checking; Airflow Control Part No. 6878166 or 6878284
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2-4.3.

2-10

(2) Slowly advance throttle until +33°is on
IGV ANGLE meter. Record high
pressure compressor rotor speed
indicated on test set. (2}

(3) Slowly advance throttle for +7° on IGV
ANGLE meter. Record high pressure
compressor rotor speed indicated on test
set. {2}

(4) Record T1 temperature from
thermometer under left wing.

(5) Retard throttle to IDLE.

(6) See figure 2-6 and record minimum and
maximum % RPM for +33° and +7°
inlet guide vane angles.

(7) Check that high pressure compressor
rotor speed is within limits.

(8) Ifrotor speed is not within limits, adjust

T1 bias adjustment (7) as required and
repeat substeps (2) through (7).

Perform postcheck (subparagraph 2-4.3).
Postcheck.

Shut down engine (T.O. 1A-7D-2-1).
Place test set POWER switch in OFF.

Disconnect test set from airplane and external
power source.

Connect electrical connector to high pressure
compressor tachometer generator.

Close accesses 6122-3, 6221-1, and 6222-2.

Remove thermometer from left wing.

2-5. OPERATIONAL CHECKOUT (USING

6893706 TEST SET).
Test Equipment Required
Figure |Name AN type Use and
& index designation application
No.
Equipment Operate engine

required for
engine operation

2-8 Engine limiter test 6893706 (Allison [Measure engine
set Division of rpm,

General temperature,

Motors, and angle of

Indianapolis, inlet guide

Indiana) vanes in
degrees

Thermometer T1C-2-6354 Measure air
temperature
NOTE

A number enclosed in braces at the end of
a step in the following test corresponds to a
number in troubleshooting table 2-2.

2-5.1. Preparation. (Figure 2-7.)

a.

Open accesses 5222-1 and 6122-3.

NOTE

To get accurate temperature readings, keep
thermometer out of direct sunlight and
high velocity air. Also, keep away from
engine or air-conditioning exhaust air.

b.

C.

Place thermometer in vicinity of fuselage

under left wing.

Determine part number of airflow control
installed on engine.
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- INLET GUIDE VANE ANGLE INLET GUIDE VANE ANGLE
T
+33° +7° +33° +7c
. ... [Minimum jMaximum [Minimum JMaximum Minimum [Maximum |Minimum |Maximum
o | CA] %RPM| %RPM| %RPM| %RPM| {(°C) | (°F) | %RPM | % RPM | %RPM | % RPM
—41 |-418| 575 615| 819| s29|| 10|s00] 689 7291 905 915
-40 |-400| 5738 61.8| 820| 830} ]| 11|s18| 681 731|907 917
-39 |-382] 580 620 | 822| 832| | 12|s536| 683 733| 908 918
-38 |-36.4 58.2 62.2 824 83.4 13 | 65.4 69.5 73.5 91.0 92.0
-37 |—346 58.5 62.5 82.6 83.6 141 57.2 69.7 73.7 91.2 92.2
-36 1-32.8 58.7 62.8 82.8 83.8 151 59.0 69.9 73.9 91.3 92.3
-35 1-31.0 59.0 63.0 829 83.9 16 | 60.8 70.1 741 915 925
-34 1-29.2 59.2 63.2 83.1 84.1 17 | 626 70.3 743 91.6 926
-33 |—-27.4 59.4 63.4 833 84.3 18 | 64.4 70.5 745 91.8 92.8
-32 |-25.6 59.7 63.7 83.6 845 19 | 66.2 70.7 74.7 92.0 93.0
-31 |-238 59.9 63.9 83.6 84.6
20 | 68.0 709 749 92.1 93.1
-30 {220 60.1 64.1 83.8 gag| | 21] 698 711 75.1 923 933
-29 |-20.2 60.4 64.4 84.0 gso| | 22| 716 713 753 | 924 934
—28 |-18.4 60.6 64.6 84.2 gs2| | 23| 734 715 75.5 92.6 936
-27 {166 60.8 64.8 84.3 85.3 24 1 75.2 71.7 75.7 92.8 938
—-26 1—14.8 61.1 65.1 845 85.5 25177.0 71.9 759 92.9 93.9
-25 |-13.0 61.3 65.3 84.7 85.7 26 | 78.8 721 76.1 93.1 941
—24 |-11.2 615 65.5 84.9 gs9| | 27| 80.6 723 76.3 93.2 94.2
23 |- 94 618 65.8 85.0 86.0| | 28| 824 725 765 | 934 94.4
-22 |- 76 62.0 66.0 85.2 86.2 29 | 84.2 727 76.7 93.5 945
-21 }— 58 62.2 66.2 854 86.4
- 30 { 86.0 72.9 76.9 93.7 94.7
-20 |- 4.0 62.4 66.4 85.5 86.5 311 878 731 77.1 93.9 949
-19 |— 2.2 62.7 66.6 85.7 86.7 32| 896 73.3 77.3 94.0 95.0
-18 }— 04 629 66.9 85.9 86.9 331 91.4 73.5 77.5 94.2 95.2
-17 1.4 63.1 67.1 86.1 87.1 34 | 93.2 73.6 77.6 94.3 95.3
—16 3.2 63.3 67.3 86.2 87.2 351 95.0 73.8 77.8 94.5 95.5
-15 5.0 63.6 67.6 86.4 87.4 36 | 96.8 74.0 78.0 94.6 95.6
-14 6.8 63.8 67.8 86.6 87.6 37 | 98.6 74.2 78.2 94.8 958
-13 8.6 64.0 68.0 86.7 87.7 38 {100.4 74.4 78.4 94.9 95.9
-12| 104 64.2 68.2 86.9 87.9 39 }102.2 74.6 78.6 951 96.1
-1 12.2 64.4 68.4 871 88.1
40 {104.0 74.8 78.8 95.1 96.2
-10] 140 64.7 68.6 87.2 88.2 41 {105.8 75.0 79.0 95.4 96.4
-9 15.8 64.9 68.9 87.4 88.4 42 |107.6 75.2 79.2 95.6 96.6
- 8| 176 65.1 69.1 87.6 88.6 43 [109.4 75.4 79.4 95.7 96.7
-7 194 65.3 69.3 87.7 88.7 44 1111.2 75.5 79.5 95.9 96.9
-61 212 65.5 69.5 87.9 88.9 45 1113.0 75.7 79.7 96.0 97.0
- 51 230 65.7 69.7 88.1 89.1 46 1148 75.9 79.9 96.2 97.2
- 4] 248 65.9 69.9 88.2 89.2 47 1116.6 76.1 80.1 96.3 97.3
- 3| 266 66.2 70.2 88.4 89.4 48 1118.4 76.3 80.3 96.5 975
- 2| 284 66.4 70.4 88.6 89.6 49 1120.2 76.5 80.5 96.6 976
- 1] 302 66.6 70.6 88.7 89.7
50 |122.0 76.7 80.7 96.8 97.8
0] 320 66.8 708 88.9 89.9 51 {123.8 76.8 80.8 96.9 97.9
11 338 67.0 710 89.1 90.1 52 |125.6 77.0 81.0 97.1 98.1
2| 356 67.2 71.2 89.2 90.2 53 [127.4 77.2 81.2 97.2 98.2
3] 374 67.4 714 89.4 90.4 54 1129.2 77.4 81.4 97.4 98.4
4| 39.2 67.6 716 89.5 90.5 55 {131.0 77.6 81.6 97.5 98.5
51 410 67.8 71.8 89.7 90.7 56 [132.8 77.8 81.8 97.7 98.7
6| 428 68.1 72.1 89.9 90.9 57 1134.6 77.9 81.9 97.8 98.8
7] 446 68.3 723 a0.0 91.0 58 1136.4 78.1 82.1 98.0 99.0
8] 464 68.5 725 90.2 91.2 59 [138.2 78.3 82.3 98.1 99.1
91 48.2 68.7 72.7 90.4 91.4 60 |140.0 785 825 98.3 99.3
9% Speed is based on 12,915 Nyy rpm = 100% as indicated on engine limiter test set. 05C183-11-83

Figure 2-6. Limits for Setting; Airflow Control Part No. 6878166 or 6878284
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Figure 2-7. Test Probe Installation (Using 6893706 Test Set); IGV Angle
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d. Secure angle test probe (1) to airflow control
(2) and aft mount (3) with captive hex head
bolt (4). Spring-loaded lever (5) must be
positioned aft of airflow control bellcrank (6).

e. Set switches and controls on test set as
follows:

Control Position

POWER SWILCH ...coeeeeeicenieeecereeeeectnessaaneaneees OFF

SQUAT SWItCh ..cooiiieiereceicirinennrcenaes OFF

IGV/CAL sSWitch.....ocovveevrveeeeeccrecceenreaen ...IGV

TACH SIMULATED.................. Fully counter-

INPUTS control clockwise
T1 SIMULATED.......ccccveriaeaane Fully counter-
_INPUTS control clockwise
T5 SIMULATED.......ccccoeveruenne Fully counter-
INPUTS control clockwise

TS5 SWILCR ceeeeiiieeeeeeeeeereeeeeee e eerenees NORMAL

LP SP switCh.......covevereriecenninnee Center position

f.  Disconnect electrical connector from high
pressure compressor tachometer generator.

g. Connect engine limiter test set to airplane as

shown in figure 2-8.

NOTE

When the test set POWER switch is placed
in ON, the numerals 00 will appear in the
lower portion of the test set display
window. This 00 display indicates that
SELF TEST has been selected.

When the test set has warmed up
(maximum time of 20 minutes), it will
begin the self-test function automatically.

After completion of self-test, the numbers
88.88 will be sequenced through the three
rows in the display window. This
sequencing will continue until a specific
test is selected or test set POWER switch is
placed in OFF.

Place POWER switch in ON. Warm up test
set.

Start engine (T.O. 1A-7D-2-1) and stabilize at
IDLE.

T.0. 1A-7D-2-5

2-5.2. Operational Checkout (Airflow Control
Part No. 6878166 or 6878284).

NOTE

If an angle checkpoint is exceeded, retard
throttle; then approach the checking angle
again from a lower speed.

Slowly advance throttle until +7° is shown in
RP display window. Record high pressure
compressor rotor speed shown in NH display
window. {2}

Record T1 temperature from thermometer
under left wing,

Retard throttle to IDLE.

See figure 2-5 and record minimum and
maximum % RPM for +7° inlet guide vane
angle.

Check that high pressure compressor rotor
speed is between minimum and maximum %
rpm value.

If rotor speed is not within limits, proceed as
follows:

[T XY

CAUTION

To prevent damage to airflow control, do
not attempt to set speed by adjusting rod
end of airflow control.

NOTE

During T1 bias adjustment, the total
adjustment must not exceed +7 marks
from the yellow calibration line. Record
amount and direction of adjustment in
engine log.

Turn T! bias adjustment clockwise to
increase rpm. One mark equals
approximately 0.5% rpm.

(1) Adjust T1 bias adjustment (7, figure 2-7)
as required. .

(2) Slowly advance throttle until +33° is
shown in RP display widow. Record
high pressure compressor rotor speed
shown in NH display window. {2}

2-13
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3

Slowly advance throttle until +7° is
shown in RP display window. Record
high pressure compressor rotor speed
shown in NH display window. {2}

Record Tl temperature  from
thermometer under left wing.

Retard throttle to IDLE.

See figure 2-6 and record minimum and
maximum % RPM for +33° and +7°
inlet guide vane angles.

Check that high pressure compressor
rotor speed is within limits.

If rotor speed is not within limits, adjust
T1 bias adjustment (7, figure 2-7) as
required and repeat substeps (2) through

(.

2-5.3.

€.

f.

T.0. 1A-7D-2-5

Perform postcheck (subparagraph 2-5.3).

Postcheck.

Shut down engine (T.O. 1A-7D-2-1).
Place test set POWER switch in OFF.
Disconnect test set from airplane.

Connect electrical connector to high pressure
compressor tachometer generator.

Close accesses 6122-3 and 5222-1.

Remove thermometer from left wing.

2.6. TROUBLESHOOTING. Refer to table 2-2
for troubleshooting data. Malfunctions are numbered
corresponding to numbers following steps in the
operational checkout.

Table 2-2. Airflow Control System Troubleshooting

Probable cause Isolation procedure Remedy
1. No operation of inlet guide vanes during acceleration or deceleration.
Leaking fuel tubes Check fuel tubes to airflow control for Replace leaking fuel tubes.
leakage.
Sticking linkage Perform IGV and bleed valve linkage If force required exceeds 40 pounds,

Defective airflow control

force check (paragraph 2-8).

Defective HP fuel pump None

clean linkage.

Perform hydromechanical goveinor Replace airflow control (paragraph
pressure test (paragraph 2-17).

2-9).

Replace HP fuel pump (paragraph
5-27).

2. RPM, fuel flow, and TOT fluctuate during acceleration. (Refer to table 4-9, probable causes 4 and 5.)

3. T1 bias screw adjustment will not bring rpm within limits.

Air in fuel system None

Defective airflow control None

Bleed engine fuel system (paragraph
5-19).

Replace airflow control (paragraph
2-9).

2-15
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2.7. IGV CONTROL ARM CLEARANCE
MEASUREMENT.

Tools Required

Figure |Part number Nomenclature Use and
& index application
No.
GGG-W-686 Torque wrench, |Measure torque
10 to 150
inch-pounds
2-5(6) 6872934 (Allison |Airflow control }{Hold airflow
Division of piston retainer control piston
General Motors, in extended
Indianapolis, position
Indiana)
a.  Open access 6122-3.
b. Remove two bolts and lockwashers securing
inlet guide vane reference button (1, figure
2-9) in stowed position. Remove reference
button.
c.  Place reference button (1) in rigging position

and install bolts and lockwashers.

NOTE

Reference button must be installed in a
free state position. Do not apply pressure
to reference button while tightening bolts
as this will preload button against locating
dowels. This will result in temporary
distortion of the dowels.

2-16

Tighten bolts with reference button in free
state position.

Remove cotter pin (2), nut (3), spacer (4), and
bolt (5). Disconnect bleed valve cylinder
from bleed valve arm. This is necessary to
remove cylinder spring preload on IGV
linkage.

Push bleed valve cylinder toward airflow
control until at least 1/2-inch movement is
noted; then pull back until piston bottoms
against internal stop of airflow control.

0.

Install airflow control piston retainer (6) as
follows:

(1) Place retainer on airflow control rear
mount and install bolt (7). Do not
tighten bolt.

(2) Adjust screw (8) until end firmly
contacts control rear mount and tighten
nut (9).

(3) Tighten bolt (7).

Measure clearance between IGV control arm
10 and reference button (1). Record clearance.

Perform maintenance tasks as required.

Loosen nut (9) and backoff screw (8). Remove
bolt (7) and airflow control piston retainer (6).

Connect bleed valve cylinder to bleed valve
arm with bolt (5), spacer (4), and nut (3).

Tighten nut (3) to 75 (425, —50)
inch-pounds torque. Secure nut with new
cotter pin (2).

Remove bolts and lockwashers and remove
reference button (1).

Place reference button in stowed position and
secure with lockwashers and bolts.

Close access 6122-3.

2-8. IGV AND BLEED VALVE LINKAGE
FORCE CHECK.

Tools Required

Figure
& index
No.

Use and
application

Part number Nomenclature

GGG-W-686 Torque wrench, |Measure torque
10 to 150
inch-pounds
0013 (John Spring scale, 0 to {Check IGV and
Chatillon and 50 pounds bleed valve
Sons, Kew linkage
Garden, New
York)
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. Reference button

. Cotter pin

Nut

Spacer

Bolt

Airflow control piston retainer
Bolt

Screw

Nut

. Inlet guide vane control arm

PomNomALN-

—_

TIGHTEN BOLTS WITH
STOP IN FREE STATE

POSITION
ENSURE AIRFLOW
CONTROL PUSHROD
1 IS FULLY EXTENDED
10\ SEE ALTERNATE VIEW A g 8

AND DETAIL A

/

SEE DETAIL B BLEED VALVE ]
. CYLINDER

6
ACCESS 6122-3
(STOP IN RIGGING POSITION)
SLEED
VALVE
CYLINDER
L
S 8 32
/\/
MEASURE
AND
RECORD 4 3

| ALTERNATE VIEW | DETAIL A DETAIL B

(STOP IN STOWED POSITION)

050127—-11-83

Figure 2-9. Clearance Measurement; IGV Control Arm
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, NOTE 2.9. AIRFLOW CONTROL REMOVAL AND
This check shall be made within 2 hours INSTALLATION.
after engine shutdown.

a. Open access 6122-3. Tools Required

. Fi Part be N latur U d
b. Remove cotter pins (1, figure 2-10), nuts (2), &'ﬁﬁx art mumber omenciature a::.;naﬁon
spacers (3), and bolts (4). Disconnect inlet No.
guide vane surge cylinder and bleed valve
cylmder from control arms. GGG-W-686 Torque wrench, O | Measure torque
to S0
NOTE inch-pounds
If force required to move inlet guide vane GGG-W-686 Torque wrench, |Measure torque
control arm exceeds 40 pounds, clean IGV 10 to 150
linkage (paragraph 2-16). If force exceeds inch-pounds
40 pounds after cleaning, replace engine 6798622 (Allison |Engine Provide
(paragraph 1-4). Division of instrument protection
Get}eral Motors, | protector against
c.  Attach spring scale at inlet guide vane control | Indianapolis, damage to
. Indiana) temperature
arm. Check that force required to move signal probe
control arm from stop to stop does not exceed
40 pounds.
NOTE
If force required to move bleed valve : :
control arm exceeds 40 pounds, perform : CAUTION :
bleed valve linkage cleaning (paragraph
2-14). If force exceeds 40 pounds after To prevent damage to tubes and decrease
cleaning, replace engine (paragraph 1-4). the possibility of leakage, take precautions
) (paragraph 1-18) when removing or
d. Attach spring scale at bleed valve control installing fuel, oil, or air tubing.

arm. Check that force required to move
control arm from stop to stop does not exceed 2-9.1. Removal. (Figure FO-2.)
40 pounds.
. ] . a.  Open accesses 6122-3, 6222-2, and 6222-1.
e.  Connect bleed valve cylinder and inlet guide
vane surge cylinder to control arms with bolts NOTE

(4), spacers (3), and nuts (2) Clearance. between IGV control arm and

—50) reference button will differ between

f. Tighten nuts (2) to 75 (+25 o
ergines.

inch-pounds torque. Secure nuts with new

cotter pins (1).
p M b. Measure clearance between IGV control arm

g.  Close access 6122-3. linkage and stop (paragraph 2-7).
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7
ATTACH
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SEE SCALE
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g

-

SEE
VIEW
A

ARM

T.0. 1A-7D-2-5

CYLINDER
ROD END

0
3—/'@@1———2

BLEED VALVE
CYLINDER

ATTACH
SPRING
SCALE
——
PULL
AFT

ACCESS 6122-3

™~

1. Cotter pin
2. Nut

3. Spacer

4. Boit

0

INLET GUIDE VANE
SURGE CYLINDER

Figure 2-10. Force Check; IGV and Bleed Valve Linkage

050128-11-83
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Remove three bolts (1) and three lockwashers

@.

Cut lockwire and disconnect fuel tubes (3 and
4).

NOTE

Bracket must be retained with airflow
regulator.

Remove bolt securing electrical harness and
tube clamps to bracket at bottom of regulator.

Remove two bolts (5) and lockwashers (6).
Disconnect bonding wire (7), disengage fuel
tube (8), and remove housing (9). Remove
packings (10 and 11) and packing retainer
(12).

Remove two bolts (13), two lockwashers (14),
two flat washers (15), and spacer (16) securing
temperature signal probe capillary tube to
support brackets.

- *

CAUTION :

-

To prevent damage to temperature signal
probe capillary tube, use extreme care to
prevent sharp bends or kinking. Damage to
tube will cause failure of airflow control
system.

Temperature signal probe is a part of the
airflow control. No attempt shall be made
to disconnect it from airflow control. If
probe is disturbed, control will be damaged
and must be returned to depot for
overhaul.

h. Remove two bolts (17), lockwashers (18), and

keeper plate (20).

2-20

Remove temperature signal probe (21) and
joint washer (22). Install signal probe in
engine instrument protector.

Remove cotter pin (23), nut (24), spacer (25),
and bolt (26) securing rod end to bellcrank.

Remove two bolts (27) and two pins (28)
securing airflow control to rear mount.

Remove three bolts (29) and three
lockwashers (30), and remove airflow control
(31). Remove packing (32) from fuel tube
(33).

If airflow control is to be replaced with a new
unit, proceed as follows:

(1) Remove three bolts (34), three
lockwashers (35), and three flat washers
(36).

(2) Remove housing (37), packing (38), and
seal retaining ring (39).

(3) Remove nut (40) and bolt (41). Slide
bushing (42) aft until it disengages front
bracket (43) and ball assembly (44).

(4 Remove union (45) and seal washer
(46).

(5) Drain fuel and gravity fill all accessible

fuel cavities with clean filtered
MIL-L-6081, Grade 1010, oil. Plug
openings.

2-9.2. Installation. (Figure FO-2.)

a.

CAUTION

seanes

.

Temperature signal probe is a part of the
airflow control. No attempt shall be made
to disconnect it from airflow control. If
probe is disturbed, control will be damaged
and must be returned to depot for
overhaul.

If airflow control is not to be replaced with
a new unit, proceed to step h.

Install union (45) on airflow control (31) using
new seal washer (46).



NOTE

The two halves of ball assembly are a
matched set and shall not be interchanged
with other ball assembly halves.
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Secure rod ends to bellcrank using bolt (26),
spacer (25), and nut (24). Tighten nut to 75
(+25, —50) inch-pounds torque. Secure with
new cotter pin (23).

Assemble ball assembly (44) in front bracket
(43). Match marks on ball asssembly halves
shall be aligned.

Assemble front bracket and ball assembly on
airflow control and engage bushing (42).

Secure front bracket to airflow control with
bolt (41) and nut (40).

Install seal retaining ring (39) and new
packing (38) in housing (37).

Secure housing to airflow control using three
flat washers (36), three lockwashers (35), and

Using new joint washer (22), install
temperature signal probe (21) with keeper
plate (20), two lockwashers (18), and two
bolts (17).

Secure temperature signal probe capillary
tube to support brackets using spacer (16),
two washers (15), two lockwashers (14), and
two bolts (13).

NOTE

If a worn spot is found on 6861520 fuel
tube (8), measure outside diameter of tube
at worn spot. If tube measures less than
0.239 inch, replace tube.

three bolts (34).

Place new packing (32) on fuel tube (33).

CAUTION :

-

To prevent damage to temperature signal
probe capillary tube, use extreme care to
prevent sharp bends or kinking. Damage to
tube will cause failure of airflow control
system.

Align airflow control on engine.

Secure front bracket to engine using three
lockwashers (30) and three bolts (29).

Secure airflow control to rear mount using
two pins (28) and two bolts (27).

Perform IGV external linkage adjustment
{paragraph 2-11).

Perform bleed valve cylinder adjustment
(paragraph 2-13).

Install two new packings (10) on fuel tube (8).

Install seal retaining ring (12) and new
packing (11) in housing (9).

Secure housing, fuel tube, and bonding lead
(7) to airflow control using two lockwashers
(6) and two bolts (5).

Secure fuel tubes (3 and 4) to unions. Secure
with MS20995C32 lockwire.

Secure electrical harness and tube clamps to
bracket at bottom of regulator with bolt.

Secure fuel tube (33) to airflow control with
three lockwashers (2) and three bolts (1).

Place IGV reference button on stowed
position (paragraph 2-7).

Bleed engine fuel system (paragraph 5-19).
Check installation for leaks.

Perform airflow control system operational
checkout (paragraph 2-4).

Close accesses 6122-3, 6222-2, and 6222-1.
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2-10. IGV SURGE CYLINDER REMOVAL
AND INSTALLATION.

Tools Required

Figure |Part number Nomenclature Use and
& index application
Ne.
GGG-W-686 Torque wrench, |Measure torque
10 to 150
inch-pounds

2-10.1 Removal. (Figure 2-11.)

a. Open access 6122-3.
NOTE
Clearance between IGV control arm and
reference button will differ between
engines.

b. Perform IGV control arm clearance
measurement (paragraph 2-7).

c. Remove airflow control (paragraph 2-9).

d. Remove cotter pin (1), nut (2), spacer (3), and
boit (4).

e. Remove nut (5), bolts (6), and lockwashers (7)
securing upper and lower brackets to
compressor case flange. Remove IGV surge
cylinder (8) and rear airflow control mount )
as a unit.

f. Remove cotter pin (10), nut (11), spacer (12),

and bolt (13), and separate surge cylinder
from mount. :

2-10.2. Installation. (Figure 2-11.)

a.

n Ny

Connect IGV surge cylinder (8) to rear airflow
control mount (9) with bolt (13), spacer (12),
and nut (11). Tighten nut to 75 (+25, —50)
inch-pounds torque. Secure with new cotter
pin (10).

Secure lower and upper brackets to
compressor case flange with lockwashers (7),
bolts (6), and nut (5).

Temporarily secure IGV surge cylinder to
arm with bolt (4), spacer (3), and nut (2).

Install airflow control (paragraph 2-9).

Perform IGV external linkage adjustment
(paragraph 2-11).

Tighten nut to 75 (+25, —50) inch-pounds
torque. Secure with new cotter pin (1).

Place inlet guide vane reference button in
stowed position (paragraph 2-7).

Perform airflow control system operational
checkout (paragraph 2-4).

Close access 6122-3.

2-11. IGV EXTERNAL LINKAGE
ADJUSTMENT. (Figure 2-12.)

Tools Required

Figure |Part number Nomenclature Use and
& index application
No.
GGG-W-686 Torque wrench, |Measure torque
10 to 150
inch-pounds
413-900-020 Torque wrench, [Measure torque
(American Tool 100 to 750
and Engineering | inch-pounds
Co, Kalamazoo,
Michigan)
a.  Open access 6122-3.

NOTE

Clearance between IGV control arm and

reference button will

differ between

engines.

b.

Perform inlet guide vane control arm
clearance measurement (paragraph 2-7).
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Cotter pin

Nut

Spacer

Bolt

Nut

Bolt

t.ockwasher

GV surge cylinder

Air flow control mount
10. Cotter pin

3 \ TIGHTEN
2 - 75 (+25, —50)
/ \ 8 POUND-INCHES
TIGHTEN 75 1

(+25, —50) ACCESS 6122-3
POUND-INCHES

PO NDONHWN

11.  Nut
12. Spacer
13. Bolt

06D099—11—-83

Figure 2-11. Removal and Installation; IGV Surge Cylinder
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ACCESS
61223

DETAIL A |

ENSURE AIRFLOW
CONTROL FULLY
EXTENDED AFT

SEE DETAIL A O

/

5 (SEE DETAIL B)

ACCESS 6122-3

. Cotter pin

Nut

Spacer

Bolt

{GV surge cylinder
. Housing

Nut

. Adjusting shim

PNOOBWN S

DETAIL B

05D028—11-83

Figure 2-12. Adjustment; IGV External Linkage
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NOTE

If an adjusting shim is not installed on IGV
surge cylinder, proceed to step d.

Remove adjusting shim from IGV surge
cylinder as follows:

(1) Remove cotter pin (1), nut (2), spacer
(3), and bolt (4) securing IGV surge
cylinder (5) to arm.

(2) While holding housing (6), unscrew nut
(7) until it is free of housing. Remove
housing and adjusting shim (8).

(3) Apply MIL-L-25681 lubricating oil to
nut threads.

(4) Install nut on housing until gap is
approximately 0.25 inch between nut
and housing flange.

(5) Temporarily secure IGV surge cylinder
(5) to arm using bolt (4), spacer (3), and
nut (2). Do not tighten nut.

With airflow control fully extended aft, hold
housing (6) and adjust nut (7) until clearance
recorded in step b is obtained between IGV
control arm and reference button.

NOTE

Shims are available in 0.010-inch
increments from 0.050- to 0.250-inch
thick. A 0.010 shim wiil change gap
approximately 0.002 inch.

Select an adjusting shim (8) by inserting
different thickness shims between nut and
housing flange that will provide the clearance
in step d.

If step ¢ was not performed, remove cotter
pin (1).
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Remove nut (2), spacer (3), and bolt (4)
securing IGV surge cylinder (5) to arm.

While holding housing (6), unscrew nut (7)
until it is free of housing. Remove housing
and install adjusting shim (8) selecte in step e.

Tighten nut (7) on housing (6) to 150 (+30)
inch-pounds torque. Secure nut to housing
with MS20995C32 lockwire.

Secure IGV surge cylinder (5) to arm using
bolt (4), spacer (3), and nut (2).

Tighten nut (2) to 75 (+25, —50)
inch-pounds torque. Secure with new cotter
pin (1).

Close access 6122-3.

2-12. BLEED VALVE CYLINDER REMOVAL
AND INSTALLATION.

Tools Required

Figure Part number Nomenclature Use and
& index application
Ne.
GGG-W-686 Torque wrench, |Measure torque
10 to 150
inch-pounds

2-12.1. Removal. (Figure 2-13.)

a.

b.

Open access 6122-3.

Remove cotter pin (1), nut (2), spacer (3), and
bolt (4).

Remove cotter pin (5), nut (6), spacer (7), and
bolt (8).

Remove bleed valve cylinder (9).
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6122:3 TIGHTEN 75

(+25, —50)
POUND-INCHES

ACCESS 6122-3

TIGHTEN 75
(+25, —50)
POUND-INCHES

. Cotter pin
Nut
Spacer
Bolt
Cotter pin
Nut
Spacer
Boit

. Bleed valve cylinder

CPENOmPRN S

05D0132—11-83

Figure 2-13. Removal and Installation; Bleed Valve Cylinder
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2-12.2. Installation. (Figure 2-13.)

a.

Perform bleed valve cylinder adjustment
(paragraph 2-13).

Secure aft end of bleed valve cylinder (9) to
arm with bolt (8), spacer (7), and nut (6).
Tighten nut 75 (+25, —50) inch-pounds
torque. Secure with new cotter pin (5).

Secure forward end of bleed valve cylinder to
bellcrank with bolt (4), spacer (3), and nut (2).
Tighten nut to 75 (+25, —50) inch-pounds
torque. Secure with new cotter pin (1).

Perform airflow control system operational
checkout (paragraph 2-4).

Close access 6122-3.

2-13. BLEED VALVE CYLINDER
ADJUSTMENT. (Figure.2-14.)

Tools Required

Figure |Part number Nomenclature Use and
& index application
No.
413-900-020 Torque wrench, |Measure torque
(American Tool 100 to 750
and Engineering | inch-pounds
Co, Kalamazoo,
Michigan)
2-14 6798594 (Allison |Bleed valve rod |Determine
Division of spacer selection | spacer
General Motors, { fixture thickness for
Indianapolis, bleed valve
Indiana) cylinder
adjustment
a. Remove bleed valve cylinder (paragraph

2-12).
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Adjust bleed valve cylinder to its minimum
length as follows:

(1) Cut lockwire and remove cover
assembly (1) from body (2).

(2) Remove adjusting shim (10) from cover
assembly.

(3) Apply MIL-L-25681 lubricating oil to
threads and install cover assembly on
body. Make sure that body is tight
against cover assembly.

(4) Align bleed valve cylinder with fixture
by adjusting rod assembly (3) until
adjustable pin (9) and fixed pin (4) can
easily be inserted.

Using bleed valve rod spacer selection fixture,
check bleed valve cylinder length as follows:

(1) Loosen thumbscrew (6).

(2) Slide block (5) and shaft (7) together
until shoulder on shaft (7) is against
block; then tighten thumbscrew (6).

(3) Loosen knob (8).

(4) Insert fixed pin (4) and adjustable pin
(9) in bleed valve cylinder rod ends;

then tighten knob (8).

(5) Remove fixture from bleed valve
cylinder.

"Temporarily install bleed valve cylinder

(paragraph 2-12). (Do not tighten nuts and do
not install new cotter pins.)

With airflow control pushrod fully extended
aft, hold cover assembly (1) and unscrew
body (2) until bleed valve is fully open
(control arm aft).

Remove bleed valve cylinder (paragraph
2-12).
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1. Cover assembiy 6. Thumbscrew
2. Body 7. Shaft

3. Rod assembly 8. Knob

4. Fixed pin 9. Adjustable pin
6. Block 10.  Adjusting shim

05D029—11—83

Figure 2-14. Adjustment; Bleed Valve Cylinder
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Determine correct bleed valve cylinder
adjusting shim thickness as follows:

(1) Loosen thumbscrew (6).

(2) Insert fixed pin (4) and adjustable pin
(9) in bleed valve cylinder rod ends;
then tighten thumbscrew (6). Do not
change position of adjustable pin (9) or
length of bleed valve cylinder.

(3) Measure gap between block (5) and
shoulder on shaft (7).

(4) Add 0.028 inch to gap measurement to
obtain required adjusting  shim
thickness.

NOTE

The adjusting shim (10) is a laminated
assembly incorporating peelable shims
(0.0027- to 0.0033-inch thick).

(5) Peel laminates from adjusting shim (10)
until thickness determined in substep (4)
is obtained.

Remove cover assembly (1) from body (2).

Install adjusting shim (10) selected in step g
substep (5) in cover assembly (1).

Tighten cover assembly on body to 150 (+£30)
inch-pounds torque. Align bleed valve
cylinder rod ends with adjustable pin (9) and
fixed pin (4) by turning rod assembly 3) in
body (2).

Secure cover assembly (1) to body (2) with
MS20995C32 lockwire.

Install bleed valve cylinder (paragraph 2-12).
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2.14. BLEED VALVE LINKAGE CLEANING.

Tools Required
Figure |Part number Nomenclature Use and
& index application
No.
GGG-W-686 Torque wrench, |Measure torque
10 to 150
inch-pounds
NOTE

This procedure will be utilized whenever
force required to actuate bleed valve
exceeds limits.

a. Open accesses 5122-3, 5222-2, 6122-3, and
6222-2.

b. Remove cotter pin (1, figure 2-15), nut (2),
spacer (3), and bolt (4).

¢. Remove nut (5) and bolt (6) and remove
bleed valve control arm (7).

CAUTION

Be careful when removing bearing housing
assembly from shaft to prevent damage to
ID of bearing surface.

NOTE
Retain bearing housing and shim as a set.

d.  Remove bolts (8), washers (9), and

lockwashers (10) and remove actuating
bearing housing (11) and shim (12).
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WD40

LUBRICATE

HIGH-PRESSURE
COMPRESSOR
FIRST-STAGE
BLADES

wWD40
wD40
BLEED
VALVE | 2
OPERATING . \
SHAFT Pl
5 -
6
CYLINDER
7 ROD END
1
4
SEE 1
DETAIL A .
N
%) > (&
-~ /\/ ”

g
, — &
3

050018-01-11-83

BLEED VALVE
CYLINDER

-

Figure 2-15. Cleaning; Bleed Valve Linkage (Sheet 1 of 2)
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SEE DETAIL D

SEE VIEW A

SEE DETAIL C

SEE DETAIL B

SEE DETAIL A—

13

DETAIL B

2. 3

33 N\
<
20 \ O\e
()
8y
Qs
-
1. Cotter pin 19.
2. Nut 20
3. Spacer 21
4. Bolt 22
5. Nut 23
6. Bolt 24
7. Bleed vaive control arm 25
8. Boit 26.
9. Washer 27
10. Lockwasher 28
11. Actuating shaft bearing housing 29
12. Shim 30
13. Nut 31
14. Borescope sealing tubes 32
15. Boit 33.
16. Washer 3.
17. Lockwasher 35.
18. Idler shaft bearing housing

. Figure 2-15. Cleaning; Bleed Valve Linkage (Sheet 2)

SEE DETAIL E

SEE DETAIL F

o

l DETAIL F l

Shim

. Bolt

. Lockwasher

. Py tube

. Gasket

. Nut

. Pog air connection adapter

Gasket

. IGV internal sealing tube
. Packing

., Bolt

. Washer

. Lockwasher

. Idler shaft housing

Shim
Nut
Borescope sealing tube

050018-02—-11-83
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€.

k.

Inspect ID surface and thrust face of bearing
housing for damage. Smooth surfaces by
lightly polishing with crocus cloth.

Solvent P-D-680, Type II, is toxic to skin,
eyes, and respiratory tract. Use in a
well-ventilated area. Avoid prolonged
breathing of vapors. Avoid eye and
repeated skin contact. Keep away from
sparks and flames.

Clean bearing housing with P-D-680, Type II,
drycleaning solvent or MIL-M-7752 metal
cleaner silicate soap.

Clean any deposits from bearing surface of
actuating shaft with MIL-C-23411 (Americal
Rocket) WD-40.

Remove nuts (13) and borescope sealing tube
(14).

Spray WD-40 through borescope port aft and
radially inward to soak bearing bushing and
bearing while cycling bleed valve six or more
times. Make sure bearings are thoroughly
coated.

NOTE

Flat side of borescope sealing tube flange
must be toward rear of engine. Use hand
pressure only to seat tube.

Place borescope sealing tube (14) in position
with flat side rearward. Secure with nuts (13).

! CAuTION

*

Be careful when installing bearing housing
over shaft splines to prevent damage to ID
of bearing surface.

NGTE

Shim and bearing housing must be
retained as a set.

Place shim (12) and bearing housing (11) in

2-32

position and secure with lockwashers (10),
washers (9), and bolts (8).

Place bleed valve control arm (7) in position
and secure with bolt (6) and nut (5).

NOTE

Shim and bearing housing must be
retained as a set.

Remove bolts (15), washers (16), and
lockwashers (17) and remove idler shaft
bearing housing (18) and shim (19).

Inspect ID surface and thrust face of bearing
housing for damage. Smooth surfaces by
lightly polishing with crocus cloth.

Clean bearing housing with P-D-680
drycleaing solvent or MIL-M-7752 metal
cleaner silicate soap.

Clean any deposits from bearing surface of
idler shaft with WD-40.

Remove bolts (20) and lockwashers (21).
Disengage P2 tube (22) and remove gasket
(23).

Remove nuts (24) and remove P2 air
connection adapter (25), gasket (26), and IGV
internal scaling tube (27). Remove packing
(28).

Spray WD-40 through opening in
intermediate case to clean idler shaft bushing
and bearing while cycling bleed valve six or
more times.

Place new packing (28) on IGV internal
sealing tube (27) and place tube in position.

Place new gasket (26) on tube and place P2 air
connection adapter (25) in position. Secure
with nuts (24).

Using new gasket (23), secure P2 tube (22) to
adapter with lockwashers (21) and bolts (20).

NOTE

Shim and bearing housing must be
retained as a set.



W.

Place shim (19) and bearing housing (18) in
position and secure with lockwashers (17),
washers (16), and bolts (15).

NOTE

Shim and bearing housing must be
retained as a set.

x. Remove bolts (29), washers (30), and
lockwashers (31), and remove idler shaft
bearing housing (32) and shim (33).

y.  Inspect ID surface and thrust face of bearing
housing for damage. Smooth surfaces by
lightly polishing with crocus cloth.

l WARNING I

Solvent P-D-680, Type II, is toxic to skin,
eyes, and respiratory tract. Use in a well-
ventilated area. Avoid prolonged breathing
of vapors. Avoid eye and repeated skin
contact. Keep away from sparks and flames.

z. Clean bearing housing with P-D-680
drycleaning solvent or MIL-M-7752 metal
cleaner silicate soap.

aa. Clean any deposits from bearing surface of

idler shaft with WD-40.

ab. Remove nuts (34) and remove borescope

sealing tube (35).

ac. Spray WD-40 through borescope port aft and
radially inward to soak bearing bushing and
bearing while cycling bleed valve six or more
times. Make sure bearings are thoroughly
coated.

NOTE

Flat side of borescope sealing tube flange
must be toward rear of engine. Use hand
pressure only to seat tube.

ad. Place borescope sealing tube (35) in position
with flat side rearward. Secure with nuts (34).

NOTE

Shim and bearing housing must be
retained as a set.

ac.

af.

ag.

ah.

ai.
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Place shim (33) and bearing housing (32) in
position and secure with lockwashers (31),
washers (30), and bolts (29).

Perform IGV linkage force check (paragraph

2-8).

Connect bleed valve cylinder to arm (7) with
bolt (4), washer (3), and nut (2).

Tighten nut

2) to 75

(+25, —50)

inch-pounds torque. Secure with new cotter

pin (1).

Close accesses 5122-5, 5222-2, 6122-3, and

6222-2.

2-15. IGV CONTROL ARM CLEARANCE
DETERMINATION.

Tools Required

Use and

Figure {Part number Nomenclature
& index application
No.
GGG-W-686 Torque wrench  |Measure torque
1010 150
inch-pounds
6798561 IGV angle setting |Rotate inlet
or tool guide vanes
6886210 (Allison
Division of
General Motors,
Indianapoiis,
Indiana)
2-15 6872726 (Allison  |IGV angle Locate —5° and
Division of locating fixture | +35° IGV
General Motors, angles
Indianapolis,
Indiana)
2-15 6872934 (Allison jAirflow control |Hold airflow

Division of
General Motors,
Indianapolis,
indiana)

piston retainer

corntrol piston
in extended
position

NOTE

This procedure will be used to determine
stop gap dimension if linkage has been
disturbed before gap measurement has
been performed or when troubleshooting
for compressor stall.

a.

Open access 5222-2 and 6122-3.
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{ 1e—__sTOWED
POSITION

19

[~=———— LOCATING
FIXTURE

e
ﬁ

e

./

DETAIL B

TIGHTEN 75
(+25, —50)
POUND-INCHES

»
A
CEIy

DETAIL A

. Reference button

. Cotter pin

Nut

Spacer

Bolt

. Airflow control piston retainer

Bolt

. Screw

Nut

10. Bolt

11. Lockwasher

12. P2 air tube gEEI'EI'AIL
13. Gasket A

14, Nut

15. P2 air connection adapter SEE SEE
16. Gasket DETAIL DETAIL SEE

17. I1GV internal sealing tube B A DETAIL
18. Packing c

19. Bolt

PCONGN A WN -

050133-01-11—-83
Figure 2-16. Clearance Determination; IGV Control Arm (Sheet 1 of 2)
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b.

DETAIL C

Figure 2-16. Clearance Determination; IGV Control Arm (Sheet 2)

Remove bolts and lockwashers and remove
reference button (1, figure 2-16).

NOTE

Reference button must be installed in a
free state position. If pressure is applied to
reference button when tightening retaining
bolts, it will be preloaded against the
locating dowels. This will result in
temporary distortion of dowels and
inability to attain correct clearance
measurement.

Place reference button in rigging position and
secure with lockwashers and bolts. Ensure
reference button is in free state position.

Remove cotter pin (2), nut (3), spacker\ ),
and bolts (5) and disconnect bleed valve
cylinder from arm.

Push bleed valve cylinder toward airflow
control until at least 1/2-inch movement is
noted; then pull back until piston bottoms
against internal stop of airflow control.

T.0. 1A-7D-2-5
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Install airflow control piston retainer (6) as
follows:

(1) Place retainer on airflow control rear
mount and install bolt (7). Do not
tighten bolt.

(2) Adjust screw (8) until end firmly
contacts control rear mount and tighten
nut (9).

(3) Tighten bolt (7).
Measure and record gap A.

Disconnect surge cylinder from arm by
removing cotter pin, nut, spacer, and bolt.

Remove bolts (10) and lockwashers (11) and
disconnect P2 air tube (12). Remove gasket
(13).

Remove nuts (14), P2 air connection adapter
(15), gasket (16), IGV sealing tube (17), and
packing (18).

Install IGV angle setting tool and secure with
nuts (14).

Press center plunger of tool to disengage
internal locking device. Lock tool in this

2-35
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2-36

position with knurled pin.
Record tool pointer position.

Rotate tool counterclockwise to full minus
(DECREASE) angle position.

Remove knurled pin from IGV angle setting
tool. Center plunger of tool will pop out when
internal lock engages.

Remove bolts (19) and lockwashers and place
1IGV angle locating fixture in position. Install
bolts finger-tight.

Move IGV control arm to full aft position;
then move the fixture and align bolthole in
arm with —5° hole in fixture and install
rigging pin. Maintain pressure in aft direction
and tighten bolts.

Remove rigging pin.

Move IGV arm forward to align bolthole in
arm with +35° nole in fixture. Install rigging

pin.
Measure gap A and record in engine log.

Remove rigging pin. Move IGV arm aft to
align bolthole in arm with —5° hole in
fixture. Check that rigging pin can be inserted.
If unable to insert pin, repeat steps p through
u.

Remove IGV angle locating fixture and
install lockwashers and bolts (19).

Press center plunger of tool and rotate
clockwise to setting recorded in step m.

Remove nuts and IGV angle setting tool.

Place new packing (18) on IGV internal
sealing tube (17). Insert this assembly through
bypass duct.

Using new gasket (16), secure P2 air
connection adapter (15) to engine with nuts

(14).

Using new gasket (13), secure P2 air tube (12)
to adapter with lockwashers (11) and bolts
(10).

ab.

ac.

ac.

af.

ag.

ah.

Loosen nut (9) and backoff screw (8). Remove
bolt (7) and airflow control piston retainer (6).

If the gaps measured in steps g and t are not
within 0.005 iach, perform inlet guide vane
external linkage rigging (paragraph 2-11).

Connect surge cylinder and bleed valve
cylinder to their respective arms with bolts
(5), spacers (4), and nuts (3).

Tighten nuts to 75 (+25, —50) inch-pounds
torque. Secure with new cotter pin (2).

Remove reference button (1) and secure in
stowed position.

Perform airflow control operational checkout
(paragraph 2-14).

Close accesses 5222-2 and 6122-3.

2-16. |GV LINKAGE CLEANING.

NOTE

This procedure will be utilized whenever
force required to actuate inlet guide vane
exceeds limits.

Open access 6122-3.

Remove cotter pin (1, figure 2-17), nut (2),
spacer (3), and bolt (4) and disconnect inlet
guide vane surge cylinder.

Remove nut (5) and bolt (6) and remove inlet
guide vane control arm (7).

CAUTION

I EEEY}
“ranew

Use care when removing bearing housing
to prevent damage to ID of bearing surface.

Remove bolts (8), lockwashers (9), reference
button (10), and bearing housing (11).

Check ID and thrust face of bearing houing
for damage. Smooth surfaces by polishing
with crocus cloth.



BLEED
VALVE

HIGH-PRESSURE
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Figure 2-17. Cleaning; IGV Linkage
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- Figure

Solvent P-D-680, Type II, is toxic to skin, & index
eyes, and respiratory tract. Use in a No.

Test Equipment Required — CONT

well-ventilated area. Avoid prolonged
breathing of vapors. Avoid eye and
repeated skin contact. Keep away from
sparks and flames.

f. Clean housing with P-D-680, Type II,
drycleaning solvent or MIL-M-7752 metal
cleaner silicate soap.

g Clean deposits from actuating shaft with
WD-40. Lightly polish shaft with crocus
cloth.

h. Apply light coat of MIL-S-8660 silicone
compound to bearing surface of actuating
shaft.

i.  Secure bearing housing (11) and reference
button (10) to engine with lockwashers (9)
and bolts (8).

j. Place inlet guide vane control arm (7) on
actuating shaft so that bolt (6) may be

Name AN type Use and

designation application

Pressure gage, 0 |460KR (Helicoid |Indicate HMG
to 300 psi (2) Gage Division | and LP pump

of American fuel pressure
Chain and

Cable

Company,

Bridgeport,

Connecticut)

Engine fuel 6798863 (Allison |Perform HMG
system air bleed | Division of pressure test
valve (2) General

Motors,
Indianapolis,
Indiana)

or

Engine fuel 6872296 Perform HMG
system air bleed pressure test
valve (2)

or

Engine fuel 6872547 Perform HMG
system air bleed pressure test
valve (2)

inserted into arm without applying force.
Secure bolt with nut (5).

k. Actuate control arm from stop to stop several
times. b.

l.  Perform inlet guide vane linkage force check
(paragraph 2-8). C.

2-17. HYDROMECHANICAL GOVERNOR
(HMG) PRESSURE TEST.

Open access 6122-3.

Cut lockwire and remove two cap nuts (1,
figure 2-18) from airflow control.

Install engine fuel system air bleed valves on
airflow control.

NOTE

Pressure gages must be of known
calibration.

Test Equipment Required

d.
Figure |Name AN type Use and
& index designation application
No.
€.
Equipment Operate engine
required for
engine operation f
Torque wrench, GGG-W-686 Tighten bleed g.
10 to 150 port cap nuts
inch-pounds

2-38

Attach pressure gages to bleed tools using No.
4 hoses.

Start engine (T.0. 1A-7D-2-1) and stabilize at
IDLE.

Open valves on air bleed tools.

Bleed air from hoses by loosening fittings on
gages. Tighten fittings.



SEE
DETAIL A

ACCESS
61223
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1. Cap

AIRFLOW
CONTROL

DETAIL A

050170-11-83

Figure 2-18. Pressure Test; Hydromechanical Governor (HMG)

NOTE

rpm. Record indications from both gages at
each point.

Pressure gage attached to upper bleed port
will indicate HMG pressure. Pressure gage
attached to lower bleed port will indicate
LP pump pressure.

] Retard throttle to IDLE.

Slowly advance throttle to MIL and back to
IDLE. Check that indications on both
pressure gages increase together with no
sudden, large displacements. Any change in
engine speed must have proportional changes
in pressure on both gages. Also, any change in
pressure on one gage must have a
proportional change in pressure on the other

gage.

NOTE

Close valves on air bleed tools.

Shut down engine (T.0. 1A-7D-2-1).

Correct the indications recorded in step i for

gage calibration error.

Obtain a value of differential pressure for
each engine check point speed. This is done
by subtracting LP fuel pump pressure (lower
gage) indication from HMG pressure (upper
gage) indication.

It may not be possible to attain 100% rpm
at MIL. If it cannot be attained, the 100%
rpm checkpoint may be omitted.

0.  Values of HMG differential pressure must be
within the following limits.

L Slowly advance throttle and stabilize at check
points of 60%, 70%, 80%, 90%, and 100%
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Engine speed (% rpm) HMG differential pressure

(psi corrected)

60 27.7 to 37.7
70 36.6 to 46.6
80 47.0 to 57.0
90 58.5 to 68.5
100! 72.5 to 82.5

2-40

Values apply only if 100% engine rpm is attained.

If HMG differential pressure is not within
limits, replace high pressure fuel pump
(paragraph 5-27) and repeat test. Also, replace
pump and retest if pressure in step d did not
increase together or had sudden, large
displacements.

If HMG differential pressure is still not
within limits, replace airflow control
(paragraph 2-9) and repeat test.

If HMG differential pressure is within limits
after performing step p, the high pressure fuel
pump is not defective and should be retained
as serviceable.

Remove pressure gages and hoses from bleed
tools.

Remove bleed tools from airflow control.
Install caps (1) on bleed ports. Tighten caps to
120  inch-pounds torque. Secure with

MS20995C32 lockwire.

Close access 6122-3.
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SECTION 1l
ENGINE INSTRUMENT SYSTEM

3-1. DESCRIPTION.

3-1.1. Engine Instrument System. The engine
instrument system provides visual cockpit display of
turbine outlet pressure, oil pressure, oil quantity,
turbine outlet temperature, and fuel flow. Caution
lights warn of high turbine outlet temperature, low
fuel pressure, low oil pressure, low oil quantity, and
excessive oil filter pressure differential. Refer to
respective subsystem for description. For location
and function of instruments, see figure 3-1.

3-1.2. Turbine Outlet Pressure Indicating System.
The turbine outlet pressure indicating system
measures the total pressure of the air at the outlet of
the engine turbine. This includes air from the fan
bypass duct as well as from the turbine. The system
consists of a turbine outlet pressure indicator,
transmitter, and nine P5 air probes. The indicator is
graduated in 0.5-inch Hg increments and has a
range from 25 to 45 inches Hg. A movable index on
the outer circumference of the indicator may be
preset by the pilot prior to takeoff to provide a
reference point for minimum TOP.

3-1.3. Qil Pressure Indicating System. The oil
pressure indicating system measures the
differential pressure between oil pump discharge
pressure and high speed gearbox pressure. The
system consists of an oil pressure indicator and
transmitter. The indicator has a range from 0 to 60
psi with graduations of 5 psi.

3-1.4. Oil Quantity Indicating System. The oil
quantity indicating system measures the mass of oil
within the tank and not the volume. It does not
measure oil trapped in the engine or gearbox. The
system is designed to measure the mass of oil within
the tank; the quantity indication for a stated weight
of oil will be the same regardless of oil temperature
or airplane attitude. The system consists of a source
unit containing Krypton 85 gas, and a detector unit
(Geiger-Muller tube). It also has coaxial cabling and
an oil quantity indicator. The source unit contains
300 millicurries of Krypton 85. It emits a strength of
2 milliroentgens per hour at 1 foot from the source. If
the source tube should rupture, the gas will

dissipate harmlessly into the atmosphere. The
indicator is adjustable at both the empty and full
positions. It has a range from E to F with
graduations of 1/16. Each graduation is equal to
approximately 1 pint of oil. A low oil quantity
warning circuit is also provided. Refer to
subparagraph 3-1.5 for description.

3-1.4.1. Oil Quantity Indicating System.
(Airplanes After T.O. 1A-7-596.) The system
measures o0il quantity only within the tank, not oil
trapped in the engine or gearbox. The system is
designed as a float system which measures the
volume of oil in the tank. The system consists of a
sending unit; a circuit board with a magnetic
channeled float encased within the tank sight glass.
It also has coaxial cabling and an oil quantity
indicator. The indicator range is from E to F with
graduations from 1/2 to F of approximately 2 pints of
oil per graduation. A low oil quantity warning
circuit is also provided. Refer to subparagraph 3-1.5
for description.

3-1.5. Qil Caution Light System. The oil caution light
system is energized by one of three units. These
units are low oil pressure switch, oil quantity
indicator, and oil filter bypass switch. The system
consists of a differential pressure switch and an oil
filter bypass switch. It also includes circuits within
the oil quantity indicator and engine oil caution
light.

3-1.6. Turbine Qutlet Temperature Indicating
System. The turbine outlet temperature indicating
system measures the temperature of exhaust gases
just aft of the turbine outlet. The system consists of a
turbine outlet temperature indicator, nine
temperature sensing probes, engine over-
temperature caution light, and turbine outlet
temperature (TOT) test switch. In addition to the
normal pointer display, the indicator provides a
digital readout. The indicator has a range from 0° to
1,000°C (32° to 1,832°F); graduations are 50°C
(122°F). The TOT test switch permits the indicator
to be driven up-scale past the caution light setting.
The caution light setting is adjustable.

Change 14 3-1
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INDEX NO. CONTROL/INDICATOR FUNCTION

1 Turbine outlet pressure indicator Indicates turbine outlet pressure in inches Hg.
(T.O. PRESS)

2 Fuel flow indicator (FUEL FLOW) Measures fuel flow in pounds per hour,

3 Turbine outlet temperature indicator Indicates turbine outlet temperature in degrees Centigrade,
(TOT)

4 Tachometer indicator Indicates high pressure compressor rotor speed in percent
(PERCENT RPM) rpm.

5 Qil_pressure indicator Indicates engine oil pressure in psid.
(OIL PRESS)

6 Qil quantity indicator (OIL QTY) Indicates oil tank quantity in sixteenths tank volume.

7 Engine oil caution light (ENG OIL) Comes on in event of low pressure, low oil quantity, or

impending oil fifter bypass.

8 Engine overtemperature caution light Comes on during engine hot conditions.
(ENG HOT)

9 Main fuel pump low pressure caution Comes on when fuel pressure decreases below 185 psi.
light (MAIN FUEL PUMP)

10 Fuel boost pump number 1 caution Comes on during low fuel pressure conditions at pump
light (FUEL BOOST 1) outlet.

11 Fuel boost pump number 2 caution Comes on during low fuel pressure conditions at pump

3-2

light (FUEL BOOST 2)

outiet.
050008—11—-83

Figure 3-1. Indicator; Engine Instrument System



3-1.7. Fuel Flow Indicating System. The fuel flow
indicating system measures the rate that fuel is
delivered to the engine fuel system for consumption.
The system consists of a fuel flow indicator and
transmitter. The indicator has a range of 0 to 15,000
pounds per hour (pph).

3-1.8. High Pressure Rotor Tachometer Indicating
System. The tachometer indicating system
measures the speed of the high pressure compressor
rotor. The system consists of a tachometer generator
and indicator. The indicator has a range of 0% to
100% rpm and is graduated in increments of 1%.

3-1.9. Low Fuel Pressure Indicating System. The low
fuel pressure indicating system provides cockpit
warning of fuel pump failure. The system consists of
a main fuel pump caution light, fuel boost pump No.
1 caution light, fuel boost pump No. 2 caution light,
and four pressure switches.

3-2. OPERATION.

3-2.1. Turbine Outlet Pressure Indicating System.
Turbine outlet pressure (figure FO-3) is sensed by
nine P5 air probes aft of the engine turbine section.
This pressure is sensed at the pressure bellows in
the turbine outlet pressure transmitter. A second
bellows in the transmitter is vented to the
atmosphere. Both bellows are connected to a rocker
arm. Variations in the pressure differential between
turbine and atmospheric pressures cause the rocker
arm to mechanically move the transmitter rotor.
This routes a signal to the turbine outlet pressure
indicator causing an error signal to be amplified and
applied to the motor. The motor drives a gear train
which positions the indicator pointer and drives the
synchro to a null position. When the synchro is
nulled, the signal is nulled and the pointer
movement is stopped.

3-2.2. Qil Pressure Indicating System. Engine oil
pressure (figure FO-4) is applied to the oil pressure

transmitter pressure bellows. High speed gearbox
vent pressure is applied to the transmitter vent
bellows. Both bellows are connected to a rocker arm.
Variations in the pressure differential between oil
and vent pressure cause the rocker arm to
mechanically move the synchro assembly rotor. This
provides a signal to the oil pressure indicator
synchro assembly. This signal causes the synchro
rotor to rotate to a null position, nulling the signal
and stopping pointer movement.

T.0.1A-7D-2-5

3-2.3. Oil Quantity Indicating System. Krypton 85
radioactive gas in the source unit emits Beta and
Gamma photons in all directions (figure 3-2). The
Beta photons are completely absorbed by the walls of
the source tube. The Gamma photons pass through
the source tube and metal tank walls, the oil, and
the detector tube walls The oil within the tank acts
as a partial barrier to the Gamma photons,
preventing some of the photons from passing
through the oil. The number of photons reaching the
detector tube is inversely proportional to oil
quantity. The half-life of Krypton 85 gas is
approximately 10.2 years. During this time period,
the radiation decay rate is approximately 0.75% per
month. Due to radiation decay, periodic calibrations
are used to ensure system accuracy.

3-2.3.1. Detector. The detector, a Geiger-Muller
tube, receives about 700 volts de¢ from the oil
quantity indicator. This voltage is used to charge the
Geiger-Muller tube within the detector. The Geiger-
Muller tube uses a gas mixture for a dielectric.
When a Gamma photon ionizes the dielectric, the
Geiger-Muller tube will discharge. This produces a
negative pulse. The number of negative pulses is
proportional to the Gamma photons reaching the
detector; it is inversely proportional to the oil mass
within the tank.

3-2.3.1.1. Detector (Oil Quantity Indicating
System). (Airplanes After T.O. 1A-7-596.) The

detector unit consists of magnetically activated reed
switches and discrete wire-wound resistors mounted
on a printed circuit board (PCB). A magnet/float
assembly tracks liquid level and actuates the reed
switches. The oil tank sight glass assembly is the
housing for sending unit. '

3-2.3.2. Qil Quantity Indicator. The oil quantity

indicator counts the number of negative pulses. It
then applies a 12-second nominal time constant to
get a statistical measurement of the pulses. The
indicator provides a signal that is proportional to the
number of negative pulses received. It directs this
signal to the meter. The meter is temperature
compensated, having a range of 0 to 1 milliampere.
It is graduated in 1/16 increments from E to F. The
indicator generates 700 volts dc for detector use.
Adjustments on the back of the indicator are used to
compensate for varying amounts of radiation
strength. They also adjust for differences between
components. The empty adjustment nulls out the
mass of the oil tank.

Change 14 3-2.1/(3-2.2 blank)






3-2.3.2.1. Oil Quantity Indicator. (Airplanes After
T.0. 1A-7-596.) The indicator mechanism is a dc
selsyn. The current in the two coils sets up a
magnetic field in which pointer direction is sensed
by the permanent-magnet rotor to which it is
attached. The rotor acts as a magnetic compass
needle in that it aligns itself with the magnetic flux
produced by the coils.

3-2.3.3. System Anomolies. (Airplanes After T.O.
1A-7-596.) The oil quantity indicating system
exhibits three operating anomolies that are
considered normal. First, indicators with a 1002-00-
060-1A rate meter module have needle movement
that is of a slow and hunting nature. The 1002-00-
060-1 rate meter module used a single capacitor to
perform the time constant function. Indicators using

T.0.1A-7D-2-5

this module show rapid excursions of the indicator
needle. An additional capacitor and filter was
included in 1002-00-060-1A rate meter module to
increase the time constant value. This increased
time constant causes the indicator needle to have
slow, hunting movements. Second, the indicator
needle may stick in the power off (10° past F)
position when power is applied to the indicator. This
condition is caused by the proximity of the indicator
needle to an integral magnet. This is a temporary
condition that will correct itself just after engine
start when the oil tank quantity decreases. Third, at
engine start or when power is applied to the system,
the indicator needle may go to E and then returntoa
normal indication. This is caused by a current surge
and is not cause for rejection.

Change 14 3-3
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Figure 3-2. Schematic Diagram; Oil Quantity Indicating System (Sheet 1 0f 2)
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- Figure 3-2. Schematic Diagram; Oil Quantity Indicating System (Sheet 2)
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3-2.3.4. System Failure. Any system failure that
causes a decrease in pulse rate (such as a loss of high
voltage) will cause the indicator to drive toward F. If
the pulse rate decreases to zero, the indicator will
drive to a position 10° past F. Any system failure that
increases the pulse rate (such as an intermittent
connection) will cause the indicator to drive toward E.
In troubleshooting, a low pulse rate results in a high
oil quantity indication, and a high pulse rate, a low oil
quantity indication. The pulse rate for a given mass of
oil is constant, regardless of airplane attitude or oil
volume.

3-2.4. 0il Caution Light System. The oil caution
light (figure FO-4) may be turned on by any of the
three switches. The differential oil pressure switch,
the low oil quantity switch, and the oil filter bypass
switch. If indicated oil pressure decreases to 11 (x1)
psid, oil quantity decreases to 1/2 (x1/32, —0), or
differential pressure across the oil filter increases to
approximately 30 psid, a circuit is completed to the
ENG OIL light on the caution panel causing it to
come on. A thermal lockout prevents actuation of the
oil filter switch when engine is cold. This will prevent
a false warning due to cold engine. Refer to Section IX
for operation of oil filter switch.

3-2.5. Turbine Outlet Temperature Indicating
System. Nine single element Alumel-Chromel
temperature  probes  (figure  FO-5), located
immediately aft of the engine turbine, generate an
electrical signal that is proportional to the
temperature of the turbine outlet gases. This
temperature signal is used for the temperature limiter
amplifier as well as for temperature indication. A
ballast resistor is placed between the Alumel and
Chromel leads to act as a shunt. The resistor is used to
provide a common TOT indication for all engines at
the same thrust. The value is selected at time of
manufacture or overhaul. It is recorded in the engine
log. If the ballast resistor is replaced, it must be
replaced with a resistor or combination of resistors
resulting in equal value. The temperature signal is
routed to the turbine outlet temperature indicator
cold junction compensator. This has the effect of
referencing and stabilizing the cold junction within
the indicator to 0°C (32°F), so indications are true
thermocouple hot junction temperatures. Any change
in thermocouple signal will cause an unbalance signal
in the bridge. The unbalance signal is fed through an
amplifier to drive a servomotor. The motor shaft is
coupled to a gear train which positions the wiper arm

T.0. 1A-7D-2-5

of the bridge circuit and simultaneously positions the
pointer and counter. When the bridge circuit is in
balance, inputs to the amplifier are zero and the
servomotor is stopped. When the test switch is closed,
a fixed voltage is applied to the bridge circuit which
will simulate a thermocouple input of approximately
845° (£30°)C (1,553° (x54°)F). The indicator
overtemperature switch is mechanically coupled to the
counter and is closed at 622° (+3°, -2°)C (1,152°
(+5°, —4°)F).

3-2.6. Fuel Flow Indicating System. The fuel
flow indicating system (figure 3-3) uses 115-volt ac,
single-phase, 400-hertz power. When power is
applied, a 34-volt rms ac, 8-hertz, 2-phase, solid state
power supply in the indicator is energized. This power
is supplied to the fuel flow transmitter. It is used to
drive an impeller operating in the fuel stream at a
constant speed. Rotation of the fuel by the impeller
deflects a stationary outlet turbine against the action
of a restraining spring. The angular deflection is
proportional to the mass rate of fuel flow. A synchro
transmitter, magnetically coupled to the turbine,
rotates in proportion to turbine deflection and
changes the output signal to the synchro receiver in
the indicator. The synchro receiver rotates its position
by a corresponding amount, thereby deflecting the
indicator pointer.

3-2.7. High Pressure Rotor Tachometer

Indicating System. The tachometer generator
(figure 3-4) supplies a 3-phase voltage with a
frequency of 1 cycle per revolution. A tachometer
rpm rating of 4,200 equals 100% engine rpm. The
tachometer indicator, using a magnetic drag type
indicating mechanism that is driven by a self-starting,
3.phase, synchronous motor, senses generator output
and gives a visual display of engine speed in % rpm.

3-2.8. Low Fuel Pressure indicating System.
The HP fuel pump installation (figure FO-6) has two
pressure switches connected in parallel. The switches
are set to close at approximately 185 psig. When
either of the switches close, the MAIN FUEL PUMP
caution light will come on. The fuel boost pump
low-pressure switch (8502 or S407) will open when
differential pressure between pump inlet and outlet
reaches 7.0 (+0.5) psid. It will close when pressure
drops to 6.0 (+1.5) psid. When the switch closes, the
BOOST PUMP | caution light will come on. The LP
fuel pump low pressure switch (§503) will open when
differential pressure between pump inlet and outlet

3-5
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TACHOMETER
INDICATOR
(INSTRUMENT
B8OARD)
P210 J/P2021 J/P2023 P2004 13004
_T N\ 20
A 166 8 126
QOT 8 153 9 125
4 ~_/ W,
(ACCESS {ACCESS (ACCESS
1211-2) 1123-1) 1121-3)
c
[\
M203 -.!:
TACHOMETER
GENERATOR PS03 J1 P402 P/13003
(ACCESS 5222-1) )
) A 1 125
GEN B 2 126
L/
— (ACCESS (ACCESS
- 5222-1) 5111-2)
G501

050084—-11-83

Figure 3-4. Schematic Diagram; High Pressure Rotor Tachometer Indicating System

reaches 14 (=1.0) psid. It will close when pressure 3-3. COMPONENTS. For a list of system
drops to 12.5 (+2.5) psid. When the switch closes, the components, locations (accesses), and functions, refer
BOOST PUMP 2 caution light will come on. to table 3-1.

Table 3-1. Engine Instrument System Components

Component Access Function

Turbine Outlet Pressure Indicating System

Circuit breaker CB3197 1232-1 Applies 26-volt ac power to turbine outlet
pressure transmitter

Indicator, turbine outlet pressure Instrument panel  Indicates turbine outlet pressure

Probes, pressure sensing Aft engine section  Sense turbine outlet pressure
Transmitter, turbine outlet 5131-1 Transmits pressure sensing signals to the turbine
pressure outlet pressure indicator
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Table 3-1.

Component

Engine Instrument System Components — CONT
Access Function

Circuit breaker CB3202

Indicator, oil pressure

Transmitter, oil pressure

Circuit breaker CB395

Circuit breaker CB3150
Detector unit
Indicator, oil quantity

Source unit

Transmitter unit (airplanes
after T.O. 1A-7-596)

Circuit breaker CB3149
Circuit breaker CB3150
Indicator, oil quantity

Light, engine oil caution

Switch, pressure differential

Switch, oil filter bypass

Circuit breaker CB316

3-8 Change 14

Oi1l Pressure Indicating System

1232-1 Applies 26-volt ac power to oil pressure
transmitter

Instrument panel Indicates oil pressure

5222-3-1 Transmits oil pressure signals to oil pressure
indicator

Oil Quantity Indicating System

2232-1 Applies 115-volt ac power to oil quantity
indicator

1232-1 Applies 28-volt dc power to oil quantity indicator

5222-2 Senses radiation

Instrument panel  Indicates engine oil tank quantity

5222-2 and Emits gamma radiation
5222-3-1
5222-3 Tank-oil level

Oil Pressure Caution Light System

1232-1 Applies 28-volt dc power to pressure differential
switch and oil filter bypass switch

1232-1 Applies 28-volt dc power to oil quantity indicator
for engine oil caution light operation

Instrument panel Causes engine oil caution light to come on when
oil quantity is low

Caution panel Comes on when engine oil pressure is low, oil
quantity is low, or differential oil pressure
across oil filter is high indicating impending oil
filter bypass

5222-3-1 Causes engine oil caution light to come on when
oil pressure is low

5222.2 Causes engine oil caution light to come on when
differential oil pressure across oil filter is
approaching oil filter bypass point

Turbine Outlet Temperature Indicating System

2232-1 Applies 28-volt dc power to turbine outlet
temperature indicator



T.0. 1A-7D-2-5

Table 3-1. Engine Instrument System Components — CONT
Component Access Function
Indicator, turbine outlet Instrument pane!  Indicates turbine outiet temperature
temperature
Light, engine overtemperature Caution panel Comes on when engine temperature is excessive

caution

Switch, turbine outlet temperature 1222-3

test

Probes, temperature sensing

Circuit breaker CB3211

Indicator, fuel flow

Transmitter, fuel flow

Generator, tachometer

Indicator, tachometer

Circuit breaker CB3167

Circuit breaker CB3168

Light, main fuel pump low
pressure caution

5222-3

Tests engine overtemperature caution light

Sense engine temperature

Fuel Flow Indicating System

1232-1

Instrument panel

5222-1

Applies 115-volt ac power to fuel flow indicator
and fuel flow transmitter

Indicates fuel flow in pounds per hour

Transmits fuel flow sensing signals to the fuel
flow indicator

High Pressure Rotor Tachometer Indicating System

5222-1

Instrument panel

Produces electrical signals proportional to engine
speed in rpm

Indicates engine speed in rpm

Low Fuel Pressure Indicating System

1232-1

1232-1

Caution panel

Light, fuel boost pump No. 1 Caution panel
caution

Light, fuel boost pump No. 2 Caution panel
caution

Switches (2), HP fuel pump 6222-2

low-pressure

Applies 28-velt dc power to fuel boost and LP
pump pressure switches

Applies 28-volt dc power to HP fuel pump
low-pressure switches

Comes on when HP fuel pump outlet pressure is
excessively low

Comes on when fuel boost pump outlet pressure
is excessively low

Comes on when LP fuel pump outlet pressure is
excessively low

Causes main fuel pump low pressure caution light
to come on when HP fuel pump outlet pressure
is below approximately 185 psig
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Component

Table 3-1. Engine Instrument System Components — CONT

Function

Access

Switch, fuel boost pump pressure

Switch, LP fuel pump pressure

5222-1

52221

Causes fuel boost pump No. 1 caution light to
come on when fuel boost pump outlet pressure
is below 6.0 (+1.5) psid )

Causes fuel boost pump No. 2 caution light to
come on when LP fuel pump outlet pressure is
below 125 (+£1.5) psid

3-4. OPERATIONAL CHECKOUT.

Test Equipment Required

Test Equipment Required — CONT

Figure |Name AN type Use and
& index designation application
No.
Equipment Operate engine
required for

3-10

engine operation

Equipment
required for
connecting
external
electrical power

Engine maximum
power test set

Engine limiter test
cable assembly
(used with
6872929 test set)

Engine limiter test
set

E2452-3

6872490 (Allison
Division of
General
Motors,
Indianapolis,
Indiana)

6872929 (Allison
Division of
General
Motors,
Indianapolis,
Indiana)

or

6893706 (Allison
Division of
General -
Motors,
Indianapolis,
Indiana)

Supply electrical
power

Indicate turbine
outlet pressure

Connect engine
limiter test set
to power
source and
engine

Indicate turbine
outlet
temperature

Indicate turbine
outlet
temperature

Figure |Name AN type Use and
& index designation application
No.

Power cable 6872727 (Allison {Connect test set
adapter (used Division of power cable to
with 6872929 General airplane
test set) Motors, ARW-77

Indianapolis, connect
Indiana)

Adapter cable 23002227 |Connect test set
(Allison cable to
Division of amplifier after
General .O.
Motors, 2J-TF41-641
Indianapolis, .
Indiana)

NOTE
Refer to appropriate subsystem for

operational checkout procedure.

Refer to table 3-2 for allowable instrument
fluctuations.

Table 3-2. Allowable Instrument
Fluctuations

Indicator

Fluctuation allowable

Turbine outlet temperature
Turbine outlet pressure

Oil pressure

Oil quantity

Fuel flow

Tachometer

+3°C(£37°F)
+1/4 inch Hg

+2 psid
+1/32

+ 25 pph to 6,000 pph
+ 100 pph over 6,000 pph

+0.2% rpm




3-4.1. Turbine Outlet Pressure Indicating
System.

NOTE

A number enclosed in braces at the end of
a step in the following test corresponds to a
number in troubleshooting table 3-3.

a.  Open access 5222-4.

b.  Cut lockwire, and remove cap from turbine
outlet pressure (TOP) line. Connect line to
test set.

c.  Start engine (T.O. 1A-7D-2-1).

d.  Advance throttle to MIL and stabilize for 5
minutes. Check that TOP does not fluctuate
beyond limits of table 3-2. Record cockpit
TOP indication (inches Hg gage) and test set
indication (inches Hg absolute). {1, 2}

e. Retard throttle to IDLE.

f. Correct test set indication as follows:

Test set Ambient TOP
pressure — | pressure = |(inches
indication (inches Hg Hg gage)
(inches Hg absolute)

absolute)

g.  Check that cockpit TOP indication recorded
in step d is within +0.6, —0.9 inch Hg of
corrected test set indication. {3}

h.  Shut down engine (T.O. 1A-7D-2-1).

L. Disconnect test set hose. Install cap on TOP
line. Secure cap with MS20995C32 lockwire.

o] Close access 5222-4.

3-4.2. Qil Pressure Indicating and Oil
Caution Light System.

NOTE

A number enclosed in braces at the end of
a step in the following test corresponds to a
number in troubleshooting table 3-4.

T.0. 1A-7D-2-5

a. Connect external electrical
1A-7D-2-1).

power (T.O.

b.  Open access 1232-1 and open circuit breaker
CB3150. Check that oil caution light is on. {1}

c.  Close circuit breaker CB3150.

d.  Close access 1232-1.

e.  Start engine (T.O. 1A-7D-2-1).

f.  Check that oil caution light goes out and that
oil pressure indication is steady and exceeds
15 psig at idle. {2, 3, 4}

g.  Shut down engine (T.O. 1A-7D-2-1).

h. Disconnect external electrical power (T.O.
1A-7D-2-1).

3-4.3. Oil Quantity Indicating System.

NOTE

A number enclosed in braces at the end of
a step in the following test corresponds to a
number in troubleshooting table 3-5.

a. Connect external electrical power (T.O.

1A-7D-2-1).
b. Open access 1232-1.
c.  Open circuit breaker CB3149.
d.  Check that oil caution light is not on. {1}

e.  Check that oil quantity indicator indicates
known oil tank quantity. {2, 3}

f. Close circuit breaker CB3149.

g. Close access 1232-1.

3-4.4. Turbine Outlet Temperature Indicating
System (Using 6872929 Test Set).

NOTE

A number enclosed in braces at the end of
a step in the following test corresponds to a
number in troubleshooting table 3-6.

a. Open access 5222-1.
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b.  Set switches and controls on engine limiter READ/CAL switch......cocveeereeeercrnecennne CAL
test set as follows: ZERO ADJ control.......ccceeeveeeenennns Full decrease
Control Position RPM SELECT switch.......c.occeevveivierenennen. NHP
POWER switCh ........cccveiiieciieeccireee, OFF PROBE TRIM control ................... Full decrease
TACH SIM SWitch......cccveveveereeenereereeeenes OFF MODE switch........oooeeceeeeeeeeenennen. RESET
SIM SIGNAL control..................... Full decrease ACCEL START PRESET...................... Centered
. control
T1 control......eceeeeeeeeeecereceee e Midrange
T3/T5.1 control.............renennee. Full decrease . .
TEMP SELECTOR SWitch........ccoorvucereeeene CAL : CAUTION
T3/T5.1 SIM switCh.......uccvvceeerrrereeciiienn. OFF )
To prevent damage to engine components
T5.1 SWItCh ..o, NORMAL and test set, make sure that test set is
T3 switch NORMAL connected to  115-volt, 400-hertz,
............................................ single-phase, ac power source. Make 2
LP SPEED switch ........cooveeeivcreccrnvcnnarrneeee OFF pin-to-pin voltage check of the power
SQUAT switch OFF source connector before connecting the test
.............................................. cet.
METER switch..........cuueeeuvenanene. USE :
T1 SIM SWItCh.....ooeeeeeeeeeeecceeenn OFF c.  Connect engine limiter test set to'airplane and
external power source as shown in figure 3-5.
TACHOMETER switch ............cccoeeumunnee. USE
TEST SET J1 ENGINE LIMITER TEST SET
206 CONN (ORANGE) - .. .
( Heal
TO 115 VA 6@ ~ \ & O
g(l)lgGHERTPz . TEST SET J2 s O——=
LE-PHAS CON ELLO ARG
(o) N (YELLOW) [:] -
(SEE NOTE 1) 9
, :(:)] 0 °© 9 @ @ @ [ X @
I@@QO@Q@@
L o o
1. 6872727 power cable adapter may be used to
T/C TEST connect power cable to ARW-77 connector in
RECEPTACLE access 1232—1.
{DARK BLUE)

TEMPERATURE LIMITER AMPLIFIER
(SEE NOTE 2)

2.

Do not disconnect T/C leads and engine harness
from ampilifier.

05D0115-11-83

Figure 3-5. Operational Checkout (Using 6872929 Test Set); Turbine Outlet Temperature
Indicating System
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d.  Place test set power switch in ON. Warm up
for 10 minutes.

e.  Check engine limiter test set as follows:

(1) Place METER switch in CHECK. Check
that milliammeter indicates 210 (+20)
milliamperes. Place METER switch in
USE.

(2) Check that TEMP meter indicates 575°
(£1°)C (1,067° (£2°)F).

(3) Place TACHOMETER switch in
CHECK. Place RPM SELECT switch in
NLP. Check that % RPM meter
indicates 16.7% (+0.3%).

(4) Place RPM SELECT switch in NHP.
Check that % RPM meter indicates
100.0% (+0.3%). Place TACHOMETER
switch in USE.

f.  Place airplane battery switch in BATT.

g Check that turbine outlet temperature
indicator OFF flag is not visible. {1}

NOTE

If engine has recently been operated,
temperature indication will be above
ambient.

h. Check that turbine outlet temperature
indicator indicates ambient temperature
+10°C (£ 18°F). {2}

i Open access 1222-3.

J. Place and hold TOT test switch in ON. Check
that engine hot caution light comes on as
indicator pointer passes through 620° to
625°C (1,148° to 1,157°F). Release switch. {3,
4} _

k.  Close access 1222-3.

L. Start engine (T.O. 1A-7D-2-1) and stabilize at
IDLE.

m. Advance throttle to MIL and let temperature
stabilize. Check that cockpit turbine outlet
temperature indicator is steady and indicates
+7°C (£ 13°F) of indication on test set TEMP

T.0. 1A-7D-2-5

°C indicator. {2}
n.  Retard throttle to IDLE.
o.  Shut down engine.
p. Place test set POWER switch in OFF.

q. Disconnect test set from temperature limiter
amplifier and external electrical power.

r. Close access 5222-1.

3-4.5. Turbine Qutlet Temperature Indicatin

System (Using 6893706 Test Set).

NOTE

A number enclosed in braces at the end of
a step in the following test corresponds to a
number in troubleshooting table 3-6.

a.  Open access 5222-1.

b.  Set switches and controls on engine limiter
test set as follows:

Control Position
POWER SWitCh ....ccoooveverieierieereeeenn OFF
SQUAT sWitCh....ocouererereeeeeeiieeeeevenn OFF
IGV/CAL SWitCh....ooeeeeeveneciee IGV
TACH SIMULATED................... Fully counter-
INPUTS control clockwise
T1 SIMULATED.......................... Fully counter-
INPUTS control clockwise
TS5 SIMULATED...........c........... Fully counter-
INPUTS control clockwise
TS SWItCh e NORMAL
LP SP switch ......covueeeeeeeeannnne. Center position
NOTE

Ensure external electrical power is
disconnected from airplane.

¢.  Connect engine limiter test set to airplane as
shown in figure 3-6.

d.  Place airplane BATTERY switch in BATT.
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TLA TEST SET CABLE

TLA TEST SET

[m%:n: HP TACH. GEN

HP TACH. GEN CABLE
MEDIUM BLUE

AMP. TEST (GRAY)

HP TACH

HP TACH. GEN CONNECTOR (MEDiUM GREEN)

4

23002227
(SEE NOTE)

AMP. NO. 2 CABLE (WHITE)

-

>[M%:D AMP. NO. 2

"AMP. NO. 3 CABLE (BLACK)

L——[]mm%:[m AMP. NO. 3

—ge- (NOT USED)

AMP. NO. 4 CONNECTOR (RED)

IGV (LIGHT BLUE)

J

(NOT USED)

LP TACH. GEN CONNECTOR (VIOLET)
AMP. NO. 8 CONNECTOR (ORANGE)
AMP. NO. 2 CONNECTOR (LIGHT GREEN)
AMP. NO. 3 CONNCTOR (BROWN)

23002227 adapter cable
is used on engines after
T.0.2)-TF41-641.

<r

TEMPERATURE LIMITING AMPLIFIER

05D273—-11-83

Figure 3-6. Operational Checkaut (Using 6893706 Test Set); Turbine Outlet Temperature
Indicating System
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NOTE

When the test set POWER switch is placed
in ON, the numerals 00 will appear in the
lower portion of the test set display
window. This 00 display indicates that
SELF TEST has been selected.

When the test set has warmed up
(maximum time of 20 minutes), it will
begin the self-test function automatically.

After completion of self-test, the numbers
88.88 will be sequenced through the three
rows in the display window. This
sequencing will continue until a specific
test is selected or test set POWER switch is
placed in OFF.

S.

T.0. 1A-7D-2-5

temperature to stabilize. Check that turbine
outlet temperature indicator is steady and
indicates within +7°C (% 13°F) of indication
on test set TS display window. {3, 4}
Retard throttle to IDLE.

Shut down engine (T.O. 1A-7D-2-1).
Place test set POWER switch in OFF.

Disconnect test set from temperature limiter
amplifier.

Close access 5222-1.

3-4.6. Fuel Flow Indicating System.

NOTE

Place POWER switch in ON. Warm up test
set.

Check that turbine outlet temperature
indicator OFF flag is not visible. {1, 2}

NOTE

If engine has recently been operated,
temperature indication will be above
ambient.

Check that turbine outlet temperature
indicator indicates ambient temperature
+10°C (+ 18°F). {3, 4}

Open access 1222-3.

Place and hold TOT test switch in ON. Check
that engine hot caution light comes on as
indicator pointer passes through 620° to
625°C (1,148° to 1,157°F). Release switch. {5,
6,7}

Close access 1222-3.

Start engine (T.0. 1A-7D-2-1) and stabilize at
IDLE.

Place TEST switch in NEXT until 17 is
indicated in TEST display window.

Check that indicator lights for T5, MA, and
NH come on.

Advance throttle to MIL and allow

A number enclosed in braces at the end of
a step in the following test corresponds to a

d.

number in troubleshooting table 3-7.

Start engine (T.O. 1A-7D-2-1) and stabilize at
IDLE.

Check that fuel flow indication is
approximately 800 to 1,300 pounds per hour.

{

Advance and retard throttle. Check that fuel
flow indication increases and decreases
smoothly with engine acceleration and
deceleration. {2}

Shut down engine (T.O. 1A-7D-2-1).

3-4.7. High Pressure Rotor Tachometer

Indicating System.

NOTE

A number enclosed in braces at the end of
a step in thé following test corresponds to a
number in troubleshooting table 3-8.

Start engine (T.O. 1A-7D-2-1).

Advance and retard throttle smoothly. Check
that tachometer indication follows engine
acceleration and deceleration smoothly. {1, 2,
3

Shut down engine (T.O. 1A-7D-2-1).
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3-4.8. Low Fuel Pressure Warning System.

NOTE

A number enclosed in braces at the end of
a step in the following test corresponds to a
number in troubleshooting table 3-9.

a. Connect external electrical power (T.O.
1A-7D-2-1).

b.  Check that fuel boost 1, fuel boost 2, and
main fuel pump caution lights are on. {1, 2, 3}

c.  Startengine (T.O. 1A-7D-2-1) and stabilize at
IDLE.

d. Check that fuel boost 1, fuel boost 2, and
main fuel pump caution lights go out. {4, 5, 6}

e.  Shut down engine (T.O. 1A-7D-2-1).

3-5. TROUBLESHOOTING.

Test Equipment Required

Figure |[Name AN type Use and
& index designation application
No.

Equipment Supply electrical
required for power
connecting
external
electrical power

3-16

Test Equipment Required — CONT

Figure [Name AN type Use and
& index designation application
No.
Equipment Operate engine
required for
engine operation
Multimeter AN/PSM-6 Measure
continuity,
resistance, and
voltage

3-5.1. Procedures. Refer to tables 3-3 through 3-9
for troubleshooting data. Malfunctions are numbered
corresponding to numbers following steps in the
operational checkout. Avoid troubleshooting
difficulties caused by false indications. In most cases,
a false indication can be detected by checking it
against other system indications. For example, a
faulty TOT indication should be suspected if TOT is
high, low, or fluctuating with no change in fuel flow or
turbine outlet pressure.

3-5.2. Schematics. For system troubleshooting
schematics, see figures 3-2 through 3-4 and FQO-3
through FO-5.
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Table 3-3. Turbine Outlet Pressure Indicating System Troubleshooting

Probable cause Isolation procedure

Remedy

1. Turbine outlet pressure indicator inoperative.

Defective turbine outlet pressure Perform turbine outlet pressure
indicator indicator test (paragraph 3-7).

Defective turbine outlet pressure Perform turbine outlet pressure
transmitter transmitter test and calibration
(paragraph 3-8).

Defective wiring Check wiring for continuity.

2. Turbine outlet pressure fluctuates excessively.

Open engine removal door (T.O.

Leaking turbine outlet pressure
1A-7D-2-1). Start engine (T.O.

connectors or tubes

1A-7D-2-1). Using soap and water

solution, check turbine outlet

pressure tube and connectors for

leaks.

Cracked PS5 air probe Check PS5 air probes for cracks.

If indicator does not perform within
limits, replace indicator (paragraph
3-16).

If transmitter cannot be calibrated,
replace transmitter (paragraph
3-17).

If continuity is not indicated, replace
defective wiring.

If leakage is indicated, tighten
connectors or replace tubes or
manifold.

Replace cracked P35 air probes
(paragraph 3-18).

3. Turbine outlet pressure indicator does not indicate +0.6, —0.9 inch Hg of corrected test set indication.

Defective turbine outlet pressure Perform turbine outlet pressure
indicator indicator test (paragraph 3-7).

Defective turbine outlet pressure Perform turbine outlet pressure
transmitter transmitter test and calibration
(paragraph 3-8).

4. No or low turbine outlet pressure.

Defective HP fuel pump Perform HMG A P check.

Defective bleed valve and/or IGV Perform HMG A P check.

system

If indicator does not perform within
limits, replace indicator (paragraph
3-16).

If transmitter cannot be calibrated,
replace transmitter (paragraph
3-17).

If pressure is low, replace HP fuel
pump.

If pressure is normal, troubleshoot
airflow control system (table 2-2).
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Table 3-4. Oil Pressure Indicating and Oil Caution Light System Troubleshooting

Probable cause Isolation procedure Remedy

1. Oil caution light is not on with CB3150 opened and external electrical power applied.

CAUTION

[T

EE T

Pressure differential switch electrical connector utilizes push-pull
type coupling. To prevent damage to switch and connector, do
not apply tools, such as pliers, or twist this coupling.

Defective pressure differential switch Open access 5222-3. Disconnect If continuity is not indicated, replace
electrical connector P502 from defective pressure differential switch
pressure differential switch. Check (paragraph 3-21).

for continuity between pins 1 and 3
of switch receptacle.

Defective wiring Check wiring for continuity. If continuity is not indicated, replace
defective wiring.

2. Oil caution light on with oil pressure above 14 psid (figure FO-24, trouble 2 or 3).
3. Fluctuating oil pressure (figure FO-24, trouble 4).

4. Low oil pressure (figure FO-24, trouble 5 or 6).
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Table 3-5. Oil Quantity Indicating System Troubleshooting

Probable cause Isolation procedure

Remedy

1. Oil caution light is on with circuit breaker CB3149 open.
Low oil quantity Check oil quantity (T.0. 1A-7D-2-1).

Perform oil quantity indicating system
test (paragraph 3-11).

Defective oil quantity indicator

2. Oil quantity indicator does not indicate known oil quantity.

Perform oil quantity indicating system

Qil quantity indicator not properly
test (paragraph 3-11).

calibrated

Perform oil quantity indicating system
test (paragraph 3-11).

Defective detector unit

Defective source unit Perform oil quantity indicating system

test (paragraph 3-11).
O-ring missing in Cinch-Nuline Check connectors for presence of
connectors O-ring.

Perform coaxial cable test (paragraph
3-13).

Loose connections on coaxial cable

3. Indicator needle remains 10° past F.

Check oil tank servicing (T.O.
1A-7D-2-1).

Engine oil tank overserviced

Perform oil quantity indicating system
test (paragraph 3-11).

Defective oil quantity indicator

Defective detector unit Perform oil quantity indicating system

test (paragraph 3-11).

Defective source unit Perform oil quantity indicating system

test (paragraph 3-11).

Defectivé wiring or connector Check wiring for continuity.

4. Oil quantity indicator displays intermittent indications toward E (increased pulse count).

O-ring missing in Cinch-Nuline Check connectors for presence of
connectors O-ring.

Perform coaxial cable test (paragraph
3-13).

Loose connections on coaxial cable

Service oil tank (T.O. 1A-7D-2-1).

Replace defective oil quantity indicator
(paragraph 3-23).

If oil quantity indicator does not
perform within limits, calibrate
indicator (paragraph 3-12).

If detector unit does not perform
within limits, replace defective
detector (paragraph 3-25).

If source unit does not perform within
limits, replace defective source unit
(paragraph 3-24).

Install O-ring.

Tighten nut on back of connector or
replace loose connectors.

Properly service oil tank (T.O.
1A-7D-2-1).

If oil quantity indicator does not
perform properly, replace defective
indicator (paragraph 3-23).

If detector does not perform properly,
replace defective detector
(paragraph 3-25).

If source unit does not perform
properly, replace defective source
(paragraph 3-24).

If continuity is not indicated, replace
defective wiring or connector.

Install O-ring.

Tighten nut on back of connector or
replace loose connectors.
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Table 3-5. Oil Quantity Indicating System Troubleshooting — CONT

Probable cause Isolation procedure Remedy
Defective coaxial cable Disconnect connectors P242 and If resistance is not within limits,
P501 and perform continuity replace coaxial cable.

and resistance checks as shown
in figure FO-4. With connector
P242 isolated from ground,
check resistance between outer
conductor of P501 to airplane
ground for minimum of 10

megohms.
Defective oil quantity detector None Replace defective detector
(paragraph 3-25).
Defective oil quantity indicator None Replace defective indicator

(paragraph 3-23).

5. Oil quantity indicator has intermittent indications toward or past FULL (decreased pulse count).

Loose connection on power cable Disconnect connector P241 from Replace connector or indicator as
indicator and check for loose required.
pins on connector and indicator.

Defective oil quantity indicator None Replace defective indicator
(paragraph 3-23).

Defective oil quantity detector None Replace defective detector
(paragraph 3-25).

NOTE

On airplanes after T.0. 1A-7-596, the oil quantity
indicating system has no troubleshooting
procedures, with the exception of checking coaxial
cable, if system does not function. System is
removed as complete kit item for repair by
manufacturer.
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Table 3-6. Turbine Outlet Temperature Indicating System Troubleshooting

Probable cause Isolation procedure

Remedy

1. Turbine outlet temperature indicator OFF flag is visible with battery switch in BATT.

Remove turbine outlet temperature
indicator from instrument panel.
Disconnect electrical connector
P259 from indicator. Check for 28
volts dc between pins K and L of
connector P259.

Defective turbine outlet temperature
indicator

Defective wiring Check wiring for continuity.

If voltage is indicated, replace defective
turbine outlet temperature indicator
(paragraph 3-26).

If continuity is not indicated, replace
defective wiring.

2. Turbine outlet temperature indicator does not indicate ambient temperature + 10°C (+ 18°F) with engine not operating, is not within
limits with engine operating, is sluggish, or is fluctuating with all other engine indications normal.

Perform T5.1 thermocouple system
static checks (paragraph 3-14).

Defective T5.1 thermocouple system

Perform turbine outlet temperature
indicator check (subparagraph
3-14.5).

Defective turbine outlet temperature
indicator

Disconnect terminals and check for
presence of corrosion.

Corroded terminals

If T5.1 thermocouple system does not
perform within limits, replace
defective component.

Replace turbine outlet temperature
indicator (paragraph 3-26).

Clean terminals.

3. Engine hot caution light does not come on at 620° to 625°C (1,148° to 1,157°F) with TOT test switch held in ON.

Place and hold TOT test switch in ON.
When indicator readout is in excess
of 625°C (1,157°F), open circuit
breaker CB316. Remove indicator
and disconnect electrical connector
P259. Check for continuity between
pins J and M of indicator.

Defective turbine outlet temperature
indicator

Defective wiring Check wiring for continuity.

If continuity is not indicated, replace
defective turbine outlet temperature
indicator (paragraph 3-26).

If continuity is not indicated, replace
defective wiring.

4. Turbine outlet temperature indicator indication does not increase with TOT test switch held in ON.

Check for defective TOT test switch
and defective wiring.

Defective turbine outlet temperature
indicator

Defective wiring Check wiring for continuity.

Defective TOT test switch Remove turbine outlet temperature
indicator and disconnect electrical
connector P259. Hold TOT test
switch in ON and check for

continuity between pins D and E.

If TOT test switch or wiring is not
defective, replace defective turbine
outlet temperature indicator
(paragraph 3-26).

If continuity is not indicated, replace
defective wiring.

If continuity is not indicated, replace
defective TOT test switch.
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Table 3-7. Fuel Flow Indicating System Troubleshooting

Probable cause

Isolation procedure

Remedy

1. Fuel flow indicator inoperative.

Defective fuel flow indicator

Defective fuel flow transmitter

- Defective wiring

Remove fuel flow indicator, connect
serviceable indicator, and perform
operational checkout.

Check for defective wiring.

Check wiring for continuity.

2. Fuel flow indication erratic or sticking with engine operation normal.

Defective fuel flow indicator

Defective fuel flow transmitter

Defective wiring

Remove fuel flow indicator, connect
serviccable indicator, and perform
operational checkout.

Check for defective wiring.

Check wiring for continuity.

If serviceable indicator operates
satisfactorily, replace defective fuel
flow indicator (paragraph 3-31).

If wiring is not defective, replace
defective fuel flow transmitter
(paragraph 3-32).

If continuity is not indicated, replace
defective wiring.

If serviceable indicator operates
satisfactorily, replace defective fuel
flow indicator (paragraph 3-31).

If wiring is not defective, replace
defective fuel flow transmitter
(paragraph 3-32).

If continuity is not indicated, replace
defective wiring.
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Table 3-8. High Pressure Rotor Tachometer Indicating System Troubleshooting

Probable cause Isolation procedure

Remedy

1. Tachometer indicator is slow, sticks, or oscillates.

Defective tachometer indicator None

2. Tachometer indicates O at all times.

Perform high pressure rotor tachometer
system test (paragraph 3-15).

Defective high pressure rotor
tachometer generator

Perform high pressure rotor tachometer
system test (paragraph 3-15).

Defective tachometer indicator

Defective wiring Check wiring for continuity.

3. Tachometer indication inaccurate (indicates high or Iow).

Perform high pressure rotor tachometer
system test (paragraph 3-15).

Defective tachometer indicator

Perform high pressure rotor tachometer
system test (paragraph 3-15).

Defective high pressure rotor
tachometer generator

4. Tachometer indication is unstable (all other indications normal).

Perform high pressure rotor tachometer
system test (paragraph 3-15).

Defective high pressure rotor
tachometer generator

Perform high pressure rotor tachometer
system test (paragraph 3-15).

Defective high pressure rotor
tachometer indicator

Replace defective tachometer indicator
(paragraph 3-33).

If jetcal analyzer does not indicate
engine speed, replace defective
tachometer generator (paragraph
3-34).

If tachometer indicator does not
perform within limits, replace
defective indicator (paragraph 3-33).

If continuity is not indicated, replace
defective wiring.

If not within limits, replace tachometer
indicator (paragraph 3-33).

If tachometer indicator is within limits
but a large error between engine
speed and throttle position is
apparent, replace tachometer
generator (paragraph 3-34).

If test set indication is unstable, replace
tachometer generator (paragraph
3-34).

If test set indication is stable, replace
indicator (paragraph 3-33).
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Table 3-9. Low Fuel Pressure Warning System Troubleshooting

Probable cause Isolation procedure

Remedy

1. Fuel boost 1 caution light is not on with external power applied.

CAUTION

ereene
[T TY TS

Fuel boost pump low pressure switch electrical connector utilizes

push-pull type coupling. To prevent damage to switch and
connector, do not apply tools, such as pliers, or twist this

coupling.
Defective fuel boost pump low pressure Open access 5222-1. Disconnect
switch electrical connector P427 from
pressure switch. Check for
continuity between pins 2 and 3 of
switch receptacle.
Defective wiring ) Check wiring for continuity.

2. Fuel boost 2 caution light is not on with external power applied.

CAUTION

EX T Y
tanene

If continuity is not indicated, replace
defective fuel boost pump low
pressure switch (T.O. 1A-7D-2-6).

If continuity is not indicated, replace
defective wiring.

LP fuel pump low pressure switch electrical connector utilizes

push-pull type coupling. To prevent damage to switch and
connector, do not apply tools, such as pliers, or twist this

coupling.
Defective LP fuel pump low pressure Open access 5222-1. Disconnect
switch ) electrical connector P508 from
pressure switch. Check for
continuity between pins 2 and 3 of
switch receptacle.
Defective wiring Check wiring for continuity.

3. Main fuel pump caution light is not on with external power applied.

Defective HP fuel pump low pressure Open access 6222-2. Disconnect
switch electrical connector from switch.
Check for continuity between pins 1
and 2.
Defective wiring Check wiring for continuity.
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If continuity is not indicated, replace
defective fuel pump low pressure
switch (paragraph 3-36).

If continuity is not indicated, replace
defective wiring,

If continuity is not indicated, replace
defective switch (paragraph 3-37).

If continuity is not indicated, replace
defective wiring.
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Table 3-9. low Fuel Pressure Warning System Troubleshooting — CONT

Probable cause Isolation procedure Remedy

4. Fuel boost 1 caution light is on with engine operating.

CAUTION

wrsene
[T Y YY

Fuel boost pump low pressure switch electrical connector utilizes
push-pull type coupling. To prevent damage to switch and
connector, do not apply tools, such as pliers, or twist this
coupling.

Defective wiring

Defective fuel boost pump low pressure
switch

Defective fuel boost pump

Fuel boost pump hydraulic motor
shutoff valve closed

Fuel boost pump hydraulic motor
inoperative

Check wiring for continuity and
shorted circuit.

Open access 5222-1. Disconnect
electrical connector P427 from
pressure switch. With engine
operating, check for continuity
between pins 2 and 3 of switch
receptacle.

None

Open access 5122-5 and check valve
position.

Troubleshoot hydraulic system (T.O.
1A-7D-2-4).

5. Fuel boost 2 caution light is on with engine operating.

CAUTION

(XY XY
annnnw

If continuity is not indicated or shorted
circuit is indicated, replace defective
wiring.

If continuity is indicated, replace
defective fuel boost pump low
pressure switch (T.O. 1A-7D-2-6).

Replace defective fuel boost pump
(paragraph 5-23).

Open valve.

Replace defective component.

LP fuel pump low pressure switch electrical connector utilizes

push-pull type coupling. To prevent damage to switch and
connector, do not apply tools, such as pliers, or twist this
coupling.

Defective LP fuel pump low pressure
switch

Defective wiring

Defective LP fuel pump

Open access 5222-1. Disconnect
electrical connector P508 from
pressure switch. With engine
operating, check for continuity
between pins 2 and 3 of switch
receptacle.

Check wiring for continuity and short
circuit.

None

If continuity is indicated, replace
defective fuel pump low pressure
switch (paragraph 3-36).

If continuity is not indicated or short
circuit is indicated, replace defective
wiring.

Replace defective LP fuel pump
(paragraph 5-24).
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Table 3-9. low Fuel Pressure Warning System Troubleshooting — CONT

Probable cause Isolation procedure Remedy

6. Main fuel pump caution light is on with engine operating.

Defective HP fuel pump low pressure Open access 6222-2. With engine :If caution light goes out, replace
switch : operating, disconnect electrical defective switch (paragraph 3-37).
connector from either pressure
switch and check caution light.
Connect electrical connector to
switch. Disconnect electrical
connector from other switch and
check caution light.

Defective wiring Check wiring for continuity and If continuity is not indicated or short
shorted circuits. circuit is indicated, replace defective
wiring.
Defective HP fuel pump None Replace defective HP fuel pump

(paragraph 5-27).

3-6. TURBINE OUTLET PRESSURE NOTE
INDICATING SYSTEM TEST. Refer to T.O. 33D7-3-117-2" for air data

simulator operating details.

Test Equipment Required a. Set air data simulator switches and controls

Figure [Name AN type Use and as follows:
& index designation application .
No. Control Setting
POWER ON/OFF.......oooooooooooooeeoeeoeeeeoooo OFF
Equipment Connect
required for et ol 19 7Y0: 85171 ¢ SR 1.30
oxternal Aplanc and MODE ....coccvcrmrrrrrneerren MANUAL/START
clectrical power test set ALTITUDE-RATE.......ooooooooooooooooeooooo 350
Air data simulator [SM-565A/ Provide pressure FEET/MIN X 100
ASM
e outlet ALTITUDE-MANUAL ... 0
Cransmister AIRSPEED-RATE........ooooooooooeeooooeveoooo 350
KNOTS/MIN
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AIRSPEED-MANUAL ..o, 0
AIIMETET ..o eeeereveeersrereeaeeens 29.92
BLEED valve .......covueeieeeeereeenns Clockwise
(altitude) (closed)
BLEED valve ........coooviveiiiieeeeerenenene Clockwise
(airspeed) (closed)

Open accesses 1232-1 and 5131-1.

Disconnect turbine outlet pressure sensing
hose from elbow at aft engine mount.

Connect air data simulator as shown in figure
3-7.

i CAUTION

sansan

In order to avoid damage, technicians
must know how to perform emergency
rundown (step €) prior to starting the
simulator. Do not use this procedure
unless totally necessary. It must be done if
power to simulator is interrupted and
pneumatic hoses must be disconnected. It
is also necessary when the simulator fails
and electrical control is lost. A pronounced
variance in the altimeter and airspeed
readings of the simulator with digital
displays shows a sensor calibration fault.

If during test, perform following steps for
emergency rundown of simulator:

(1) If indication changes cannot be
controlled and power is present, leave
POWER switch in ON. In all other
cases, place POWER switch in OFF.

(2) Rotate Ps and Pt BLEED valves
counterclockwise to open.

T.0. 1A-7D-2-5

(3) When simulator altimeter shows local
altitude and airspeed indicator reads 60
knots, disconnect simulator from
airplane.

Connect external electrical power to airplane
(T.0. 1A-7D-2-1).

Place simulator POWER switch in ON. If
PROGRAM light comes on, briefly hold
PROGRAM START/STOP switch in STOP
to turn light off.

Rotate DIM control for desired brilliance.

CAUTION

rerann

-«

Do not disconnect test hose from simulator
or system under test when lines are
pressurized. Damage to instrument or
simulator may occur.

NOTE

Do not adjust airspeed below 42 knots as
LIMIT light will come on. If LIMIT light
comes on during checkout, it will be
necessary to adjust airspeed above 60
knots, place POWER switch in OFF, and
repeat startup procedure.

Adjust AIRSPEED-MANUAL control until
AIRSPEED digital display equals airspeed
indication and A/S BALANCE light comes
on. Return AIRSPEED-MANUAL control to
zero. If light does not come on, perform the
following procedure:

(1) Adjust AIRSPEED-MANUAL control
to approximately 60 on AIRSPEED
digital display.
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Figure 3-7. Indicating System Test; Turbine Outlet Pressure
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(2) Disconnect hose from Pt fitting on
simulator.

(3) Open Ps BLEED valve.

T.0. 1A-7D-2-5

Adjust ALTITUDE-MANUAL control until
ALTITUDE digital display indicates 1,000
feet. Return control to zero.

m. Adjust AIRSPEED-MANUAL control to
(4) Adjust AIRSPEED-MANUAL control provide airspeed indications on digital
to drive AIRSPEED digital display display as specified in table 3-10. Allow each
toward airpseed indication; then AIRSPEED indication to stabilize.
continue adjusting control in the same
direction until A/S BALANCE light n. Check that turbine outlet pressure indicator

comes on.

(5) Close Ps BLEED valve. If A/S
BALANCE light goes off, repeat substep

4).

(6) Perform steps j and K immediately, and
then perform substeps (7) and (8).

in cockpit indicates correct pressure for each
airspeed setting as specified in table 3-10.
Perform this check up scale; then down scale.

Table 3-10. Turbine Outlet Pressure
Indicating System Test

Air data simulator
airspeed digital display

Cockpit TOP indicator
indication (+ 0.6, —0.9 inch Hg)

(7) Adjust AIRSPEED-MANUAL control (knots)
until AIRSPEED digital display
indicates above 60 knots.
644 25
(8) Connect hose to Pt fitting on simulator 693 30
and proceed to step 1. 737 35
778 40
Verify that ALT BALANCE light is on. If 816 45
light is off, adjust ALTITUDE-MANUAL
control until ALTITUDE digital display is
equal to altimeter indication and ALT .
BALANCE light comes on. o. Adjust AIRSPEED-MANUAL control for
AIRSPEED digital display of 60.
With both ALT and A/S BALANCE lights )
on, momentarily place START switch in up p.  Adjust ALTITUDE‘MANUAL contr'ol for
position. After a 7-second delay, CONTROL ALTITUDE digital display of local altitude.
light will come on indicating the simulator is L
q. Place POWER switch in OFF.

ready for use.

CAUTION

I

Disconnect external electrical power from
airplane (T.0. 1A-7D-2-1).

Disconnect pneumatic hose and electrical

To prevent damage to simulator, do not
exceed 850 knots on digital AIRSPEED
indicator.

cables from airplane and simulator. Make
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u.

sure that vent port (V) on turbine outlet
pressure transmitter is open to atmosphere.

Connect turbine outlet pressure hose to elbow
at aft engine mount.

Close accesses 1232-1 and 5131-1.

3-7. TURBINE OUTLET PRESSURE
INDICATOR TEST.

Test Equipment Required

Figere |[Name AN type Use and
& index designation application
No.

Equipment Provide
required for electrical
connecting power for test
external set
electrical power

Synchro 13819-2A Perform turbine
instrument test (Eclipse Pioneer| outlet pressure
set Division of indicator test

Bendix Corp,
Teterboro, New
Jersey)

Cable assembly  |215-00366-5 Provide atrplane
electrical
power to test
set

Cable assembly  1216-01967-1 Connect turbine
outlet pressure
indicator to
synchro test
set

AC voltmeter 403B Check voltage

The following steps involve voltage which
may cause severe shock or injury. Do not
touch energized components. Take off
rings, watches, and other metallic objects
which may cause shock or burns.

a.
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Remove turbine outlet pressure indicator

(paragraph 3-16).

b.  Open access 1232-1.
¢.  Set test set switches and controls as follows:
Control Position
POWER sWitCh .....c.oovieieeeeeeeeeeeeeennn. OFF
AMPLIFIER control............c.couveeeueeurunene... Fully
counterclockwise
MOTOR VOLTS switch ...ccceeuueeeverenn.n. FULL
MOTOR VOLTS VAR & ...cooauveeerren. Fully
control counterclockwise
MOTOR VOLTS FXD & oo, Fully
control counterclockwise
SYN IND SWitch.....ooeeeeeeeeeeeeeeeeeeeeeerenen CAL
TEST SEL SWitCh.....cooveeeneveceeeeeceerennnnn. OFF
d. Connect test set as showh in figure 3-8.
e.  Connect external electrical power to airplane
(T.0. 1A-7D-2-1).
f Place test set POWER switch in ON. Allow 1
minute for test set warmup.
g.  Check that POWER light comes on.

NOTE

If voltages in steps h and i are not within
limits, reject test set.

Check for 26.0 (+2.6) volts ac between test set
posts 18 and 19.

Check for 10.80 (+1.08) volts ac between test
set posts 19 and 20.

Place test set TEST SEL switch in SYND
IND.

Place SYN IND switch in CAL.

Rotate test set transmitter 1 to obtain each of
the turbine outlet pressure indicator values
specified in table 3-11. If values are incorrect,
replace indicator (paragraph 3-16).
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Table 3-11. Turbine Outlet Pressure Test Equipment Required — CONT
Indicator Test Valves
Figure Name AN type Use and
. & index designation application
Turbine outlet pressure Synchro instrument test set
indicator (inches Hg) value (degrees +0°20") Ne.
25 148 Cable assembly 216-01967-1 Connect turbine
outlet pressure
30 164 transmitter to
35 180 synchro test
40 196 set
45 212
Voltmeter 403B Check voltage

m. Place test set POWER switch in off (down) 3-8.1. Preparation.
position.
a. Remove turbine outlet pressure transmitter
n. Place test set switches in OFF. Rotate all (paragraph 3-17).
controls fully counterclockwise.
b.  Open access 1232-1.
o. Disconnect external electrical power (T.O.
1A-7D-2-1). NOTE

Refer to T.O. 33D7-117-2 for air data

p. Disconnect test set from indicator and simulator operating details.

ARW-77 test receptacle J308.

. .. c.  Set air data simulator switches and controls
q. Install turbine outlet pressure indicator

foll .
(paragraph 3-16). as follows
Ji Setti
r.  Close access 1232-1. Contro clting
POWER ON/OFF......ueeeeeeeeeeeeereesaenns OFF
3-8. TURBINE OUTLET PRESSURE MACH LIMIT ...t 1.30
TRANSMITTER TEST AND CALIBRATION. MODE MANUAL/START
Test Equipment Required ALTITUDE-RATE.....oteteeeeeeeeveeeereseaann. 350
FEET/MIN X 100
Figure (Name AN type Use and ALTITUDE-MANUAL.......oooteeerooromrerren, 0
& index designation application
No. AIRSPEED-RATE......ooeeeeeeeeeeeeeeeeeeeeeennn, 350
KNOTS/MIN
Equipment Provide AIRSPEED-MANUAL ....... 0
required for eectricat  ARSPEED-MANUAL .o
connecting power for test ALTIMETER 29.92
external setand  ALTIMETER .ol .
electrical power airplane BLEED VALVE.......cicereene. Clockwise
Air data simulator |SM-565A/ Provide pressure (altitude) (Closed)
ASM source to BLEED VALVE.......ooooeeoeeeeeeeeeen. Clockwise
turbine outlet .
pressure (airspeed) (closed)
transmitter
) d.  Place synchro instrument test set switches in
Synchro 13819-2A Provide angular .
)i,::trumem test (Eclipse Pioneer ingc:tions of OFF. Rotate controls fully counterclockwise.
set Division of turbine outlet
Bendix Corp, pressure
Teterboro, New | transmitter
Jersey)




€.

f.

Connect air data simulator as shown in figure

FO-7.

CAUTION

dednne
ersnse

In order to avoid damage, technicians
must know how to perform emergency
rundown (step f) prior to starting the
simulator. Do not use this procedure
unless totally necessary. It must be done in
case power to simulator is interrupted and
pneumatic hoses must be disconnected. It
is also necessary when the simulator fails
and electrical control is lost. A pronounced
variance in the altimeter and airspeed
readings of the simulator with digital
displays shows a sensor calibration fault.

If necessary during test, perform following

steps for emergency rundown of simulator:

(1) If indication changes cannot

controlled and power is present, leave
POWER switch in ON. In all other

cases, place POWER switch in OFF.

(2) Rotate Ps and Pt BLEED valves

counterclockwise to open.

(3) When simulator altimeter displays local
altitude and airspeed indicator shows 60
knots, disconnect simulator from

transmitter.

Connect external electrical power to airplane

(T-0. 1A-7D-2-1).

Place simulator POWER switch in ON. If
PROGRAM light comes on, momentarily
hold PROGRAM START/STOP switch in

STOP to turn light off.

Rotate DIM control for desired brilliance.

CAUTION

(XX XY
EX YN

Do not disconnect test hose from simulator
or system when lines are pressurized.
Damage to transmitter or simulator may
occur.

T.0. 1A-7D-2-5

NOTE

Do not adjust airspeed below 42 knots or
LIMIT light will come on. If LIMIT light
comes on during checkout, airspeed must
be adjusted above 60 knots, POWER
switch set in OFF, and startup procedure
repeated.

Adjust AIRSPEED-MANUAL control until
AIRSPEED digital display equals airspeed
indication and A/S BALANCE light comes
on. Return AIRSPEED-MANUAL control to
zero. If light does not come on, perform the
following:

(1) Adjust AIRSPEED-MANUAL control
to approximately 60 on AIRSPEED
digital display.

(2) Disconnect hose from Pt fitting on
simulator.

(3) Open Ps BLEED valve.

(4) Adjust AIRSPEED-MANUAL control
to drive AIRSPEED digital display
toward airspeed indication; then
continue adjusting control in the same
direction until A/S BALANCE light
comes on.

(5) Close Ps BLEED valve. If A/S
BALANCE light goes off, repeat substep
.

(6) Perform steps k and | immediately, and
then substeps (7) and (8).

(7) Adjust AIRSPEED-MANUAL control
until AIRSPEED digital display
indicates above 60 knots.

(8) Connect hose to Pt fitting on simulator
and proceed to step m.

Verify that ALT BALANCE light is on. If
light is off, adjust ALTITUDE-MANUAL
control for ALTITUDE digital display equal
to altimeter indication; ALT balance light will
then come on.

With both ALT and A/S BALANCE lights

on, momentarily place START switch in up
position. After a 7-second delay, CONTROL
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light will come on to indicate the simulator is
ready for use.

CAUTION

sannee
esanse

To prevent damage to simulator, do not
exceed 850 knots on digital AIRSPEED
indicator.

m. Adjust ALTITUDE-MANUAL control until
ALTITUDE digital display indicates 1,000
feet. Return control to zero.

n. Place synchro instrument test set TEST SET
switch in TRANS.

The following steps involve voltage which
may cause severe shock or injury. Do not
touch energized components. Take off
rings, watches, and other metallic objects
which may cause shock or burns.

0. Place test set POWER switch in ON. Allow 1
minute for test set warmup.

NOTE

If voltage checks in steps p and q are not
within limits, reject synchro instrument
test set.

p. Check for 26.0 (+2.6) volts ac between posts
18 and 19 on test set.

q. Check for 10.80 (+1.08) volts ac between
posts 19 and 20 on test set.

r.  Rotate AMPL GAIN control on test set fully
clockwise.

3-8.2. Transmitter Test.

a.  Adjust air data simulator
AIRSPEED-MANUAL control for airspeed
indications on digital display as specified in
table 3-12. Allow each airspeed indication to
stabilize.
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NOTE

Tap transmitter lightly before checking
synchro instrument test set indication.

b. Check that indication on test set is within
limits specified in table 3-12 for each
simulator AIRSPEED digital display.
Perform this check up scale; then down scale.

Table 3-12. Turbine Outlet Pressure
Transmitter Test Valves

Air data simulator airspeed
digital display indication

Synchro instrument test set
indication (degrees +1° 36’,

(knots) —~2° 36)
644 148
693 164
737 180
778 196
816 212

c.  If test set readings are within limits specified
in table 3-12, perform shutdown
(subparagraph 3-8.4).

d. If test set readings are not within limits in
table 3-12, calibrate transmitter
(subparagraph 3-8.3).

3-8.3. Transmitter Calibration.

a. Remove dust cover (figure FO-7) from
turbine outlet pressure transmitter.

b. Turn insert (lock) out approximately
one-quarter turn to free nylon washer.

c. Adjust air data simulator
AIRSPEED-MANUAL control until airspeed
digital display is 737 knots.

d. Tum screw (zero adjust shaft) in turbine
outlet pressure transmitter until synchro test
set indicates 180° (+1°36", —2°36").

€. Turn screw out slightly to remove any force
on transmitter drive arm.

f Tighten insert (lock) and install dust cover.



Adjust air data simulator
AIRSPEED-MANUAL control for airspeed
digital displays specified in table 3-12. Allow
each airspeed indication to stabilize.

NOTE

Tap transmitter lightly before checking test
set indication.

Check that indication on test set is within
limits specified in table 3-12 for each
simulator airspeed digital display. Perform
this check up scale; then down scale.

T.0. 1A-7D-2-5

3-9. OIL PRESSURE INDICATOR TEST.

Test Equipment Required

If synchro test set indications are not within
limits, replace turbine outlet pressure
transmitter (paragraph 3-17).

3-8.4. Shutdown.

a.

Adjust simulator AIRSPEED-MANUAL
control until AIRSPEED digital display is 60.

Adjust simulator ALTITUDE-MANUAL
control until ALTITUDE digital display
shows local altitude.

Place simulator POWER switch in OFF.

Place test set POWER switch in off (down)
position.

Disconnect external electrical power from
airplane (T.O. 1A-7D-2-1).

Disconnect external power source from test
set.

Disconnect simulator and synchro test sct
from turbine outlet pressure transmitter.

Install turbine outlet pressure transmitter
(paragraph 3-17).

Close access 1232-1.

Figure [Name AN type Use and
& index designation application
No.

Equipment Provide
required for electrical
connecting power for test
external power set

Synchro 13819-2A Perform oil
instrument test (Eclipse Pioneer| pressure
set Division of indicator test

Bendix Corp,
Teterboro, New
Jersey)

Cable assembly  {215-00366-5 Provide airplane
electrical
power to test
set

Cable assembly 215-00380-1 Adapt indicator
to test set

AC voltmeter 403B Check voltage

a. Remove oil pressure indicator (paragraph

3-19).

b. Open access 1232-1.
c.  Set test set switches and controls as follows:
Control Position
POWER SWItCh ...vvveeiieicvcenreereeecccciececenes OFF
AMPLIFIER control.......ccccecveeeeeeccmcencneacnae Fully
counterclockwise
MOTOR VOLTS switCh...cccceeevveececcnnnnn. FULL
MOTOR VOLTS VAR @ ......cuvriviriennnnnn Fully
control counterclockwise
MOTOR VOLTS FXD & .ooieieinnen Fully
control counterclockwise
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ACCESS 12321

TRANS

SERVO ~

SYN
IND

TEST SEL
2

FXD © VAR ©

OIL PRESSURE
INDICATOR
(INSTRUMENT
PANEL)

SYN IND [

] QB86030-1
U

{ACCESS 123241)
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TEST UNIT
9
N 12 13
215.00366.5 @ AL &t
- )
POWER-INPUT — SPARE —
10

MOTOR OFF

MOTOR VOLTS ——

- 16
ON
¢
"7

POWER

Figure 3-9. Indicator Test; Oil Pressure
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SYN IND SWitch.......coooeerereeeereriesrererenenenens CAL

TEST SEL switch......oooveiieeeeeceeeeee OFF

d. Connect test set as shown in figure 3-9.

e. Connect external electrical power (T.O.
1A-7D-2-1).

f  Place test set POWER switch in ON. Warm
up test set for 1 minute.

g.  Check that POWER light comes on.

NOTE

T7.0. 1A-7D-2-5

m. Place POWER switch in off (down) position.

n. Place all test set switches in OFF. Rotate all
controls fully counterclockwise.

o. Disconnect external electrical power (T.O.
1A-7D-2-1).

p. Disconnect test set from indicator and
ARW-77 test receptacle J308.

g. Install oil pressure indicator (paragraph 3-19).

r. Close access 1232-1.

If voltages in steps h and i are not within
limits, reject test set.

3-10. OIL PRESSURE TRANSMITTER
TEST.

h. Check for 26.0 (+2.6) volts ac between test set
posts 18 and 19.

i.  Check for 10.80 (+1.08) volts ac between test
set posts 19 and 20.

j. Place TEST SEL switch 2 in SYN IND.

k. Place SYN IND switch in CAL.

Rotate test set transmitter 1 to obtain each of
the oil pressure indicator values in table 3-13.
For each indication, check that test set dial
indicates angles shown within +4°. If values
are not within limits, replace indicator
(paragraph 3-19).

Table 3-13. Oil Pressure Indicator Test
Valves

QOil pressure indicator

Test set value (degrees)

pressure (psi)

0 20

20 126
30 180
40 232
50 285
60 340

Test Equipment Required
Figure (Name AN type Use and
& index designation application
No.

Equipment Provide
required for electrical
connecting power for test
external set

electrical power

instrument test
set

Cable assembly

Cable assembly

AC voltmeter

(Eclipse Pioneer
Division of
Bendix Corp,
Teterboro, New
Jersey)

215-00366-5

215-00380-1

403B

Jet oil servicing  |{MS54930-3 Provide oil
unit pressure
Synchro 13819-2A Perform test

Provide airplane
electrical
power to test
set

Adapt indicator
to test set

Check voltage
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Avoid radiation contamination by
adhering to exposure limits. For physical
contact with the oil tank source tube,
maximum safe exposure time is 15
minutes at one time or a total of 20
minutes per week. At a distance of 12
inches from the source tube, maximum
time is 3.3 hours per week. There is no
exposure time limit 3 feet from source
tube. Deviations from these limits shall be
approved by the base medical service.
Personnel working with or near this source
tube shall become familiar with the
procedures in T.O. 00-110N-11.

a.  Extend arresting gear (T.O. 1A-7D-2-7).

b. = Open accesses 5222-3-1 and 1232-1.

c. Cut lockwire and disconnect -electrical
connector P504 from oil pressure transmitter.

d.  Place test set switches and controls as follows:

Control Position

POWER sWitCh ..........oovuveeeeeeeeeevreeernnnn OFF

AMPLIFIER control........ccccouvueeeueveeeeenn. Fully

counterclockwise

MOTOR VOLTS switch....ccccceeeeunmeennn.. FULL

MOTOR VOLTS VAR & ........coaneun... Fully

control counterclockwise

MOTOR VOLTS FXD & ... Fully

control counterclockwise

SYN IND switcCh......coovvveeeneeeeeeeeeceseernnnn, CAL

TEST SEL sWitch.....c.ooeivneeeeeeeeeveverennnn, OFF

e.  Connect test set as shown in figure 3-10.

f Disconnect engine oil pressure tube from
transmitter. Connect jet oil servicing unit to
transmitter.

g. Connect .external electrical power (T.O.

1A-7D-2-1).

Place POWER switch in ON. Warm up test
set for 1 minute. Check that POWER light
comes on.

NOTE

If voltages in steps i and j are not within
limits, reject test set.

Check for 26.0 (+2.6) volts ac between test set
posts 18 and 19.

Check for 10.80 (+1.08) volts ac between test
set posts 19 and 20.

Place TEST SEL switch 2 in TRANS.
Rotate AMPLIFIER control fully clockwise.

Operate jet oil servicing unit to obtain each of
the oil pressure values specified in table 3-14.
Check that test set dial indicates angles within
tolerances. If values are not within limits,
replace transmitter (paragraph 3-20).

Table 3-14. Oil Pressure Transmitter Test
Valves

Oil pressure indicator
pressure (psi)

Test set value (degrees)

0 20 (+6)
10 73 (+6)
20 126 (+7)
30 180 (+7)
40 232 (+7)
50 285 (+7)
60 340 (+7)

Place POWER switch in off (down) position.

Place all test set switches in OFF. Rotate all
controls fully counterclockwise.

Disconnect external electrical power (T.O.
1A-7D-2-1).

Bleed pressure and disconnect jet oil servicing
unit from transmitter. Connect engine oil
pressure tube to transmitter.
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TRANS
-—

TEST SEL
2

FXD @

FXD © VAR @
SYN IND v

OIL PRESSURE

TRANSMITTER ]4215{)0380-5
(ACCESS 6222-2) O ).

TEST UNIT
9

215-00366-5

POWER-INPUT — SPARE — —’20
10

ON

ARW-77 TEST

- FuLL Vi a GAIN-
EEN Prical s /
A : — VAR \
.t 4 5 [ .: 7 @ 8

MOTOR VOLTS v AMPLIFIER

ACCESS 1232-1

Figure 3-10. Transmitter Test; Oil Pressure
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Y.

Disconnect test set from transmitter and
ARW-77 test receptacle J308.

Connect electrical connector P504 to
transmitter. Secure with MS20995C32
lockwire.

Perform oil pressure indications system
operational checkout (paragraph 3-4). Do not
shut down engine.

With engine operating at idle, open engine oil
pressure tube at transmitter and bleed air
from tube.

Tighten pressure tube and check for leaks.
Shut down engine (T.O. 1A-7D-2-1).

Close accesses 5222-3-1 and 1232-1.

Retract arresting gear (T.O. 1A-7D-2-7).

3-11. OIL QUANTITY INDICATING
SYSTEM TEST.

] Test Equipment Required
Figure [Name AN type Use and
& index designation application
No.

Equipment Provide
required for electrical
connecting power to test
external set

electrical power

Multimeter AN/PSM-6 Check voltage
Nucleonic oil 1001-01-000 Ensure that oil
quantity (General quantity
indicating Nucleonics indicating
system test set Corporation) system is
adjusted and
operating
properly
Nucleonic cable {1002-01-099 Connect test set
set (General to airplane
Nucleonics system
Corporation)
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f.

Avoid radiation contamination by
adhering to exposure limits. For physical
contact with the oil tank source tube,
maximum safe exposure time is 15
minutes at one time or a total or 20
minutes per week. At a distance of 12
inches from the source tube, maximum
time is 3.3 hours per week. There is no
exposure time limit 3 feet from source
tube. Deviations from these limits shall be
approved by the base medical service.
Personnel working with or near this source
tube shall become familiar with the
procedures in T.O. 00-110N-11.

Dangerous voltages exist when using test
set. Make sure external grounding clip is
properly attached to a suitable ground
before applying power to test set.

High/lethal voltages may cause severe
shock or death. Use caution and do not
touch energized components.

Open access 5222-2.

Disconnect electrical connector P501 from
is installed in

detector. Check that seal
connector.

Make sure that test set INPUT POWER

switch is in OFF.

Connect test set to detector as shown in figure

3-11.

Place test set INPUT POWER switch in
STAND BY. Check that POWER ON light

comes on.

NOTE

If test set warmup has been completed and
test set shut down for less than 30 minutes,
warmup is not required.

Warm up test set as shown in table 3-15.



DETECTOR

Assure external grounding clip is properly
attached to a suitable ground before
applying power to tester.

1002-01-099-1

1001-01-065-1

T.O. 1A-7D-2-5

116 VOLT
400 HERTZ

TANK

Q&

(6]

INE  INSTR.

48

Je

(SEE O CALIDRATION DETECTOR INPUT
NOTE) MOOE DETECTOR METER POWER
@ SIMULATOR voLYASE @
§ SPARE LA ra
NUCLEONIC OIL QUANTITY @ @
L INDICATING SYSTEM TEST SET
= \ e} 1001-01-000 O
RADIATION
SOURCE DISK

TANK

43

Qo".
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mOou

STA“’ 8y
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Figure 3-11. Indicating System Test; Oil Quantity
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Table 3-15. Nucleonic Oil Quantity Test
Set Warmup Time

Ambient temperature (F) Minimum warmup time

(minutes)

—40 to 31 20
32t0 67 . 16
68 to 103 12
103 to 130 7
Over 131 2

Place test set INPUT POWER switch in ON.
Check that POWER ON light remains on.

Place CALIBRATION MODE switch in
TANK.

Set HIGH VOLTAGE control (digital dial) to
reading on calibration card for 760 volts dc.

Adjust DETECTOR SIMULATOR control
for null on DETECTOR METER. If null is
obtained and detector and source tube are
operating properly, proceed to step L

If null cannot be obtained, proceed as follows:

NOTE

Radiation source disk supplied with test
set is not a radiation hazard.
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(1) Place radiation source disk against
detector at 4.5 (+0.2) inches from
electrical connector end of detector
(figure 3-11). Adjust DETECTOR
SIMULATOR control to obtain null.

(2) If null is obtained on DETECTOR
METER, replace source unit (paragraph
3-24).

(3) If null is not obtained on DETECTOR
METER, replace detector  unit
(paragraph 3-25).

Place INPUT POWER switch in OFF.

Disconnect test set from detector and power
source.

Connect electrical connector P501.

Remove oil quantity indicator from
instrument panel (paragraph 3-23).

Disconnect electrical connectors P241 and
P242 from oil quantity indicator.

Connect test set to airplane and oil quantity
indicator as shown in figure 3-12.

Connect external electrical power to airplane
(T.O. 1A-7TD-2-1).

Place test set INPUT POWER switch in
STANDBY. Check that POWER ON light
comes on.

Allow test set to warm up as shown in table
3-15.

Place test set INPUT POWER switch in ON.
Check that POWER ON light remains on.

Set HIGH VOLTAGE control (digital dial) to
reading on calibration card for 760 volts dc.

Place test set CALIBRATION MODE switch
in TANK. - Adjust DETECTOR
SIMULATOR - control to obtain null signal
on DETECTOR METER. If null is obtained,
proceed to step y.

NOTE

If wiring does not check within limits,
replace defective section or connector.
Repeat oil quantity indicating system test.

If null is not obtained, check airplane wiring
as follows:

(1) Place test set INPUT POWER switch in
OFF.

(2) Disconnect electrical connector P501
and isolate from ground. Check that seal
is installed in connector.

(3) Place test set INPUT POWER switch in
ON. Make sure HIGH VOLTAGE
digital dial is adjusted to setting on
calibration card for 760 volts dc.
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NOTE 2)

The following voltage check must be made
with an AN/PSM-6 multimeter.

Slowly increase DETECTOR
SIMULATOR control and check for
smooth movement of indicator needle

ab.

ac.

ad.

ac.

af.

(4) Place AN/PSM-6 multimeter RANGE
switch in 1000 VOLT and SELECTOR
switch in DCV 20K OHMS/VOLT.
Check that voltage between center pin of
P501 and shield is greater than 400 volts
dc.

© (5) Place INPUT POWER switch in OFF.

(6) Disconnect electrical connector P242
and isolate from ground.

from F toward E.

(3) If digital dial displays 500 without
needle movement, hold setting of 500
and adjust EMPTY adjustment screw
on indicator- fully counterclockwise as
viewed from rear (10 turns maximum).
If there is no needle movement, replace
oil quantity indicator (paragraph 3-23);
if there is movement, calibrate system
(paragraph 3-12).

ag. If no fault has been found in the steps above,
(7) Perform continuity and resistance perform oil quantity indicating system
checks between P242 and P501 as calibration (paragraph 3-12).
shown in figure FO-4. Lo
ah. Place INPUT POWER switch in OFF.
(8) Check resistance  between  outer . . .
conductor of P501 to airplane ground ai. Dlsconnect external electrical power from
for minimum of 10 megohms. airplane (T.O. 1A-7D-2-1).
(9) Connect electrical connectors P241 and aj. Disconnect test set from airplane.
P501.
ak. Connect electrical connectors P241 and P242
Make sure INPUT POWER switch is in OFF. to indicator.
Disconnect test cable connector P4 at test set al. Install oil quantity indicator in instrument
connector J4 to remove detector tube load. panel (paragraph 3-23).
am. Close access 5222-2.

Place INPUT POWER switch in ON.

Place test set CALIBRATION MODE switch
in POWER.

Adjust HIGH VOLTAGE control for null on
the DETECTOR METER.

3-12. OIL QUANTITY INDICATING
SYSTEM CALIBRATION.

Test Equipment Required

Compare HIGH VOLTAGE indication FignreA Name AN type Use and
(digital dial) with test set calibration card. :‘""e" designation application
0.
If HIGH VOLTAGE indication is outside of
acceptable voltage range on card (660 to 760 Equipment Provide
volts dc), replace oil quantity indicator required for electrical
connecting power to test
(paragraph 3-23). external set
electrical power
Check indicator as follows: o
Nucleonic oil 1001-01-000 Ensure that oil
3 . quantity (General quantity
(1) Place CALIBRATION MODE switch in indicating test Nucleonics indicating
SIMULATOR. Adjust DETECTOR set Corporation) system is
SIMULATOR control to a digital dial e nd
indication of 0. properly
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Test Equipment Required — CONT

Figure |Name AN type Use and
& index designation application
No.
Nucleonic cable {1002-01-099 Connect test set
set (General to airplane
Nucleonics system
Corporation)
Torque wrench, |GGG-W-686 Measure torque
10 to 150
inch-pounds

Avoid  radiation contamination by
adhering to exposure limits. For physical
contact with the oil tank source tube,
maximum safe exposure time is 15
minutes at one time or a total of 20
minutes per week. At a distance of 12
inches from the source tube, maximum
time is 3.3 hours per week. There is no
exposure time limit 3 feet from source
tube. Deviations from these limits shall be
approved by the base medical service.
Personnel working with or near this source
tube shall become familiar with the
procedures in T.O. 00-110N-11.

Dangerous voltages exist when using test
set. Make sure external grounding clip is
properly attached to a suitable ground
before applying power to test set.

High/lethal voltages may cause severe

shock or death. Use caution and do not
touch energized components.
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NOTE

Qil quantity system calibration is required
when engine is removed and replaced with
a substitute engine, or every 6 months.
Calibration is also required when a
component fails (source tube, detector, or
indicator).

3-12.1. Preparation. (Figure 3-12.)

Check oil level in tank. Mark level with a
temporary marking (pencil, tape, etc); then
drain oil tank as follows:

NOTE
Above procedure prevents over servicing
of oil tank; 1 to 2 pints of oil may have
drained into engine.
(1) Open access 5222-2-1.

(2) Remove oil sampling drain valve cap.

CAUTION

sennnw
LT Y

To prevent damage to drain valve and
subsequent loss of engine oil, do not use
tools on drain valve handle.

(3) Open valve and drain oil.

(4) Install cap on oil sampling drain valve.
Torque to 75 inch-pounds.

Remove oil quantity indicator from
instrument panel (paragraph 3-23).

Disconnect electrical connectors P241 and
P242 from oil quantity indicator.



Avoid radiation contamination by
adhering to exposure limits. For physical
contact with the oil tank source tube,
maximum safe exposure time is 15
minutes at one time or a total of 20
minutes per week. At a distance of 12
inches from the source tube, maximum
time is 3.3 hours per week. There is no
exposure time limit 3 feet from source
tube. Deviations from these limits hsall be
approved by the base medical service.
Personnel working with or near this source
tube shall become familiar with the
procedures in T.O. 00-110N-11.

Dangerous voltages exist when using test
set. Make sure external grounding clip is
properly attached to a suitable ground
before applying power to test set.

Connect test set to airplane and oil quantity

indicator as shown in figure 3-12.

Connect external electrical power to airplane

(T.O. 1A-7D-2-1).

Disconnect test cable connector P4 at test set

connector J4 to remove detector tube load.

Place test set INPUT POWER switch in
STAND BY. Check that POWER ON light

comes on.

NOTE

If test set warmup has been completed and
test set shut down for less than 30 minutes,
warmup is not required.

Warm up test set as shown in table 3-15.

Place test set INPUT POWER in ON. Check

that POWER ON light comes on.

Place test set CALIBRATION MODE switch

in POWER.

0.
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CAUTION

During the time test set shows null and
indications are recorded, all engine access
doors shall be closed. Also, -all personnel
shall be at least 3 feet away from the engine
oil tank to avoid variations in indications.

Adjust HIGH VOLTAGE control for a null
on DETECTOR METER. High voltage
control shall remain at this setting during
calibration procedure.

Compare HIGH VOLTAGE indication
(digital dial) with test set calibration card.
Reject oil quantity indicator if HIGH
VOLTAGE indication is outside of required
voltage range (660 to 760 volts dc) on
calibration card.

Place INPUT POWER switch in OFF.

Reconnect test cable connector P4 to test set
connector J4.

Place INPUT POWER switch in ON.

3-12.2. Calibration.

a.

d.

Place CALIBRATION MODE switch in
TANK.

Adjust test set DETECTOR SIMULATOR
control for null on DETECTOR METER.

NOTE

Due to the built-in damping of the null
meter, let meter stabilize for 30 seconds
before taking final reading.

Record DETECTOR SIMULATOR
indication (digital dial) when null is obtained.

NOTE

If a CAL position is marked on oil level
window, this position is to be disregarded.
This level has no function in the present oil
quantity indicating system calibration
procedures.

Service oil tank (T.O. 1A-7D-2-1) to 1 pint

low mark on sight glass.
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OIL QUANTITY _NOTE
INDICATOR :l"z *
1. Do not connect if airplane power is used.
P21 P242 e 2. Assure external grounding clip is properly
C attached to a suitable ground before
- applying power to tester.
<
g
2
1001-01-063-1 é &
= 8
3
b=y 1001-01-065-1 115 VOLT
1001-01-061-1 =4 (SEE NOTE 1) 400 HERTZ
AC
POWER
SOURCE
J3 s e \
e)
@ rowme O on ®
®
owen, "-':u-uum suup (3]
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(SEE O  caLismation DETECTOR mm
NOTE 2) oot uucm veren
;@ V«Jm
SPARE £ 1 re
NUCLEONIC OIL QUANTITY
INDICATING SYSTEM TEST SET

o

(o] 1001-01-000

o _/
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Figure 3-12. Indicating System Calibration; Oil Quantity .
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Adjust DETECTOR SIMULATOR -control
for null on DETECTOR METER.

Record DETECTOR SIMULATOR (digital
dial) when null is reached.

Place CALIBRATION MODE switch in
SIMULATOR. Adjust DETECTOR
SIMULATOR for value recorded in step f.

NOTE

Turning adjustment screw on oil quantity
indicator clockwise (viewed from rear) will
drive point toward F; counterclockwise,
toward E. Due to system time constant,
allow a minimum of 1 minute for
stabilization.

Adjust FULL adjustment screw on back of ol
quantity indicator until pointer indicates F.

Adjust test set DETECTOR SIMULATOR to
value recorded in step C.

Adjust EMPTY adjustment screw on back of
the indicator until pointer indicates E.

Repeat steps g through j until no further
adjustment is required.

Open access 1232-1 and open circuit breaker
CB3149.

NOTE

Engine oil caution light in cockpit and
LOW LEVEL light on test set will come on
at the same time.

Adjust DETECTOR SIMULATOR control
until oil quantity indicator pointer indicates
1/2 of full scale.

If oil warning light on caution panel is on,
turn WARN adjustment screw
counterclockwise until light goes out; then
clockwise until light comes on.

If oil warning light on caution panel is out,
turn WARN adjustment screw clockwise until
light comes on.

T.0. 1A-7D-2-5

Simulate increasing oil level by decreasing
DETECTOR SIMULATOR setting until
light goes out.

Simulate decreasing oil level by increasing
DETECTOR SIMULATOR setting until
engine oil warning light comes on. The
quantity indicator pointer shall be at 1/2
(+1/32, —0) of full scale.

Repeat step p. Light shall go out at 5/8
(+1/32) of pointer full scale.

3-12.3. Post Calibration.

Place test set INPUT POWER switch in OFF.

Shut down but do not disconnect external
electrical power.

Disconnect test set from airplane.
Using varnish MIL-V-173B or equivalent,
paint slippage mark on indicator adjustment

SCrews.

Connect electrical connectors P241 and P242
to indicator.

Install oil quantity indicator in instrument
panel (paragraph 3-23).

NOTE

The oil quantity indicator tolerance is in
addition to the allowable pointer
fluctuation.

Apply external electrical power and verify .
that oil quantity indicator indicates F
(£1/32).

Disconnect external electrical power from
airplane (T.O. 1A-7D-2-1).

Remove oil sampling drain valve cap and
open valve. Drain oil to temporary mark
determined in subparagraph 3-12.1.

Close circuit breaker CB3149.

Close accesses 1232-1 and 5222-2-1.
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3-13. OIL QUANTITY INDICATING
SYSTEM COAXIAL CABLE TEST.

Test Equipment Required
Figure {Name AN type Use and
& index designation application
No.

Multimeter AN/PSM-6 Check voltage

Nucleonic oil 1001-01-000 Input voltage
quantity (General into coaxial
indicating Nucleonics cable
system test set Corporation)

Equipment Provide
required for electrical
connecting power for test
external set

electrical power

Avoid radiation contamination by
adhering -to exposure limits. For physical
contact with the oil tank source tube,
maximum safe exposure time is 15
minutes at one time or a total of 20
minutes per week. At a distance of 12
inches from the source tube, maximum
time is 3.3 hours per week. There is no
exposure time limit 3 feet from source
tube. Deviations from these limits shall be
approved by the base medical service.
Personnel working with or near this source
tube shall become familiar with the
procedures in T.O. 00-110N-11.

Dangerous voltages exist when using test
set. Make sure external grounding clip is
properly attached to a suitable ground
before applying power to tester.
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Open accesses 1121-8, 2211-2, 5111-2,
5222-1, and 5222-2.

Remove oil quantity indicator (paragraph
3-23),

Make sure that test set INPUT POWER
switch is in OFF and CALIBRATION
MODE switch is in POWER.

Connect test set and multimeter to coaxial
cable as shown in figure 3-13.

Place test set INPUT POWER switch in
STAND BY. Check that POWER ON light
comes on.

NOTE

If test set warmup has been completed and
test set shut down for less than 30 minutes,
warmup is not required.

Warm up test set as shown in table 3-15.

Place test set INPUT POWER switch in ON.
Check that POWER ON light remains on.

Set HIGH VOLTAGE control (digital dial) to
999.

Shake and rotate each connector and coaxial
cable in turn while monitoring voltage
reading on multimeter. Change of voltage
indicates faulty coaxial cable.

Place INPUT POWER switch in OFF.

Disconnect test set and multimeter from
coaxial cable.

Install oil quantity indicator (paragraph 3-23).

Close accesses 1121-8, 2211-2, 5111-2,
5222-1, and 5222-2.



1. Assure external grounding clip is properly attached to a
suitable ground before applying power to tester.

2. Connect negative lead to cable shield.

3. If power is not connected to airplane, connect
1001-01-065-1 to J6.

4. If power is connected to airplane, connect
1001-01-061-1 to J2.
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COAXIAL MULTIMETER
CABLE . _
) D ( ) ]
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(ACCESS 5222-2)
(SEE NOTE 2)
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Figure 3-13. Coaxial Cable Test; Oil Quantity Indicating System
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3-14. T5.1 THERMOCOUPLE SYSTEM
STATIC CHECKS.

Test Equipment Required

checks are to be made sequentially, do not
close access doors or disconnect equipment
that will be required in a later check.

" N N Use and 3-14.1. Turbine Outlet Temperature
igure ame ype a . . -
& tndox designation application Indicating System Check. (Figure 3-14.)
No.
NOTE
Equipment Provide This chepk tests the overall perfqrmgncg of
required for electrical the turbine outlet temperature indicating
connecting power for system
external airplane and -
electrical power test set .
a. Remove engine removal door (T.O.
Multimeter AN/PSM-6 Measure 1A-7D-2- D).
continuity and
resistance
b.  Remove junction box cover (1).
Bridge AN/URM-90 Measure
resistance
3-15 Cable assembly |BH10554 Adapt Jetcal +  CAUTION :
(216-01983-1) analyzer cable . -
to TOT .
indicator To prevent damage to ballast resistor, use
extreme care when removing. Altering the
3-15 Jetcal analyzer H119M (Howell |Measure turbine value of the resistor will cause low TOP or
trim set Instruments, outlet
Inc, Fort temperature, undptected overtemperature. Refe{ to
Worth, Texas) | and supply engine logbook for value of ballast resistor.
electrical
k¢ .
_ﬁ;’;{g p?'obes c. Remqve nuts (2), washers (3), terminal
isolation plate (4), and ballast resistor(s) (5).
Torque wrench, 0 |GGG-W-686 Measure torque
15 . . .
it::ch_p ounds d. Dlscqnnect amplifier white lead (6) and
amplifier green lead (7).
Torque wrench, 5 |GGG-W-686 Measure torque
;ﬁcio ounds e. Install terminal isolation plate (4), washers
P (3), and nuts (2). Tighten nuts to 25
Extension handle |BH492B-3 Hold heater inch-pounds torque.
(Howell probes fpr .
%ﬁi"l‘;g:“‘s installation f. Set switch controls on Jetcal analyzer trim set
Worth, Texas) as follows:
3-15 Heater probe (9) |BH7447-70 Heat T5.1 Control Position
(Howell thermocouple
instrlgmrfnts probes INSUL CHECK SWITCH...........o........ R X100
nc, ro
Worth, Texas) RES CHECK SWITCH.................. NULL BAL
3-15 Junction box BH361-12 Connect heater A/C AND IND
(Howell probe cables PRESSURE SWITCH ..o OFF
Instruments
Inc, Fort TEMP INPUT SWITCH ...... HEATER CABLE
Worth, Texas)
RPM SWITCH........oooooeeeoeee OFF
A/CIND ADJ.oueeoeeeeeeeee Fuily
couunterclockwise
NOTE DECK LIGHT SWITCH................. As required
The followi
ollowing checks may be performed TEMP SWITCH ..o OPERATE

either individually or sequentially. If
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CHECK RESISTANCE OF
THERMOCOUPLE PROBES AND
HARNESS BETWEEN THESE

TERMINALS

TEMPERATURE
LIMITER
AMPLIFIER

\

e

[ ACCESS 5222-1

19 fi%, 15

i
! !
i i
/ '

B——0 G714

lﬁ%ﬁ 5;———12*

JUNCTION BOX

ACCESS 5222-3

1. Junction box cover
* 2. Nut
» 3. Washer
4. Terminal isolation plate
t 5. Ballast resistor
6. Amplifier white lead
7. Amplifier green lead
8. T5.1 thermocouple harness white lead
9. T5.1 thermocouple harness green lead
10. Indicator white lead
11. indicator green lead
* 12. Bolt
*13. Spring
14. Washer
15. Amplifier green lead
» 16. Bolt
*17. Spring
18. Washer
19. Amplifier white lead

*Nuts, washers, bolts, and springs are special parts, do not substitute bench stock items.
050191—-11—-83

tif two ballast resistors are used, install back to back.

Figure 3-14. Static Checks; T5.1 Thermocouple System
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PER CENT TEMP CONTROL...................... 0.0

FUNCTION SELECTOR ..........cnn........... OFF
SWITCH

SPREAD SWITCH.............cooeeeeeeenn.... ALL

To prevent injury to personnel, make sure
Jetcal analyzer trim set is grounded with
pigtail on power cable.

g.  Connect Jetcal analyzer trim set and nine
thermocouple heaters as shown in figure 3-1 5.

h.  Connect external electrical power (T.O.
1A-7D-2-1).

1. Place trim set FUNCTION SELECTOR
SWITCH in TRIM-T/C. Warm up for 10

minutes.

J. Place TEMP SWITCH in CAL 600°C.

k. Adjust CAL ADJ until TEMP indicator

indicates 600.

. Place TEMP INPUT SWITCH in HEATER

CABLE.
m. Place TEMP SWITCH in OPERATE.

NOTE

If the point when engine hot caution light
comes on is not within limits, replace
turbine outlet temperature indicator
(paragraph 3-26).

n.  Adjust PER CENT TEMP CONTROL for

650°C (1,202°F) on TEMP readout.

0.  Check that engine hot caution light comes on
as indicator pointer passes through 620° to
625°C (1,148° to 1,157°F).

p.-  Allow 10-minute heat soak period.

NOTE

If turbine outlet temperature is not within
limits, make following checks to locate
faulty component.
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gq.  Check that cockpit turbine outlet temperature
indicator indicates 650° (+7°)C (1,202°

(£ 139)F).

r. Place FUNCTION SELECTOR SWITCH in
OFF.

S. Disconnect external electrical power (T.O.
1A-7D-2-1).

t. Disconnect trim set cables.

u.  Remove nuts (2), washers (3), and terminal
isolation plate (4).

v.  Place amplifier green lead (7) on negative
terminal and amplifier white lead (6) on
positive terminal.

srsene
[XXTYYY

CAUTION

To prevent damage to ballast resistor, use
extreme care when installing. Changing the
value of the resistor will cause low TOP or
undetected overtemperature. Refer to
engine logbook for value of ballast resistor.

w.  Place ballast resistor(s) (5) and terminal
isolation board (4) on junction box terminals.
Secure with washers (3) and nuts (2). Tighten
nuts to 25 inch-pounds torque.

X.  Install junction box cover (1).

y. Install engine removal door (T.O.
1A-7D-2-1).

3-14.2. 15.1 Thermocouple Probe Check.

NOTE

This check is performed to check operation
of the individual T5.1 thermocouple
probes.

a.  Set switch controls on Jetcal analyzer trim set

as follows:
Control Position
INSUL CHECK SWITCH. ..., R X100
RES CHECK SWITCH ..o, NULL BAL
A/C AND IND



1. For performing turbine outlet temperature indicating system test
{paragraph 3-14.1) or T5.1 thermocouple probe check (paragraph

3-14.2).

2. For performing T5.1 thermocouple system insulation resistance

check {paragraph 3-14.4).

T.0. 1A-7D-2-5

3. For performing turbine outlet temperature indicator check {para-
graph 3-14.5). Cable adapter BH10554 is connected between test
cable BH485 and aircraft connector P420 (access 5222-1).

4. For performing engine tachometer system test (paragraph 3-15).
Test cable adapter BH907-85 is connected to test cable BH485
and aircraft connector PS03 (tachometer) and tachometer gener-

ator connector (access 5222-1).

TO THERMOCOUPLE
WIRE

TO AIRCRAFT
GROUND

Figure 3-15. Trim Set Connections; Jetcal Analyzer

BH 7447-70
an
Tw B
36112 H
O ]
el ® ® [} ® )
orematey ~EAS A/C MO NSUC |G 2 s
® reme ,
e O 80N 00 37 on a0
0 OFERATE -
: Al asc rip ans 9
° e E-N ZESELC"T armean cavie
s Lo R 11 (SEE NOTE 1)
° E D crcnare =07 e
o  rmwssene df O b ciloueraic i cnees Sl oo
e\ o /] WARNING
T o Y To prevent injury to
i |
personnel ensure
w0 a1ae @ ar power cable pigtail
|~s-nlzuu:~: — 7 v+ voe ourcer A=A -4 lead is grounded.
:égln x“t;‘n
TACHOMETER ';:m swren 1€ L “ 2 15 g 5
GENERATOR Q 2 - S
_(SEE NOTE 4) 8H907-85 BH 485 BH 499A
_____ —
P503
(ACCESS (SEE NOTE 3)
5222-1) (SEE NOTE 2) BH 10554 Pa20
(ACCESS
BH 821 §222-1)

115 VOLT

400 HERTZ
SINGLE PHASE
AC POWER
SOURCE

05D121-11-83
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PRESSURE SWITCH .....ccccocevuiiimniianaanns OFF

TEMP INPUT SWITCH ...... HEATER CABLE

- RPM SWITCH...........oeeeeeeieeeenceeeeee OFF
A/CIND ADJ...oeoreeeeeeieeeeecreereeeeene Fully
counterclockwise

DECK LIGHT SWITCH................ As required
TEMP SWITCH ......cccoroiiieeceanne OPERATE
PER CENT TEMP CONTROL...................... 0.0
FUNCTION SELECTOR. ..........ccocvueeeerennnene OFF

SWITCH

SPREAD SWITCH........cccovvrerereerrrerenenn ALL

To prevent injury to personnel, make sure
Jetcal analyzer trim set is grounded with
pigtail on power cable.

Connect trim set and one thermocouple
heater as shown in figure 3-15.

Connect external electrical power (T.O.
1A-7D-2-1).

Place trim set FUNCTION SELECTOR
SWITCH in TRIM-T/C. Warm up for 10
minutes.

Place TEMP INPUT SWITCH in HEATER
CABLE.

Place TEMP SWITCH in OPERATE.

Adjust PER CENT TEMP CONTROL to
100.0.

Check that cockpit turbine outlet temperature
indication increases as probe is heated.

Adjust PER CENT TEMP CONTROL to 0.0.

Remove heater probe and install on next
thermocouple probe.

Repeat steps g through j until all
thermocouple probes have been checked.

n.

Place FUNCTION SELECTOR SWITCH in
OFF.

Disconnect external electrical power (T.O.
1A-7D-2-1).

Disconnect trim set cables.

3-14.3. T5.1 Thermocouple System
Continuity Check. (Figure 3-14.)

Remove engine removal door (T.O.

1A-7D-2-1).
Open access 5222-1.

Remove junction box cover (1).

CAUTION

[T YN

To prevent damage to ballast resistor, use
extreme care when removing. Changing the
value of the resistor will cause low TOP or
undetected overtemperature. Refer to
engine logbook for value of ballast resistor.

Remove nuts (2), washers (3), terminal
isolation plate (4), and ballast resistor(s) (5).

Disconnect amplifier, T5.1 thermocouple
harness, and indicator green and white leads
(6 through 11).

Remove turbine outlet temperature indicator
(paragraph 3-26).

Remove bolt (12), spring (13), washer (14),
and amplifier green lead (15).

Remove bolt (16), spring (17), washer (18),
and amplifier white lead (19).

Check T5.1 thermocouple harness, indicator
leads, and amplifier green and white leads for
continuity.

Check resistance of ballast resistors.

Check resistance of temperature sensing
probes and harness between positive and
negative terminals. Resistance must be
between 0.6 and 0.7 ohms.



L

If resistance is not within limits, proceed as
follows:

(1) Loosen captive nuts and disconnect
T5.1 thermocouple harness from
temperature sensing probes.

NOTE

If resistance is out of limits, replace
temperature sensing probe (paragraph
3-27).

(2) Check resistance of each temperature
sensing probe. Resistance must be 4.5
(£0.1) ohms.

(3) Connect T5.1 thermocouple harness to
temperature sensing probes with captive
nuts.

(4) Tighten nuts to 25 inch-pounds torque.

Install turbine outlet temperature indicator
(paragraph 3-26).

Connect engine-to-airframe electrical
connector P420. Secure with MS20995C32
lockwire.

Secure amplifier white lead (19) to positive
terminal with washer (18), spring (17), and
bolt (16). Tighten bolts to 3 (x1) inch-pounds
torque. .

Secure amplifier green lead (15) to negative
terminal with washer (14), spring (13), and
bolt (12). Tighten bolt to 16 (+2, —1)
inch-pounds torque.

Place indicator white lead (10), T5.1
thermocouple harness white lead (8), and
amplifier white lead (6), on positive terminal
of junction box.

Place indicator green lead (11), T5.1
thermocouple harness green lead (9), and
amplifier green lead (7) on negative terminal
of junction box.
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CAUTION

ARANES

.

To prevent damage to ballast resistor, use
extreme care when installing. Changing the
value of the resistor will cause low TOP or
undetected overtemperature. Refer to
engine logbook for value of ballast resistor.

Place ballast resistor(s) (5) and terminal
isolation plate (4) on terminals. Secure with
washers (3) and nut (2). Tighten nuts to 25
inch-pounds torque.

Install junction box cover (1).
Close access 5222-1.

Install engine removal door (T.O.

1A-7D-2-1).

3-14.4. T5.1 Thermocouple System
insulation Resistance Check. (Figure 3-14.)

a.

Remove engine removal door (T.O.

1A-7D-2-1).
Open accesses 5222-1 and 6222-3.

Remove junction box cover (1).

CAUTION

XYY
TR

To prevent damage to ballast resistor, use
extreme care when removing. Changing the
value of the resistor will cause low TOP or
undetected overtemperature. Refer to
engine logbook for value of ballast resistor.

Remove nuts (2), washers (3), terminal
isolation plate (4), and ballast resistor(s) (5).

Disconnect amplifier, TS5.1 thermocouple
harness, and indicator green and white leads
(6 through 11).

Remove turbine outlet temperature indicator
(paragraph 3-26).

Remove bolt (12), spring (13), washer (14),
and amplifier green lead (15).
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h. Remove bolt (16), spring (17), washer (18),

and amplifier white lead (19).

i.  Set switch controls on Jetcal analyzer trim set

as follows:
Control Position
INSUL CHECK SWITCH..................... R X100
RES CHECK SWITCH................... NULL BAL
A/C AND IND
PRESSURE SWITCH ........coovevveenveeeennne OFF
TEMP INPUT SWITCH ...... HEATER CABLE
RPM SWITCH...........ccceecrrrreerrnnenn. OFF
A/CIND ADJ....cuoetirietreeeeeeeeeeeranes Fully
counterclockwise
DECK LIGHT SWITCH ................. As required
TEMP SWITCH ..............cuveveeeene. OPERATE
PER CENT TEMP CONTROL..........cccc.c... 0.0
FUNCTION SELECTOR................ OFF
SWITCH
SPREAD SWITCH............coecorerrerrreerrererrans ALL

To prevent injury to personnel, make sure
Jetcal analyzer trim set is grounded with
pigtail on power cable. »

J- Connect trim set as shown in figure 3-15.

k. Place trim set FUNCTION SELECTOR

SWITCH in INSUL.

1. Place INSUL CHECK SWITCH in X100.

m. Connect insulation adapter negative lead to

airplane ground.

n. Connect positive lead to each TS5.1
thermocouple harness lead, amplified lead,
and indicator lead in turn. Check that
resistance at each test point exceeds 20,000

ohms.
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0.

If resistance in step n is not within limits,
proceed as follows:

(1) Cut lockwire and disconnect electrical
connector P420.

(2) Check insulation resistance of indicator
lead between junction box and
engine-to-airframe  jack. Resistance
must be more than 20,000 ohms.

(3) Check insulation resistance of airframe
indicator lead between P420 and P259.
Resistance must be more than 20,000
ohms.

(4) Connect electrical connector P420 and
secure with MS20995C32 lockwire.

Connect insulation adapter negative lead to
forward (negative) terminal of T5.1 junction
box.

Connect positive lead to aft (positive)
terminal. Check that resistance is more than
20,000 ohms.

Place FUNCTION SELECTOR SWITCH in
OFF.

Disconnect trim set cables.

Secure amplifier white lead (19) to positive
terminal with washer (18), spring (17), and
bolt (16). Tighten bolt to 3 (=1) inch-pounds
torque. :

Secure amplifier green lead (15) to negative
terminal with washer (14), spring (13), and
bolt (12). Tighten bolt to 16 (+2, —1)
inch-pounds torque.

Place indicator white lead (10), TS5.1
thermocouple harness white lead (8), and
amplifier white lead (6) on positive terminal
of junction box.

Place indicator green lead (11), TS5.1
thermocouple harness green lead (9), and
amplifier green lead (7) on negative terminal
of junction box.



ad.

ab.
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i CAUTION

To prevent damage to ballast resistor, use
extreme care when installing. Changing the
value of the resistor will cause low TOP or
undetected overtemperature. Refer to
engine logbook for value of ballast resistor.

Place ballast resistor(s) (5) and terminal
isolation plate (4) on terminals. Secure with
washers (3) and nuts (2). Tighten nuts to 25
inch-pounds torque.

Install junction box cover (1).

Install turbine outlet temperature indicator
(paragraph 3-26).

Close accesses 6222-3 and 5222-1.
Install engine removal door (T.O.
1A-7D-2-1).

.5. Turbine Outlet Temperature

Indicator Check.

a. Open access 5222-1, cut lockwire, and
disconnect electrical connector P420.
b.  Set switch controls on Jetcal analyzer trim set
as follows:
Control Position
INSUL CHECK SWITCH..........ccccceeuue. R X100
RES CHECK SWITCH................... NULL BAL
A/C AND IND
PRESSURE SWITCH........cccooiinirreccneenenee OFF
TEMP INPUT SWITCH ...... HEATER CABLE
RPM SWITCH........rereererereeireceenccsacnneas OFF
A/CIND ADVJ......oereeeereccnenerinseersseeenns Fully
counterclockwise
DECK LIGHT SWITCH.................. As required
TEMP SWITCH ......ovioierecraenne OPERATE
PER CENT TEMP CONTROL.........ccccceenennd 0.0
FUNCTION SELECTOR ......cvecevvecenennnne OFF
SWITCH
SPREAD SWITCH....c.oveiiiiireeiiiiccceraccnenns ALL
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To prevent injury to personnel, make sure
Jetcal analyzer trim set is grounded with
pigtail on power cable.

Connect trim set as shown in figure 3-18.
Connect BH10554 cable adapter between
BH485 test cable and electrical connector
P420.

Place trim set FUNCTION SELECTOR
SWITCH in TRIM T/C. Warm up for 10
minutes.

Place TEMP SWITCH in CAL 600°C.

Adjust CAL ADJ until TEMP indicator
indicates 600°C (1,112°F).

Place FUNCTION SELECTOR SWITCH in
A/C IND.

Place TEMP SWITCH in OPERATE.
Adjust A/C IND ADJ control clockwise until
600°C (1,112°F) is indicated on TEMP

readout.

NOTE
If indication is out of limits, replace

turbine outlet temperature indicator
(paragraph 3-26).
Check that turbine outlet temperature

indicator indicates 600° (x5°)C (1,112°
(£9°)F).

Slowly adjust A/C IND ADJ control
clockwise until engine hot light comes on.
TEMP readout shall indicate 622° (+3°,
-2°)C (1,152° (+5°, —4°)F). Continue to
slowly adjust A/C IND ADJ control clockwise,
increasing indicator temperature to 750°C
(1,382°F). Check that engine hot light remains
on.

Slowly adjust A/C IND ADJ control
counterclockwise, decreasing indicator
temperature indication until engine hot light
goes off. TEMP readout shall be between
610° and 625°C (1,130° and 1,157°F).
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Place FUNCTION SELECTOR SWITCH in

TRIM T/C position. Warm up test set for 10

m.
OFF. minutes.
n. Disconnect trim set cables. e. Place RPM SWITCH in CAL 100% position.
o. Connect and lock-wire electrical connector f. Adjust CAL ADJ potentiometer for 100%
P420. Close access 5222-1. indication on trim set RPM indicator.
3.15. HIGH PRESSURE ROTOR g. Place RPM SWITCH in OPERATE position.
TACHOMETER SYSTEM TEST. h.  Start engine (T.O. 1A-7D-2-1) and stabilize at
IDLE.
Test Equi * R ired
est Equipment Require NOTE
Figure |Name AN type Use and Tolerances between trim set rpm indicator
& index designation application and airplane tachometer are not critical

No. below 90% rpm. If the airplane tachometer
indicator is out of tolerance above 90%
rpm, the indicator shall be rejected.

Equipment Operate engine

required for
engine operation

Equipment Provide
required for electrical
connecting power
external
electrical power

Jetcal analyzer H119M (Howell |Measure high
trim set Instruments, pressure rotor

Inc, Fort speed

Worth, Texas)

Open access 5222-1.
Cut lockwire and disconnect electrical

connector from tachometer generator on
forward side of the high speed gearbox.

To prevent injury to personnel, make sure
Jetcal analyzer trim set is grounded with
pigtail on power cable.
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Connect trim set as shown in figure 3-15.
Connect BH907-85 test cable adapter to
BH485 test cable, airplane connector P503
(tachometer), and tachometer generator
connector (access 5222-1).

Place FUNCTION SELECTOR SWITCH in

0.

- with tachometer

With engine at idle, compare trim set rpm
indication. Tachometer
indicator shall not vary from trim set rpm
indicator more than +0.7%.

Advance throttle and check rpm indications
at two points above 90%. Tachometer
indicator shall not vary from trim set rpm
indicator more than +0.7%.

Shut down engine (T.O. 1A-7D-2-1).

Place FUNCTION SELECTOR SWITCH in
OFF.

Disconnect trim set cables.
Connect electrical connector to tachometer
generator.  Secure  with  MS20995C32

lockwire.

Close access 5222-1.

3-16. TURBINE OUTLET PRESSURE
INDICATOR REMOVAL AND
INSTALLATION.

3-16.1. Removal.

a.

Turn round head screw counterclockwise
until clamp tension on indicator is removed.

Slide indicator aft until electrical connector is
accessible.



C.

Disconnect electrical connector and remove
indicator from panel.

3-16.2. Installation.

a.

b.

Connect electrical connector to indicator.

Install indicator in panel mount. Turn round
head screw clockwise until clamp tension
secures indicator in place.

Perform turbine outlet pressure indicating
system operational checkout (paragraph 3-4).

3-17. TURBINE OUTLET PRESSURE
TRANSMITTER REMOVAL AND
INSTALLATION.

3-17.1. Removal. (Figure 3-16.)

a.

b.

€.

Open access 5131-1.
Disconnect electrical connector (1).
Disconnect Pt5.1 pressure lines (2 and 3).

Cut lockwire and remove screws (4), washers

(5), and turbine outlet pressure transmitter .

(6).

Remove tee (7), nut (8), and packing (9).

3-17.2. iInstaliation. (Figure 3-16.)

a.

d.

€.

f

Using new packing (9), install nut (8) and tee
.

Secure turbine outlet pressure transmitter (6)
to bracket with washers (5) and screws (4).

Secure screws with MS20995C32 lockwire.

NOTE

Ensure that vent port (V) is open to
atmosphere. ‘

Connect Pt5.1 pressure lines (3 and 2).
Connect electrical connector (1).

Close access 5131-1.

g
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Perform turbine outlet pressure indicating
system operational checkout (paragraph 3-4).

3-18. P5 AIR PROBE REMOVAL AND
INSTALLATION.

3-18.1. Removal. (Figure 3-17.)

a.

k.

Remove engine

removal door (T.O.
1A-7D-2-1). :

Remove temperature sensing probes from
affected P5 manifold (paragraph 3-27).

If removing probe No. 9, 1, 2, 3, or 4, remove
air tube (1).

If removing probe No. 5, 6, 7, or §, remove
bolt (2) and lockwasher (3).

Remove self-locking nuts (4), washers (5), and
bolts (6).

Remove self-locking nuts (7) and bolts (8).
Remove bolts (9) and lockwashers (10).

Remove T5.1 thermocouple junction box
(paragraph 3-30).

Remove bolt (11) and washer (12).

Remove lower P5 manifold (13) or upper P5
manifold (14).

Remove P35 air probe (15).

3.18.2. Installation. (Figure 3-17.)

a.

b.

Insert PS5 air probe (15) in engine.

Place upper P5 manifold (14) or lower P35
manifold (13) in position and secure with
lockwashers (10) and bolts (9).

Install washer (12) and bolt (11).

Install TS5.1 thermocouple junction box
(paragraph 3-30).

Connect upper and lower manifolds with
bolts (8) and self-locking nuts (7).
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Electrical connector
Pt 5.1 pressure line

Pt 5.1 pressure line
Screw

Washer

Turbine outlet pressure

transmitter
@ . Tee
. Nut

Packing

ACCESS 5131-1

SOPWN =

© o~

05D0178—-11-83

Figure 3-16. Removal and Installation; Turbine Outlet Pressure Transmitter
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DETAIL A

Probes are numbered clockwise as viewed
from rear. No. 1 probe is located at 12
o‘clock position.

T.0. 1A-7D-2-5

ACCESS 5222-3

12 n

CoNOMAWN =

DETAIL B

Air tube

Bolt

Lockwasher
Self-locking nut
Washer

Bolt

Self-locking nut
Bolt

Bolt

Lockwasher

Bolt

Washer

Lower P5 manifold
Upper PS5 manifoid
P5 air probe

05D135—-11-83

Figure 3-17. Removal and Installation; P5 Air Probe
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f. Secure manifold with bolts (6), washers (5),
and self-locking nuts (4).

g. If installing lower manifold, install
lockwasher (3) and bolt (2).

h. If installing upper manifold, install air tube

(1).

1. Install temperature sensing probes (paragraph
3-23).

J. Perform turbine outlet pressure indicating

system operational checkout (paragraph 3-4).

k. Install engine removal door (T.O.
1A-7D-2-1).

3-19. OIL PRESSURE INDICATOR
REMOVAL AND INSTALLATION.

3-19.1. Removal.

a. Tum round head screw counterclockwise
until clamp tension on indicator is removed.

b. Slide indicator aft until electrical connector is
accessible.

C. Disconnect electrical connector and remove
indicator from panel.

3-19.2. Installation.
a. Connect electrical connector to indicator.

b. Install indicator in panel mount and turn
round head screw clockwise until clamp
tension secures indicator in place.

c. Perform oil pressure indicating system
operational checkout (paragraph 3-4).

3-20. OIL PRESSURE TRANSMITTER
REMOVAL AND INSTALLATION. Remove and
install oil pressure transmitter through access
5222-3-1 in sequence shown in figure 3-18, observing
the following steps.
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Avoid radiation contamination by
adhering to exposure limits. For physical
contact with the oil tank source tube,
maximum safe exposure time is 15
minutes at one time or a total of 20
minutes per week. At a distance of 12
inches from the source tube, maximum
time is 3.3 hours per week. There is no
exposure time limit 3 feet from source
tube. Deviations to these limits shall be
approved by the base medical service.
Personnel working with or near this source
tube shall become familiar with the
procedures in T.O. 00-110N-11.

a. Tubes (2 and 3) must be removed from
transmitter and differential pressure switch.

b.  Use new packings (7 and 10).

C. Secure nut (4) to engine bracket with
MS20995C32 lockwire.

d. Secure electrical connector (1) 'with
MS20995C32 lockwire.

e. Perform oil pressure indicating system
operational checkout (paragraph 3-4). Do not
shut down engine following operational
checkout until steps f and g are accomplished.

f. With engine operating at idle rpm, open
pressure line (3) at elbow (6) and bleed air
from line. :

g.  Tighten pressure line (3) and check
installation for leaks.

3-21. PRESSURE DIFFERENTIAL SWITCH
REMOVAL AND INSTALLATION. Remove and
install pressure differential switch through access
5222-3-1 in sequence shown in figure 3-19, observing
the following steps.
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ACCESS 5222-3-1

4 |
1 1
8 \@%
6 *
E\NGINE
BRACKET
3 (@
/

Figure 3-18. Removal and Installation; Oil Pressure Transmitter

Electrical connector

Vent line (disconnect both ends)
Pressure line (disconnect both ends)
Nut

Qil pressure transmitter

Snubber

Packing

Nut

Union

. Packing

COPNPMBRWN S

-

050014-11-83
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Avoid radiation contamination by
adhering to exposure limits. For physical
contact with the oil tank source tube,
maximum safe exposure time 1is 15
minutes at one time or a total of 20
minutes per week. At a distance of 12
inches from the source tube, maximum
time is 3.3 hours per week. There is no
exposure time limit 3 feet from source
tube. Deviations from these limits shall be
approved by the base medical service.
Personnel working with or near this source
tube shall become familiar with the

connector.

Remove tubes (2 and 3) from airplane to
prevent interference during switch removal
and installation.

Secure nut (7) to engine bracket with
MS20995C32 lockwire.

Use new packings (5 and 10).
Following installation, perform oil pressure

indicating system operational checkout
(paragraph 3-4). Check installation for leaks.

3-22. OIL FILTER BYPASS SWITCH

procedures in T.O. 00-110N-11.

a.

Do not apply tools to or twist electrical
connector (1). This is a push-pull type

REMOVAL AND INSTALLATION. Remove and
install oil filter bypass switch in sequence shown in
figure 3-20 through access 5222-3-1, observing the
following steps.

ACCESS 5222-3-1

ENGINE BRACKET

DT g,

Electrical connector

Vent tube (disconnect both ends)
Pressure tube (disconnect both ends)
Tee .

Packing

Nut

Nut

Pressure differential switch

Tee

Packing

Nut

QORI NODOAWN =

-

05D015-11-83

Figure 3-19. Removal and Installation; Pressure Differential Switch
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Avoid radiation contamination by
adhering to exposure limits. For physical
contact with the oil tank source tube,
maximum safe exposure time is 15
minutes at one time or a total of 20
minutes per week. At a distance of 12
inches from the source tube, maximum
time is 3.3 hours per week. There is no
exposure time limit 3 feet from source
tube. Deviations from these limits shall be
approved by the base medical service.
Personnel working with or near this source
tube shall become familiar with the
procedures in T.0. 00-110N-11.

Extend arresting gear (T.O. 1A-7D-2-7) to

afford access.

Do not use tools or twist electrical connector

(1). This is a push-pull type connector.

Use new packings for installation.

ACCESS
5222-3-1

T.0. 1A-7D-2-5

After installation, perform oil pressure
indicating system operational checkout
(paragraph 3-4).

Retract arresting gear (T.O. 1A-7D-2-7).

3-23. OIL QUANTITY INDICATOR
REMOVAL AND INSTALLATION.

3-23.1. Removal.

a.

Turn round head screw counterclockwise
until clamp tension on indicator is removed.

Slide indicator aft until electrical connector is
accessible.

Disconnect electrical connectors and remove
indicator from panel.

3-23.2. Installation.

a.

Check that seal is installed in connector P242.

Electrical connector
Nut

Washer

Qil fiiter bypass
warning switch
Packing

Packing

1.
2.
3
4.

» m

050173-11-83

Figure 3-20. Removal and Installation; Oil Filter Bypass Switch
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b. Connect electrical connectors to indicator. 3-24.2. Installation. (Figure 3-21.)
¢. Install indicator in panel mount and turn a. Position source unit (6) on oil tank, and
round head screw clockwise until clamp secure with clamps (5, 4, and 3), bolts, and
tension secures indicator in place. nuts.
NOTE : CAUTION :
On airplanes after T.0. 1A 7-596, system Torrroeneet T
calibration is not necessary on indicator. To prevent damaging or rupturing source
tube, use extreme care during

d. Perform oil quantity indicating system installation.

calibration (par_agraph 3-12).

3-24. SOURCE UNIT REMOVAL AND
INSTALLATION. c. Close access 5222-3-1.

d. Retract arresting gear (T.0. 1A-7D-2-7).
e. Perform oil quantity indicating system

calibration (paragraph 3-12).

b. Install bracket (2) with bolt (1).

Avoid radiation contamination by

adhering to exposure limits. For physical
contact with the oil tank source tube, ?&%?AE&%SI\?R UNIT REMOVAL AND

maximum safe exposure time is 15

minutes at one time or a total of 20
minutes per week. At a distance of 12 m
inches from the source tube, maximum

time is 3.3 hours per week. There is no

exposure time limit 3 feet from source Avoid radiation contamination by
tube. Deviations from these limits shall adhering to exposure limits. For physical
be approved by the base medical service. contact with the oil tank source tube,
Personnel working with or near this maximum safe exposure time is 15
source tube shall become familiar with minutes at one time or a total of 20
the procedures in T.O. 00-110N-11. minutes per week. At a distance of 12

inches from the source tube, maximum
time is 3.3 hours per week. There is no

NOTE exposure time limit 3 feet from source
On airplanes after T.O. 1A-7-596, refer to tube. Deviations from these limits shall
sight glass removal and installation be approved by the base medical service.
(paragraph 9-12). Personnel working with or near this

source tube shall become familiar with

3-24.1. Removal. (Figure 3-21.) the procedures in T.O. 00-110N-11.

a. Extend arresting gear (T.0. 1A-7D-2-7). 3-25.1. Removal. (Figure 3-21.)

b. Open access 5222-3-1. a. Openaccess 5222-2.

¢. Remove bolt (1) and bracket (2). b. Disconnect electrical connector (7).

d. Remove nuts, bolts, clamps (3, 4, and 5), and c. . Remove bolts (8) and detector unit (9).
source unit (6).

d. Remove clamps (10 and 11),
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OIL TANK

~ ACCESS
' 5222-3-1

Bolt
Bracket
Clamp
Clamp
Clamp
Source unit
. Electrical
connector
8. Bolt
9. Detector unit
10. Clamp
11. Clamp

NOO A LN

ACCESS 5222-3-1
050179-11-83

Figure 3-21. Removal and Installation; Source Unit and Detector Unit

3-67




T.0. 1A-7D-2-5

3-25.2. Installation. (Figure 3-21.)

NOTE

Apply adhesive S-1006 (Rayclad Tubes,
Inc, Redwood City, California) to inner
surface of clamp (10) and corresponding
clamping surface of detector.

a. Position clamp (11) on aft end of detector
unit (9).

b. Position clamp (10) on detector and attach
detector to bracket with bolts (8).

c. Check that seal is installed in electrical
connector (7).

d. Connect electrical connector to detector.

e. Perform oil quantity indicating system
calibration (paragraph 3-12).

f. Close access 5222-2.

3-26. TURBINE OUTLET TEMPERATURE
INDICATOR REMOVAL AND
INSTALLATION.

3-26.1. Removal.

a. Turn round head screw counterclockwise
until clamp tension on indicator is removed.

b. Slide indicator aft until electrical connector is
accessible.

c. Disconnect electrical connector and remove
indicator from panel.

3-26.2. Installation.
a. Connect electrical connector to indicator.
b. Install indicator in panel mount and turn
round head screw clockwise until clamp

tension secures indicator in place.

c.  Perform turbine outlet temperature indicating
system operational checkout (paragraph 3-4).

3-27. TEMPERATURE SENSING PROBE
REMOVAL AND INSTALLATION.

Tools Required
Figure |Part number Nomenclature Use and
& index application
No.
GGG-W-686 Torque wrench, 0|Measure torque
to 50
inch-pounds

3-27.1. Removal. (Figure 3-22.)

a.

Remove engine removal door (T.O.
1A-7D-2-1).

NOTE

Removable panels on left and right
bulkheads give clearance for removing
probes at 4 and 8 o’clock positions.

Loosen captive nuts and disconnect TS.1
thermocouple harness white positive lead (1)
and T5.1 thermocouple harness green
negative lead (2).

Remove bolts (3), lockwashers (4), and
temperature sensing probe (5).

3-27.2. Installation. (Figure 3-22.)

NOTE

The probes are made with a small positive
(Chromel) terminal stud and a large
negative (Alumel) stud to aid in proper
installation of the harness. Also, the small
studs are on a white background to match
the harness color. The temperature sensing
probe shall be installed with the negative
terminal (large stud — green background)
forward.

a.

Insert temperature sensing probe (5) through
outer mixer fairing and inner mixer fairing
with negative terminal stud forward.



T5.1 thermocouple harness white positive lead
T5.1 thermocouple harness green negative lead
Boit

. Lockwasher

. Temperature sensing probe

R

ACCESS 5222-3

Figure 3-22. Removal and Installation; Temperature Sensing Probe

T.0.1A-7D-2-5

05D016—-11—83
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b. Secure temperature sensing probe to outer Open access 5131-1.
mixer fairing with two lockwashers (4) and
two bolts (3). Loosen captive nuts (1 and 2) and disconnect
leads from all temperature sensing probes.
c. Install TS5.1 thermocouple harness green

negative lead (2) on large terminal stud.
Secure with captive nut. Tighten nut to 25

If harness covers are used, remove bolts (3),
lockwashers (4), and hamess covers (5).

inch-pounds torque.

e. If hamess uses clamps, remove bolts (6),

d. Instail T5.1 thermocouple harness white lockwashers (7), and washers (8 and 9).
positive lead (1) on small terminal stud.

Secure with captive nut. Tighten nut to 25 f

ich-pounds torque.

Remove junction box cover (10).

-

e. Perform T5.1 thermocouple  system

. CAUTION :
continuity check (subparagraph 3-14.3). : :

To prevent damage to ballast resistor, use
extreme care when removing. Changing the
value of the resistor will cause low TOP or
undetected overtemperature. Refer to
engine logbook for value of ballast resistor.

f. Install engine removal door (T.O.

1A-7D-2-1).

3-28. T5.1 THERMOCOUPLE HARNESS
REMOVAL AND INSTALLATION.

g. Remove nuts (11), washers (12), terminal

Tools Required isolation plate (13), and ballast resistor(s)

(14).
Figure }Part number Nomenclature Use and
& index application h. Disconnect amplifier white lead (15) from
No. - .
positive terminal, and remove T3.1
thermocouple white harness (16).
AN/URM-90 Bridge Measure
resistance i.  Disconnect amplifier green lead (17) from
HI119M Jetcal analyzer  |Measure negative terminal, and remove TS.1
trim set resistance thermocouple green harness (18).
(Howell
I . .
e Por 3-28.2. Installation. (Figure 3-23.)
Worth, Texas)
NOTE
GGG-W-686 Torque wrench, 0|Measure torque . o
t0 50 The probes are made with a small positive
inch-pounds (Chromel) terminal stud and a large
negative (Alumel) stud to aid in proper

installation of the harness. Also, the small

studs are on a white background to match

3.28.1. Removal. (Figure 3-23)) the hamness color.

a. Insert terminal end of T5.1 thermocouple
green harmess (18) through top hole in
junction box.

a. Remove engine removal door (T.O.
1A-7D-2-1).
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OUTER MIXER
FAIRING

ACCESS 51311

ACCESS 5222-3

SEE
DETAIL
A

3 10 F
~MEASURE RESISTANCE o @

BETWEEN THESE

POINTS
MEASURE
RESISTANCE
BETWEEN THESE
*POINTS

HARNESS USING COVERS HARNESS USING CLAMPS

DETAIL A

050186—01—11-83

Figure 3-23. Removal and Installation; T5.1 Thermocouple Harness (Sheet 1 of 2)
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. Captive nut

. Captive nut

2olt

Lockwasher

Harness cover

Bolt

Lockwasher

Washer

. Washer

Junction box cover

. Nut

Washer

Isolation plate

. Ballast resistor

Amplifier white lead

T5.1 thermocouple white harness
Amplifier green lead

T5.1 thermocouple green harness

DETAIL B

*Nuts and washers are special parts, do not substitute bench stock items.
tif two ballast resistors are used, install back to back.
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JUNCTION

15

050186—-02~11-83

Figure 3-23. Removal and Installation; T5.1 Thermocouple Harness (Sheet 2)

Secure green harness to temperature sensing
probes with captive nuts (1). Tighten nuts to
25 inch-pounds torque.

Insert terminal end of TS5.1 thermocouple
white harness (16) through bottom hole in
junction box.

Secure white harness to temperature sensing
probes with captive nuts (2). Tighten nuts to
25 inch-pounds torque.

If harness uses clamps, secure clamps to
engine with washers (9 and 8), lockwashers
(7), and bolts (6).

{ CAUTION
To prevent damage to thermocouple
harness, ensure harness covers clear

harness leads when bolts are tightened.

If harness covers (5) are used, secure covers to
engine with lockwashers (4) and bolts (3).

Check resistance of temperature sensing
probes and harness between green and white
harness lead terminals. Resistance must be
from 0.6 to 0.7 ohm.

If resistance is not within limits, proceed as
follows:

(1) Loosen captive nuts and disconnect
T5.1 thermocouple harness from
temperature sensing probes.

NOTE

If resistance is not within limits, replace
temperature sensing probe (paragraph
3-27).

(2) Check resistance of each temperature
sensing probe between terminals.
Resistance must be 4.5 (+0.1) ohms.



(3) Connect T5.1 thermocouple harness to
temperature sensing probes with captive
nuts.

(4) Tighten nuts to 25 inch-pounds torque.

Set switch controls on Jetcal analyzer trim set
as follows:

Control - Position
INSUL CHECK SWITCH...................... R X100
RES CHECK SWITCH.......cccccccecc. NULL BAL
A/C AND IND
PRESSURE SWITCH...........ccceveeeeeen OFF
TEMP INPUT SWITCH ...... HEATER CABLE
RPM SWITCH.......coeeeieeeeeceeceneniiisiains OFF
A/C IND ADJ......ovvrerreccrccinirieennesecsnninnns Fully
counterclockwise
DECK LIGHT SWITCH ................. As required
TEMP SWITCH .......coovevveerenccen. OPERATE
PER CENT TEMP CONTROL..........ccccoeeueeee 0.0
FUNCTION SELECTOR ....ccoveeceeeeevnienns OFF
SWITCH
SPREAD SWITCH........... S ALL

To prevent -injury to personnel, make sure
Jetcal analyzer trim set is grounded with
pigtail on power cable.

Connect trim set as shown in figure 3-15 for
performing insulation resistance check.

Connect insulation adapter negative lead to
airplane ground and positive lead to white
TS5.1 thermocouple harness terminal.

Place trim set FUNCTION SELECTOR
SWITCH in INSUL. Check that resistance
exceeds 20,000 ohms.

T7.0. 1A-7D-2-5

Connect positive lead to green thermocouple
harness terminal. Check that resistance
exceeds 20,000 ohms.

Place FUNCTION SELECTOR SWITCH in
OFF.

Disconnect trim set cables.

Make sure that washer and green indicator
lead are installed on negative terminal.

Place T5.1 thermocouple green harness (18)
lead and amplifier green lead (17) on negative
terminal.

Ensure that washer and white indicator lead
are installed on positive terminal.

Place T5.1 thermocouple white harness lead
(16) and amplifier white lead (15) on positive
terminal.

CAUTION

(XY E ¥

To prevent damage to ballast resistor, use
extreme care when installing. Changing the
value of the resistor will cause low TOP or
undetected overtemperature. Refer to
engine logbook for value of ballast resistor.

Place ballast resistor(s) (14) and terminal
isolation plate (13) on junction box terminals
and secure with washers (12) and nuts (11).
Tighten nuts to 25 inch-pounds torque.
Install junction box cover (10).

Perform  TS5.1 point dynamic  test
(subparagraph 7-9.2 or 7-10.2).

Perform turbine outlet pressure check
(paragraph 4-12).

Install engine removal door (T.O.
1A-7D-2-1).

Close access 5131-1.
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3-29. BALLAST RESISTOR REMOVAL AND
INSTALLATION.

Tools Required

Figure |Part number Nomenclature Use and
& index application
No.
GGG-W-686 Torque wrench, 0 |Measure torque
to-50
inch-pounds

3-29.1. Removal. (Figure 3-24.)

a.

b.

C.

Remove engine removal door (T.O.
1A-7D-2-1).

Remove junction box cover (1).

Remove nuts (2), terminal isolation plate (3),
washers (4), and ballast resistor(s) (5)

3-29.2. Installation. (Figure 3-24.)

a.

Determine value of ballast resistor from
engine logbook.

Select resistor part number that gives proper
resistance. If two resistors are required, use
the following formula to figure value of
resistors required:

R (tota) = £ P58,

-«

! CAUTION

- -

To prevent damage to ballast resistor, use
extreme care when installing. Changing the
value of the resistor will cause low TOP or
undetected overtemperature.

Place ballast resistor(s) (5) and terminal
isolation plate (4) on junction box terminals
and secure with washers (3) and nuts (2).
Tighten nuts to 25 inch-pounds torque.

d. Install junction box cover (1).

e.  Perform TS5 point dynamic test (subparagraph
7-9.2 or 7-10.2).

f.  Perform turbine outlet pressure check
(paragraph 4-12).

g. Install engine removal door (T.O.
1A-7D-2-1).

3-30. T5.1 THERMOCOUPLE JUNCTION
BOX REMOVAL AND INSTALLATION.

Tools Required

Figure |Part number Nomenclature Use and
& index application
No.
GGG-W-686 Torque wrench, 0{Measure torque
to 50
inch-pounds

3-30.1. Removal. (Figure 3-25.)

a. Remove engine removal door (T.O.
1A-7D-2-1).

b. Remove junction box cover (1).

CAUTION

XX TS

To prevent damage to ballast resistor, use
extreme care when removing. Changing the
value of the resistor will cause low TOP or
undetected overtemperature. Refer to
engine logbook for value of ballast resistor.

c. Remove nuts (2), washers (3), terminal
isolation plate (4), and ballast resistor(s) (5).

d. Disconnect amplifier green lead (6), T5.1
thermocouple harness green lead (7), and
indicator green lead (8), and remove washer

).
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1. Junction box cover

*2. Nut
*3. Washer
4. Terminal isolation plate

15. Ballast resistor

ACCESS 5222-3

*Nuts and washers are special parts, do not substitute bench stock items.
tif two ballast resistors are used, install back to back.

050187—-11-83

Figure 3-24. Removal and Installation; Ballast Resistor
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1. Junction box cover
*2. Nut
*3. Washer
4. Terminal isolation plate
t5. Ballast resistor
6. Amplifier green lead
7. T5.1 thermocouple harness green lead
8. Indicator green lead
9. Washer
10. Ampilifier white lead
11. T5.1 thermocouple harness white lead
12. indicator white lead
13. Washer
14. Boit
15. Lockwasher
16. Washer
17. T5.1 thermocouple junction box
18. Screw
19. Terminal strip
20. Nut
21. Lockwasher

22. Washer

23. Bolt
24. Key washer ACCESS 5222.3

*Nuts and washers are special parts, do not substitute bench stock items.
TIf two ballast resistors are used, install back to back. 05D188-11—83

Figure 3-25. Removal and Installation; T5.1 Thermocouple Junction Box

3-76



Disconnect amplifier white lead (10), T5.1
thermocouple harness white lead (11), and
indicator white lead (12), and remove washer

(13).

Remove bolts (14), lockwahers (15), washers
(16), and T5.1 thermocouple junction box
17).

Remove screw (18) and terminal strips (19).

Remove nuts (20), lockwashers (21), washers
(22), bolts (23), and key washers (24).

3-30.2. Installation. (Figure 3-25.)

a.

Place key washers (24) on bolts (23) and
install in terminal strips (19). Secure to strip
with washers (22), lockwashers (21), and nuts
(20). Tighten nuts to 25 inch-pounds torque.

Place terminal strips in T5.1 thermocouple
junction box (17), and secure with screws (18).

Secure junction box to engine with washers
(16), lockwashers (15), and bolts (14).

Place washer (13), indicator white lead (12),
T5.1 thermocouple white lead (11), and
amplifier white lead (10) on 10-32 positive
terminal.

Place washer (9), indicator green lead (8),
T5.1 thermocouple green lead (7), and
amplifier white lead (6) on 1/4-28 negative
terminal.

CAUTION

tenane
tresne

To prevent damage to ballast resistor, use
extreme care when installing. Changing the
value of the resistor will cause low TOP or
undetected overtemperature. Refer to
engine logbook for value of ballast resistor.

Place Dballast resistor(s) (5) and terminal
isolation plate (4) on terminals and secure
with washers (3) and nut (2). Tighten nuts to
25 inch-pounds torque.

T.0. 1A-7D-2-5

Install junction box cover (1).

Perform T35 point dynamic test (subparagraph
7-9.2 or 7-10.2).

Install engine removal door (T.O.
1A-7D-2-1).

3-31. FUEL FLOW INDICATOR REMOVAL
AND INSTALLATION.

3-31.1. Removal.

a.

3-31.2.

Turn round head screw counterclockwise
until clamp tension on indicator is removed.

Slide indicator aft until electrical connector is
accessible.

Disconnect electrical connector and remove
indicator from panel.

Installation.
Connect electrical connector to indicator.
Install indicator in panel mount. Turn round
head screw clockwise until clamp tension

secures indicator in place.

Perform fuel flow indicating system
operational checkout (paragraph 3-4).

3-32. FUEL FLOW TRANSMITTER
REMOVAL AND INSTALLATION.

Tools Required

Figure |Part number Nomenclature Use and
& index application
No.
GGG-W-686 Torque wrench, }Measure torque
10 to 150
inch-pounds
- 413-900-020 Torque wrench, |Measure torque
100 to 750
inch-pounds
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CAUTION

tenree

To prevent damage to tubes and decrease

the possibility of
precautions

observe
when

leakage,

(paragraph  1-18)

removing or installing fuel, oil, or air
tubing.

3-32.1. Removal. (Figure 3-26.)

Open access 5222-1.
Ensure fuel master lever is in OFF.
electrical

Cut lockwire and disconnect

connector (1).

Cut lockwire and disconnect inlet tube (2).
Remove packings (3).

Cut lockwire and disconnect outlet tube (4).
Remove packings (5).

Remove outlet connectors (6) and packings

.

Remove bolts (8), washers (9), lockwashers
(10), and clamps (11).

Remove fuel flow transmitter (12).

NOTE

If one of the two tangs on transmitter base

1S

missing, reposition base so that

remaining tang is facing aft.

L

If transmitter base requires removal, remove

bolts (13), washers (14), and lockwashers (15).
Remove transmitter base (16).

3-32.2. Installation. (Figure 3-26.)

a.

3-78

Place transmitter base (16) in position on low
pressure fuel filter with tang facing aft. Secure
with lockwashers (15), washers (14), and bolts
(13).

L

Position fuel flow transmitter (12) in base
assembly as shown and secure with clamps
(11), lockwashers (10), washers (9), and bolts
(8). Tighten bolts to 80 (+10) inch-pounds
torque.

Using new packings (7), install outlet
connectors (6). Tighten connectors to 300
(+10) inch-pounds torque.

Using new packings (5), connect outlet tube
(4) to connector. Tighten tube nut to 300
(+10) inch-pounds torque. Secure with
MS20995C32 lockwire.

Using new packings (3), connect inlet tube (2)
to connector. Tighten tube nut to 300 (+10)
inch-pounds torque. Secure with
MS20995C32 lockwire.

Connect electrical connector (1). Secure with
MS20995C32 lockwire.

Bleed engine fuel system (paragraph 5-19)and
check for leaks.

Perform fuel flow indicating
operational checkout (paragraph 3-4).

system

Close access 5222-1.

3-33. HIGH PRESSURE ROTOR
TACHOMETER INDICATOR REMOVAL
AND INSTALLATION.

3-33.1. Removal.

a.

Turn round head screw counterclockwise
until clamp tension on indicator is removed.

Slide indicator aft until electrical connector is

accessible.

Disconnect electrical connector and remove
indicator from panel.
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APPROXIMATELY 45°

ACCESS 5222-1

A

Electrical connector
inlet tube

Packing

Outlet connector
Packing

Outlet connector
Packing

Bolt

Washer

10. Lockwasher

11. Clamp

12. Fuel flow transmitter
13. Bolt

14. Washer

15. Lockwasher

16. Transmitter base

SEE VIEW A
ACCESS 52221

CONDOALN =

050017—-11—-83

Figure 3-26. Removal and Installation; Fuel Flow Transmitter
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3-33.2. Installation.

a.

b.

Connect electrical connector to indicator.

Install indicator in panel mount. Turn round
head screw clockwise until clamp tension
secures indicator in place.

Perform high pressure rotor tachometer
indicating system operational checkout
(paragraph 3-4).

3-34. HIGH PRESSURE ROTOR
TACHOMETER GENERATOR REMOVAL
AND INSTALLATION.

Tools Required
Figure |Part number Nomenclature Use and
& index application
No.
GGG-W-686 Torque wrench, 0 |Measure torque
to 50
inch-pounds

3-34.1. Removal. (Figure 3-27.)

a.

b.

C.

Open access 5222-1.

Disconnect electrical connector (1).

Remove nuts (2), washers (3), high pressure

rotor tachometer generator (4), and gasket (5).

3-34.2. Installation. (Figure 3-27.)

Solvent P-D-680, Type IL is toxic to skin,
eyes, and respiratory tract. Use in a

well-ventilated area.
breathing of vapors.

Avoid prolonged
Avoid eye and

repeated skin contact. Keep away from
sparks and flames.
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CAUTION
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LYY

Gearbox and tachometer generator splines
must be thoroughly cleaned and properly
greased to prevent excessive gearbox spline
wear and subsequent equipment failure.

g.

Clean splines of gearbox and high pressure
rotor tachometer gencrator (4) with P-D-680,
Type 11, drycleaning solvent (T.O. 1-1-1) and
clean cloth.

Apply generous amount of Molykote 343 or
MIL-G-21164 lubricant to generator drive
splines and engine mating splines.

Using new gasket (5), place generator in
position on gearbox as shown. Secure with
washers (3) and nuts (2).

Tighten nuts in a diagonal manner in
increments of 5 inch-pounds torque until 35
(25) inch-pounds torque is reached.

Connect electrical connector (1).

Perform high pressure rotor tachometer
indicating system operational checkout

(paragraph 3-4).

Close access 5222-1.

3-35. HIGH PRESSURE ROTOR
TACHOMETER DRIVE OIL SEAL REMOVAL
AND INSTALLATION.

Tools Required
Figure |Part number Nomenclature Use and
& index application
No.
6798284 (Allison |Tachometer Remove
Division of drive oil seal tachometer

General Motors, | puller drive oil seal
Indianapolis,
Indiana)

6798285 (Allison {Tachometer Install
Division of drive oil seal tachometer
General Motors, | drift drive oil seal
Indianapolis,

Indiana)
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TIGHTEN 356 (£5)
INCH—POUNDS TORQUE
IN 5 INCH-POUND SEE
INCREMENTS VIEW A

GEARBOX
CENTERLINE

Electrical connector

Nut

Washer

. High pressure rotor tachometer
generator

. Gasket

PwN -

o
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Figure 3-27. Removal and Installation; High Pressure Rotor Tachometer Generator
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3-35.1. Removal.

a.

b.

f.

Open accesses 5222-2 and 5222-1.

Remove high pressure tachometer generator
(paragraph 3-34).

Cut lockwire and disconnect three
engine-to-airframe electrical connectors.

Remove bolts and lockwashers securing
electrical receptacle support bracket to LP
fuel pump. Swing bracket aside.

Remove tachometer drive oil seal retaining
ring.

Using puller, remove oil seal.

3.35.2. Installation.

a.

g.

Apply light coat of MIL-G-23827 grease to
outside diameter of tachometer drive oil seal
and gearbox mating area.

Using drift, install new oil seal in gearbox.
Install oil seal retaining ring.
Place electrical receptacle support bracket in

position and secure to low pressure fuel pump
with lockwashers and bolts.

Connect engine-to-airframe electrical
connectors.
Install high pressure rotor tachometer

generator (paragraph 3-34).

Close accesses 5222-2 and 5222-1.

3-36. LP FUEL PUMP LOW PRESSURE
SWITCH REMOVAL AND INSTALLATION.

Remove and install LP fuel pump low pressure switch

3-82

through access 5222-1 in sequence shown in figure
3-28, observing the following:

a.

Do not use tools or twist electrical connector
(1). This is a push-pull type connector.

Observe precautions (paragraph 1-18) when
removing or installing tubes.

Use new packings (5 and 7) during
installation.

After installation, bleed engine fuel system
(paragraph 5-19).

After installation,
warning  system
(paragraph 3-4).

perform fuel
operational

system
checkout

Close access 5222-1.

3-37. HP FUEL PUMP LOW PRESSURE
SWITCH REMOVAL AND INSTALLATION.
Remove and install HP fuel pump low pressure
switch through access 6222-2 in sequence shown in
figure 3-29, observing the following:

a.

Observe precautions (paragraph 1-18) when
removing and installing tubes.

Secure fuel tube coupling nuts with
MS20995C32 lockwire.

After installation, bleed engine fuel system
(paragraph 5-19).

After installation, perform fuel pressure
warning system  operational checkout
(paragraph 3-4).

Close access 6222-2.



—

. Electrical connector
. Pressure tube

SopNomrwN=

. Low pressure
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LP FUEL PUMP

Elbow

Nut

Packing

Union

Packing

Bolt

Washer 2

switch

05D245-11--83

Figure 3-28. Removal and Installation; LP Fuel Pump Low Pressure Switch
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Electrical connector
Fuel tube

Nut

Bolt

Washer

High pressure fuel pump
Low pressure switch
Clamp

N ophsWON=

1 DETAIL A

05D255—11-83

Figure 3-29. Removal and Installation; HP Fuel Pump Low Pressure Switch
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SECTION IV
ENGINE SYSTEM

4-1. DESCRIPTION.

4-1.1. General. The A-7D airplane uses a
TF41-A-1 engine. This engine is a twin spool, axial
flow, full ducted, bypass turbojet. The engine consists
of a low, intermediate, and high pressure
compressors. It also includes a combustion section,
turbine air inlet extension, and fan bypass duct.
Leading particulars are in table 4-1; figure 4-1 shows
details of the engine.

4-1.2. Engine_ Sections. The low pressure
compressor has three stages and the intermediate

pressure compressor two stages. The high pressure
compressor consists of 11 stages. Variable geometry
inlet guide vanes and bleed valve are a part of the
high pressure compressor. This provides a wider
range of stall free operation. Refer to Section II for
description of guide vanes and bleed valve. The
combustion section has 10 combustion liners
interconnected with crossover tubes. The turbine
consists of four stages. The first and second turbine
stages drive the high pressure compressor. The third
and fourth turbine stages drive the intermediate and
low pressure compressors. The bypass ducts from the
outer shell of the engine.

Table 4-1. Engine Leading Particulars

LOW Pressure COmMpPreSSOTr StAZES...co.ueevreerieeriressssencasens
Bypass Fatio....ciuiiieireerreiaiiiierarisnnnnrieierersiessenneness
Intermediate pressure COmMpressor Stages ......veuvvereerenenes
High pressure compressor StageS.....ooeeveernreeneannccancenns
Overall compressor Fatio.....cvevuiiereiiieiirinierenieinraeneas
Overalllength .....ccooiiiniiiiiiiiiiiiiiiiiiic e,
Maximum diameter (not including accessories)..............
Weight (dry, including power package buildup components)
Fuel (Normal) ...cccceeiiniiiiiiiiiciieniiiirieriiierasaacaaccaniaes
Fuel (alternate)?:3.......c.euiirrirrenneeacenenreccsmienseneneneenns
Fuel (emergency) 4 ....ouiviimiirrereemereeieeeeeerienrsacsenns
Direction of rotor rotation (viewed from rear)...............

................

................

................ 11

20:1 21:11)
114.5 inches
40.0 inches
3,511 pounds -

................ JP-4

JP-5, Jet B, Jet A-1, Jet A
Avgas
Counterclockwise

lEngim:s 141159 and subsequent.

2Alternate fuels normally do not contain a fuel system icing inhibitor (FSII). Use of alternate fuels is restricted to air
temperatures greater than 2°C (35°F). When FSII is added, use is restricted to temperatures greater than the following:

Jp-5 -46°C (=51°F)
Jet B ~49°C (—56°F)
Jet A-1 —48°C (—54°F)
Jet A -38°C (-36°F)

31f alternate or emergency fuel is used, accomplish manual fuel control operational checkout (paragraph 6-4).

45 Avgas is used, all tanks must be completely defueled before refueling with any jet fuel.
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LEFT SIDE

4-2

RIGHT SIDE

Figure 4-1. TF41-A-1 Engine
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4-2. OPERATION. (Figure 4-2.)

4-2.1. LP__Compressor. Air enters the engine
through the airplane air inlet duct and is delivered to
the three stage, low pressure compressor through the
air inlet extension. These three stages make up the fan
section of the engine. Each stage of the compressor
has a set of rotor blades and a set of stator vanes. As
the compressor rotates, a pressure rise develops across
each stage of the compressor. After passing the third
stage, the air is divided into two flow paths. One path
goes around the intermediate and high pressure
compressor, combustion, and turbine sections to
rejoin the turbine exhaust in the tailpipe. The other
flow path goes into the engine core where it is further

compressed by the two stage, intermediate
COMpressor.
4-2.2. Intermediate/HP Compressor.

Pressurized air from the intermediate pressure
‘compressor is supplied to the 11 stage, high pressure
compressor through variable inlet guide vanes. The
geometry of these vanes is varied by the airflow
control system (Section II). Air is pressurized by the
rotating compressor. It flows to the diffuser case by
way of a set of outlet guide vanes.

4-2.3. Compressor Efficiency. Total pressure
output of the compressors depends on the combined
pressurizing ability of each compressor stage. The
efficiency of the compressor drops when anything
disturbs the smoothness of the airflow across the
blades or vanes. This may be caused by dirt on the
surfaces or damage to the blade or vane. The mass
airflow of the compressor is also decreased by a
decrease in air density such as caused by a high
temperature or low barometric pressure. The
compressor supplies a constant volume of air at a
given speed (rpm). As inlet air density drops, the mass
of air through the engine will decrease. For the
compressor to deliver the same mass airflow under
decreased efficiency conditions, the speed of the
compressor must increase.

4-2.4, Combustion Chamber. Pressurized air is
routed to the combustion chamber and mixed with
fuel at the proper combustion ratio. Air that is not
used in the combustion process is used to insulate the
combustion chamber walls from the heat of
combustion. It also dilutes the combustion chamber
temperature. The fuel control maintains the right fuel
to air ratio. Refer to Section V for description of
engine main fuel system.

T7.0. 1A-7D-2-5

4-2.5. Turbine. Air is delivered from the
combustion section to the turbine through a set of air
cooled nozzle guide vanes. High pressure compressor
discharge air is used to cool first and second stage
turbine. The turbine consists of four stages and each
stage consists of a set of nozzle guide vanes and a set
of rotor blades. The nozzle guide vanes speed up the
gases and point them in a direction to turn the rotors.
The rotors receive the high velocity gases and convert
this energy into shaft horsepower. The power
produced by the turbine depends on the efficiency of
the compressor. The efficiency of the turbine is vital
to the engine fuel economy.

4-2.6. Atmospheric Effect . on  Thrust.
Atmospheric conditions will affect the thrust output

of the engine. Some of these conditions will affect
thrust output enough to warrant consideration; others
will have a negligible affect. Wind direction and
velocity will normally have little affect. If thrust
output is below minimum and the engine air inlet is
not facing directly into the wind, the inlet should be
faced into the wind (+x25°) and thrust output
rechecked before malfunction analysis is performed.
Relative humidity affect on thrust output is minor
and need not be considered. Two atmospheric
conditions that have great affect on engine thrust
output are ambient air temperature and pressure. On
a hot day or a day of low pressure, the compressor
must turn faster to produce the same mass airflow
through the compressor. This in turn increases the
temperature rise across the compressor. The turbine
outlet temperature will increase with an increase in
temperature until its limit is reached. At this point,
the fuel control will restrict fuel flow to keep turbine
temperature within limits.

4-2.7. Compressor Surge. Compressor surge is an
engine malfunction that is caused by compressor
pulsation, high TOT, loud banging, or nonreponse of
the engine to throttle movement. It is a stoppage or
reversal or airflow through the compressor. Also, it
may be a sharp reduction of airfiow handling ability
of the engine. Surge is aggravated by restrictions in
the air inlet. Dirty or damaged compressor blades or
vanes may also contribute.

4-2.7.1. Acceleration Surge. An acceleration surge
occurs when the throttle is rapidly advanced. The fuel
control is required to supply extra fuel to provide the
necessary rpm. This increase in fuel flow increases
combustion pressures, thereby increasing back
pressure in the compressor. For the compressor to
work against the increased back pressure depends on

4-3
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several things. An acceleration surge may occur due to
compressor blade damage or malfunctioning bleed air
system. Also, an acceleration stop improperly
adjusted may cause excessive acceleration fuel flow.

4-2.7.2. Deceleration Surge. A deceleration surge
takes place when the combustion pressures are
reduced by reduced fuel flow. This reduces the back
pressure on the compressor, causing the airflow to
increase. It may increase to a level that the
decelerating rotor cannot handle. This type of stall is
generally caused by: faulty bleed air system,
misadjusted inlet guide vanes, or misadjusted
deceleration stop.

4-2.7.3. Stall Faults. In most instances, stalls occur
due to a combination of factors rather than a single
failure or fault. When troubleshooting stalls, it is
important to complete all the troubleshooting steps.
Do not stop with the first item found out of limits.
For example, it may be that a dirty compressor
coupled with a fast deceleration time and IGV
schedule adjusted to the low side of the limit can
collectively cause a compressor stall, even though the
engine would operate satisfactorily with any one of
these faults.

4-2.8. Engine Rumble/Vibration. Another area

of malfunction is engine rumble and vibration. Initial
audible evidence of rumble and vibration are about
the same, but they do not portray similar symptoms.
Vibration is harmful and is a symptom of pending
engine or accessory failure. Rumble is a nuisance and
not normally cause for engine or accessory rejection.

4-2.8.1. Rumble. Rumble is an audible pulsation
induced into the gas path by fuel system pressure
fluctuations. These fluctuations start in the high

T.0. 1A-7D-2-5

pressure fuel pump. They are amplified by the main
fuel control. These fluctuations normally occur as a
low frequency pulsation in the low power range
(slightly above idle to about 85% rpm). Rumble does
not affect vibration level or fuel flow.

4-2.8.2. Vibration. Vibration is a periodic oscillation
of a component having mass (weight). In a jet engine,
this oscillation is generally caused by a rotating part
that is not in balance. Also, it may be that the
clearance between the rotating and stationary parts is
excessive. Generally, the frequency of these
oscillations will increase when engine speed increases.
Vibration is measured by a transducer mounted on
the engine. The transducer consists of a magnet that is
free to move within a stationary winding. When the
engine vibrates, the magnet will tend to remain in
place as the winding moves. This action will produce
an electrical signal that is proportional to the
frequency of the vibration. This voltage is shown on a
scale calibrated in mils per second.

4-2.83. Rumble Versus Vibration. The mechanic
must distinguish between vibration and rumble in
order to take the proper action. The checks to
differentiate vibration from rumble should be made
by the pilot when detected. Moving the throttle to a
point slightly above or below where pulsations are
most pronounced will cause rumble to cease.
Vibration will generally increase as the throttle is
advanced. If the engine is operated at the same speed
in manual fuel control, rumble will cease. Vibration
will be affected by fuel control transfer.

4-3. COMPONENTS. For a list of system

components, locations (accesses), and functions, refer
to table 4-2.

Table 4-2. Engine System Components

Component Access

Function

Engine, TF41-A-1 5222-3

Develops thrust for airplane motive power
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4-4,

PREPARATION FOR OPERATIONAL

CHECKOUT.

To prevent damage to equipment and
injury to personnel, steps a through m
must be complied with prior to performing
any maintenance on the airplane.

Check airplane forms (AFTO Forms 781) for
discrepancies that may prevent operation of
engine or other systems.

NOTE

Check fuel quantity and service, if
required. Keep engine ground runs and
engine run time to a minimum.
Maintenance checks requiring engine
operation should be consolidated.

Tow airplane to designated runup area (T.O.
IA-7D-2-1). When using AF32-19 sound
suppressor, make sure airplane is secure (T.O.
33D4-6-387-21).

Install engine runup tiedown restraint as
follows:

(1) Place catapult tension bar socket
assembly retainer in open position by
pressing release on side of socket.

(2) Insert forward end of cable assembly
into socket. '

(3) Release socket release mechanism to
close socket retainer.

(4) Secure airplane end of cable assembly to
ground anchor within 5° of fuselage
centerline.

(5) Move airplane forward to remove slack
from tiedown restraint.

(6) Install wheel chocks.

Check nose gear downlock for proper
installation.

Check that left main gear up-and-locked
switch is open.

Check left main gear downlock for proper
installation.

Check that the left main gear chock is
installed.

Check that right main gear up-and-locked
switch is open.

Check right main gear downlock for proper
installation.

Check that the right main gear chock is
installed.

CAUTION

esmanw
[T Y

Check that lap belts are in the seat and not
hanging over edge of seat, as damage to seat
and/or console may resulit.

Check ejection controls safety handle is in
down-and-locked position.

Check interior canopy jettison and ejection
seat prime initiator safety pins for proper
installation.

Check for presence of fire guard and fire
extinguisher before engine start.

Using light source of sufficient intensity,
check engine air inlet for the following:

(1) Air inlet duct for structural integrity,
with special attention to loose rivets and
cracks, and foreign objects.

(2) Engine-to-airframe seal for distortion or
deterioration.

(3) Engine inlet extension for cracks.

(40 T1 thermocouple for condition and
security.

(5) Engine inlet for foreign objects, oil leaks,
and foreign object damage.



(6) Manually rotate low  pressure
compressor rotor. Check for freedom of
movement, blade tip rub, rotor blade
damage, excessive dirt contamination,
corrosion, and evidence of oil leakage.

T.0. 1A-7D-2-5

Make sure left wingfold support strut handle
is unlatched.

Check PC No. 3 hydraulic filter for bypass
popout indicator.

(7) With compressor rotor turning, check

compressor  vanes for damage, ! CAUTION :
corrosion, and excess dirt . :
contamination.

The transfer motive flow quick-disconnect
coupling must be connected prior to engine

(8) Spinner for dents, cracks, corrosion, and
start, or fuel system damage may occur.

security.

v. Check transfer motive flow quick-disconnect
coupling for proper installation.

CAUTION

Tantne
ETY Y XY

w. Check main low pressure fuel filter for bypass
popout indicator.

| WARNING I

To prevent dumping fuel on ramp and
endangering airplane and personnel by fire
hazard, check that residual fuel holding
tank is empty before starting the engine.

Care should be taken to avoid damage to
radome and lip of air inlet duct.

Check that gun gas purge door actuating
cylinder is connected to purge door.

Check that LOX access door is clear of gun
gas purge door.

Check and open circuit breakers in left
avionic compartment as follows:

Check that fuel is not underneath airplane
prior to applying external electrical power
or starting engine.

() M61 gun control circuit breaker
CB3111.

@ 5332“;‘; CUM HTR circuit breaker x. Check engine drain lines, static ports, and
) engine compartment cooling holes for
excessive leakage (table 4-8), obstructions,

Check PC No. 1 hydraulic reservoir for and foreign material

quantity and service, if required (T.O.

1A-7D-2-1). y. Check that fuel boost pump manual shutoff

Check PC No. 1 hydraulic filter for bypass valve is open.

popout indicator. z.  Check engine oil level, and add oil if oil is not

visible on sight gage.

CAUTION Check that engine oil filter indicator is not

popped.

thee e

TYIL Y]

If engine is started with wingfold support
strut handle in the latched position, the
handle may become jammed. If engine is
started with handle in the latched position,
make sure landing gear handle is in WHLS
DOWN before placing flap handle in ISO ab. Check starter failure indicator for failure
to unlatch handle. indication.

NOTE

On starter serial No. P240 and later, the
starter failure indicator is not operative.
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ac.

ad.

ac.

af.

ag.

ah.

4-8

Make sure the following circuit breakers are
closed during engine operation:

(1) BAT power circuit breaker CB401.

a). Check PC No. 2 hydraulic filters for bypass
popout indicator.
ak. Check PC No. 2 hydraulic system reservoir

for quantity, and service, if required (T.O.

(2) BAT charger circuit breaker CB402
(airplanes before T.O. 1A-7-551) or
CB406 (airplanes after T.O. 1A-7-551).

Check PC No. 3 hydraulic system reservoir
for quantity, and service, if required (T.O.
1A-7D-2-1).

Check for proper installation of engine runup
tiedown restraint (step c).

Using light source of sufficient intensity,
check engine exhaust areas for the following:

(1) Engine exhaust for evidence of blade or
vane damage and oil leaks; temperature
sensing probe for condition and
security; and bypass duct for fuel
accumulation and oil puddling (table
4-8).

(2) Check tailpipe for cracks, distortion,
burns, excessive oil, foreign material,
and evidence of foreign object damage.

Using light source of sufficient intensity,
check starter for the following:

(1) Oilleakage. If leakage is found, check oil
quantity and add oil, if required (T.O.
1A-7D-2-1).

(2) Starter intake and exhaust for damage
and overtemperature.

CAUTION

[T TTYY

To prevent damage to constant speed drive
(CSD), do not operate engine with CSD oil

level in upper yellow band (or upper black
band).

Check CSD oil quantity and add or drain oil,
if required (T.O. 1A-7D-2-1).

If panel is removed, check CSD oil cooler fuel
quick-disconnect.

Change 14

1A-7D-2-1).

CAUTION

To prevent possible hydraulic pump
damage  during low temperature
conditions, voids in the systems shall be
removed before starting engine. This is
done by dumping the accumulators. If PC
No. | pressure is not within limits during
the hydraulic pressure check after engine
start, cycle the control stick slowly between
neutral and full forward to increase
pressure.

Check accumulators for correct precharge
pressure and service, if required.

al.  Place emergency accumulator shutoff valve in

OPEN.

! CAUTION

s se

If engine is started with wingfold support
strut handle in the latched position, the
handle may become jammed. If engine is
started with handle in the latched position,
make sure landing gear handle is in WHLS
DOWN before placing flap handle in ISO
to unlatch handle.

am. Make sure right wingfold support strut handle

is unlatched.

To prevent possible damage to equipment
and injury to personnel, if engine removal
access 5222-3 is removed, make sure
arresting gear actuator circuit breaker
CB318 is opened before starting engine.

an. Check and open circuit breakers in right

avionic compartment.



ao.

ap.

aq.

ar.

as.

at.

(1) HIR-Flap ACCUM circuit breaker
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Table 4-3. Access Panel Restrictions
During Engine Operation — CONT

CB396.
(2) HTR-EPP ACCUM circuit breaker
CB3008.
Check avionic compartment cooling duct
screens for structural integrity and foreign
material.
i CAUTION
To prevent damage to equipment, all

ground handling protective covers and air
plugs shall be removed before engine

runup.

1123-1 or 2123-9
1222-5
1222-6
1222-6-1
1222-6-3
1222-11
2212-10
51224
5122-6
5132-1
5133-1
6122-4

Remove all ground handling protective
covers.

Ensure that required structural access panels
are installed (table 4-3 and figure 4-3).

Check immediate area around airplane for
objects that may enter engine air inlet duct or
be blown by engine exhaust during engine
operation. '

Inventory CTK and/or individual tool kits to
make sure all tools are in place.

To prevent dumping fuel on ramp and
endangering airplane and personnel by fire
hazard, make sure fuel dump switch is in
OFF (cover down).

Make sure that switches and controls are in
proper position (table 4-4).

Table 4-3. Access Panel Restrictions
During Engine Operation

6122-5
6132-1
6133-1
6222-3

Table 4-4. Switch and Control Positions for

CAUTION

To prevent structural damage to
airplane, the following access panels
shall be installed before operating
engine.

Engine Start
Switch or control Position
Battery switch OFF
FLIR power switch OFF
(Airplanes after
T.0.1A-7-530)

Double datum switch OFF

(Airplanes before

T.0. 1A-7-530)
Double datum/anti-ice switch OFF

(Airplanes after

T.0. 1A-7-530)
Auxiliary UHF function OFF

selector switch
UHF radio Set and on
IFF master switch OFF
Emergency flap control Coverdown
Flap control Up
AMF switch OFF
Yaw stabilization OFF
APQ-126 radar power switch OFF

Change 8 4-9
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Table 4-4. Switch and Control Positions for Engine Table 4-4. Switch and Control Positions for Engine

Start — CONT Start — CONT
Switch or control Pasition Switch or control Position
Throttle OFF Control display unit switch OFF
Fuel master control ON '(If‘_ gpllz.xlzsi saé'tze)r
Alternate fuel feed handle NORM Heading mode switch MAN
Throttle friction level As desired Arresting hook control Matched
Starter switch NORM with hook
Anti-ice selector switch OFF position
(airplanes before Doppler radar mode switch OFF
T.0.1A-7-530) Oxygen supply lever OFF
Antiskid switch B‘Eéé{ll*j}M ECM pod switches OFF
Fuel dump switch Cover down NAVWD COMPUTER switch OFF
Wing transfer switch AUTO Interior lights Asrequired
Fuel control NORM Exterior light switches Asrequired
Emergency brakes control OFF LORAN power switch OFF
A/R door release handle Down TACAN control switch OFF
AMF test switch OFF [LS power switch OFF
Emergency generator switch OFF IMS selector switch OFF
Master generator switch ON Air temperature control AUTO
Landing gear control WHLS Cockpit temperature control As desired
DOWN Cabin pressure switch CABIN
Pitch and roll trim switch OFF DUMP
Landing and taxi light switch OFF Rainremoval switch OFF
AFCS test switch OFF Defog switch OFF
EPP handle Matched CHAFF/FLARE switches OFF
with EPP Radar beacon power switch OFF
position Wingfold control Matched
Armament panel switches OFFor with posi-
SAFE tion of
Master function switches Deselected :ﬁ?i
HUD control switch OFF panels
Radar altimeter switch OFF Emergency vent air knob Full open
Standby reticle switch OFF TISL power switch OFF

4-10 Change 15




ao.

ap.

aq.

ar.

as.

at.

(1) HIR-Flap ACCUM circuit breaker
CB396.

(2) HTR-EPP ACCUM circuit breaker
CB3008.

Check avionic compartment cooling duct
screens for structural integrity and foreign
material.

erreen

{ CAUTION

To prevent damage to equipment, all
ground handling protective Covers and air
plugs shall be removed before engine
runup.

Remove all ground handling protective
covers.

Ensure that required structural access panels
are installed (table 4-3 and figure 4-3).

Check immediate area around airplane for
objects that may enter engine air inlet duct or
be blown by engine exhaust during engine
operation. '

Inventory CTK and/or individual tool kits to
make sure all tools are in place.

| WARNING I

To prevent dumping fuel on ramp and
endangering airplane and personnel by fire
hazard, make sure fuel dump switch is in
OFF (cover down).

Make sure that switches and controls are in
proper position (table 4-4).

Table 4-3. Access Panel Restrictions
During Engine Operation

T.0. 1A-7D-2-5

Table 4-3. Access Panel Restrictions
During Engine Operation — CONT

1123-1 or 2123-9
1222-5
1222-6
1222-6-1
1222-6-3
1222-11
2212-10
51224
5122-6
5132-1
5133-1
61224
6122-5
6132-1
6133-1
6222-3

Table 4-4. Switch and Control Positions for

{ CAUTION

To prevent structural damage to
airplane, the following access panels
shall be installed before operating
engine.

Engine Start
Switch or control Position
Battery switch OFF
FLIR power switch OFF
(Airplanes after
T.O. 1A-7-530)

Double datum switch OFF

(Airplanes before

T.O. 1A-7-530)
Double datum/anti-ice switch OFF

(Airplanes after

T.O. 1A-7-530)
Auxiliary UHF function OFF

selector switch
UHF radio Setand on
IFF master switch OFF
Emergency flap control Coverdown
Flap control upP
AMF switch OFF
Yaw stabilization OFF
APQ-126 radar power switch OFF

Change 8 4-9
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Table 4-4. Switch and Control Positions for

Engine Start — CONT

Table 4-4. Switch and Control Positions for

Engine Start — CONT

Switch or control Position Switch or control Position
Throttle OFF Heading mode switch MAN
Fuel master control ON Arresting hook control Matched
L. . with hook
Throttle friction level As desired position
Starter switch NORM Doppler radar mode switch OFF
Anti-i(fe selector switch OFF Oxygen supply lever OFF
(Airplanes before
T.0.1A-7-530) ECM pod switches OFF
Antiskid switch BRAKE NAV WD COMPUTER switch OFF
ACCUM L. .
Interior lights As required
Fuel dump switch Cover down L X )
Exterior light switches As required
Wing transfer switch AUTO
g e LORAN power switch OFF
Fuel control NORM .
TACAN control switch OFF
Emergency brake trol OFF
geney S contro ILS power switch OFF
A/R door release handle Down )
IMS selector switch OFF
AMF test switch OFF )
Air temperature control AUTO
Emergency generator switch OFF . .
Cockpit temperature control As desired
Master generator switch ON . .
Cabin pressure switch CABIN
Landing gear control WHLS DUMP
DOWN . .
Rain removal switch OFF
Pitch and roll trim switch OFF
Defog switch OFF
Landing and taxi light switch OFF .
CHAFF/FLARE switches OFF
AFCS test switch OFF
Radar beacon power switch OFF
EPP handle Matched .
with EPP Wingfold control Matched
pOSitiOﬂ with pOSi—
tion of
Armament panel switches OFF or wing
SAFE outer
anel
Master function switches Deselected pane’s
E ir knob Full
HUD control switch OFF mergency vent air kno Hopen
TISL itch OFF
Radar altimeter switch OFF power swite
Standby reticle switch OFF
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18. 21239
19. 6222-3
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Figure 4-3. Access Panel Restrictions; Engine Operation
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4-5. OPERATIONAL CHECKOUT.

Test Equipment Required
Figure [Name AN type Use and
& index designation application
No.
Equipment Operate engine
required for

engine operation

Equipment Supply electrical
required for power
connecting
external

electrical power

Engine maximum
power test set

E2452-3

Indicate turbine
outlet pressure

NOTE

A number enclosed in braces at the end of
a step in the following test corresponds to a
number in troubleshooting table 4-9.

a.  Perform preparation for operational checkout
(paragraph 4-4),

CAUTION

tedtae
seenns

When ambient temperature is 41°F (5°C)
or less and engine operation is required,
screen icing conditions may exist and
caution must be observed to prevent
damage to engine and airplane.

Engine operation without air inlet screen
installed must be authorized by the chief of
maintenance or a designated
representative.

NOTE

If icing conditions exist, 7839425 air inlet
screen may be used to remove screen icing.

4-12

.

If ambient temperature is 41°F (5°C) or less,
perform the following:

0y

6]

&)

C))

Obtain wet bulb temperature or
dewpoint and dry bulb temperature
from aerology.

Using figure 4-4, determine if engine run
can be accomplished with
215-00251-17, 215-00138-27, or
215-00138-42 air inlet screen installed.

Remove any water standing on ramp in
area around nose of airplane.

Monitor ambient air during engine
operation to make sure that engine is
not accidently run in a screen icing

environment  with 215-00251-17,
215-00138-27, or 215-00138-42 screen
installed.

! CAUTION

To prevent damage to engine and airframe,
make sure inlet duct screen is free of
damage. If damaged, refer to T.O.
1A-7D-2-1 for allowable repair criteria.

Install engine air inlet duct screen (T.O.

1A-7D-2-1).

CAUTION

seseen
LYY

Before starting engine with speed brake in
extended position, make sure that open
access doors 1232-1 and 2232-1 are braced
by stay assemblies. Failure to install stay
assemblies will cause damage to
equipment.

Place battery switch in BATT.

NOTE

If fire warning light operation is not
satisfactory, refer to T.O. 1A-7D-2-11.

Press fire warning test switch. Check that fire
warning light comes on. Release switch and

check that light goes off.
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HOW TO USE CHART: ] EXAMPLE
Enter chart with dry and wet bulb temperature and find Ory bulb temperature 30°F. Wet bulb temperature 30°F.
intersect point. Intersects in danger area, do not use air niet screen.

CAUTION

This chart assumes no standing water on ramp in
vicinity of air inlet.

50
40 A‘\\ DO QDO 41°F
DANGER \
\OPERATION N
NRAESTRICTED
o
33%
30
&
g SAFE
2 20
<
-4
w
-
FH
W
-
o 10
2
>
«
a
0
DANGER
OPERATION
PROHIBITED
-10
-10 o 10 20 30 40 50

WET BULB TEMPERATURE, °F

Do not operate engine in this region with 215—-00261-17,
215—-00138-27, or 215—00138—42 air inlet screen installed.
Safe for operation with 7839425 air inlet screen installed.

Do not operate engine over 75% rpm in this region with
215—-00251-17, 215—00138-27, or 215—00138—42 air inlet
screen installed. Safe for operation with 7839425 air inlet screen
installed.

Safe for operation with any air inlet screen installed.

05D0138—01-11-83

Figure 4-4. Icing Region; Air Inlet Screen (Sheet 1 of 2)
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HOW TO USE CHART: ° EXAMPLE:
Enter chart with_dry bulb and dew point temperature F; Dry bulb temperature 30°F. Dew point 30°F. tntersects
find intersect point. in danger area, do not use air intet screen,

CAUTION

This chart assumes no standing water on ramp in
vicinity of air inlet.

50
40 A S A A\ N NN\ 410’:
N\ DANGER
SAFE N\ OPERATION
RN\ RESTRICTED
: 33°%F
® ) %
o“ é\ .)‘y.l:‘(:
w
¥ R
2 2 PN (égg)&ﬁ
= x
: \ B0
¢ N < ,{5/55"'
w ~ // /'1
= oad
T A % b2 Sy, 8
5 N 05 SECHp sl D
2 08 DA
> A L RPN A Sy
Q Pate? g
bl '5:9(-./ /%
N e
o N D08 SO pAS
DANGER J& .
N OPERATION Y{:&
PROHIBITED o
-10 f Jr‘:.t'v
oA
By ess M
3 % D
Yoo m g g
-10 Q 10 20 30 40 50
DEW POINT TEMPERATURE °F
Do not operate engine in this region with 215—00251—17,
215—-00138~27, or 215—-00138—42 air inlet screen installed.
Safe for operation with 7839425 air inlet screen installed.
\J Do not operate engine over 75% rpm in this region with
m 215-00251-17, 216—-00138—27 or 215—-001 38-—42 air inlet
screen installed. Safe for operation with 7839425 air inlet screen
installed.
: Safe for operation with any air inlet screen installed. 05D138—02—11-83

Figure 4-4. Icing Region; Air Inlet Screen (Sheet 2)



NOTE

If a start is attempted with start switch in
ABORT, the starter electric motor will
rotate, the starter will not light off, and
after 7 seconds the starter abort box will
shut off the starter motor. The starter abort
box circuit breaker must be reset prior to a
second start attempt.

Place starter switch in NORM.

NOTE

If turbine outlet temperature indicator is
not working properly, refer to paragraph
3-5.

Check that turbine outlet temperature
indicator indicates + 10°C (+ 18°F) of ambient
temperature (cold engine). The POWER OFF

flag should not be visible.

Open access 1222-3.

Place and hold TOT switch in ON. Check
that ENG HOT caution light comes on at
620° (+5°, —0°)C (1,148° (+9°, —O0°)F).

Release switch.
Close access 1222-3.

Open access 5222-4,

Cut lockwire and remove cap from turbine
outlet pressure (TOP) line. Connect line to

engine maximum power test set.

Record station barometric pressure (not

corrected to sea level).

To avoid injury or loss of life during engine
run, make sure that personnel are clear of
engine air inlet and exhaust ducts, jet fuel
starter exhaust, engine low pressure cooling
air overboard dump, and air conditioning
exhaust.

To prevent a fire, drain residual fuel
holding tank after third consecutive start
or attempted start. Make sure that
accumulation of fuel drained during start is
cleaned before next engine start.

n.

T.0. 1A-7D-2.5

CAUTION

I TNY
[ TETEEY

Observe all engine starting and operating
limits and restrictions in tables 4-5 and 4-6
during engine operational checkout. If
tubine outlet temperature time limit is
exceeded, refer to table 4-5 for
overtemperature inspection limits.

If failure is noted during start, abort start
by placing throttle in OFF and starter
switch in ABORT.

The jet fuel starter system should abort the
start automatically if no engine rotation
occurs within 7 (+1) seconds. If no engine
rotation has occurred within 10 seconds,
abort the start by placing starter switch in
ABORT.

If starter overtemperature light comes on,
abort the start by placing starter switch in
ABORT. Wait 2 minutes and attempt a
second start. If a second overtemperature
light is observed, abort the start and replace
starter.

NOTE

If battery does not have enough power to
start the engine and replacement of battery
is not feasible, a booster battery may be
connected to external dc power receptable
for engine start (T.O. 1A-7D-2-1).

If starter is engaged with fuel master
shutoff in the closed position or engine is
shut down with fuel master shutoff, record
this fact on high pressure fuel pump
accessory card.

The automatic starter abort system will
abort the start if battery voltage is less than
10 (+£0.5) volts or starting period time
exceeds 7 (+1) seconds. If automatic abort
occurs, refer to paragraph 8-5 for
troubleshooting procedures.

Place throttle in CRANK and hold. Check
that rpm begins to rise within 7 seconds. {1}
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Table 4-5. Starter and Starting Limits and Restrictions

Condition Limit
Engine rotation noted after engaging crank switch 7 seconds maximum
Light off after throttle placed in outboard IDLE 15 seconds maximum
Idle rpm attained after throttle placed in outboard 1 minute maximum
IDLE
Starter duty cycle Two start cycles within 30 minutes; 30 minutes
cooling before another start attempt
Ignition exciter duty cycle Continuous
Starter cutoff Primary 42.5% (+1.5%) rpm!

Secondary 46.5% (+1.5%) rpm2.3

Drain period between engine shutdown and start 1.5 minutes minimum
Drain period following unsatisfactory engine start 3 minutes minimum#%3
Turbine outlet temperature Refer to table 4-6.
Oil pressure Refer to table 4-6.
Engine speed Refer to table 4-6.

Starting restrictions:
a. Ground starts are not permitted using conventional ground power unit.

b. If throttle has been placed in any position other than OFF since previous engine shutdown, crank
engine for 30 seconds without fuel or ignition before starting.

Uf starter does not shut down at primary point, repair before subsequent start.

2If starter does not shut down automatically, shut down starter by placing starter switch in ABORT.

31f automatic shutdown does not occur, do not advance throttle above IDLE until starter is shut down.

4Following an unsuccessful start attempt, check exhaust duct for fuel accumulation prior to attempting another start.

SFollowing a second consecutive unsuccessful start attempt, motor engine for 30 seconds without fuel or ignition and check
exhaust duct for fuel accumulation before attempting another start.
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CAUTION

asness
sessns

Engines after T.O. 2J-TF41-641 are equipped with a
temperature limiter amplifier that has a fail-safe circuit
which will prevent a severe drop in engine power when
the amplifier fails. The amplifier will turn off when
output exceeds approximately 390 milliamperes. It will
stay off until the condition which caused the high
milliampere output is removed. When the amplifier turns
off, there will be a sudden increase of TS, rpm, fuel
flow, and TOP. The operator should immediately
operate the engine as if the manual fuel control was
selected due to the engine being operated by the throttle.

Table 4-6. Engine Operating Limits and Restrictions

T.0. 1A-7D-2-5

Operating limits

Turbine outlet temperature (TOT) Engine speed Qil pressure (psig)
Not !
Condition Above exceeding Time limit % RPM Time limit Minimum Maximum
Starting 620°C . 483 15 60 (5
(1,148°F)1.2 minutes
maximum)
Ground operation 583°C 30 minutes 101 30 274 53
and takeoff (1,081°F)! minutes
without double
datum activated
and in-flight
583°C | 640°C l3 seconds 101 to 104 6 seconds
(LOSI*F)! (1,184°F) 104 to 105 Momentary
105 Do not
exceed’
Ground operation 583°C 30 minutes 101 30 274 53
and takeoff with (1,081°F)! minutes

double datum
activated

See footnotes at the end of the table.

4-17




7.0. 1A-7D-2-6

Operating limits

Table 4-6. Engine Operating Llimits and Restrictions — CONT

Turbine outlet temperature (TOT)

Engine speed

Oil pressure (psig)

Condition Not

Above exceeding Time limit % RPM Time limit Minimum Maximum

583°C 589°C 5 minutes 101 to 104 6 seconds

(1,081°F)! (1,092°F)!

589°C 606°C 2 minutes 104 to 105 Momentary

(1,092°F)! (1,123)!

606°C 620°C 10 seconds 105 Do not

(L1I23°F)! (1,148°F)! exceed’

620°C 640°C 3 seconds

(1,148°F)! (1,184°F)!

Instrument fluctuationsS:

Turbine out temperature indicator (TOT)......ccvvvveevveeeeeeeeeeoseoeeooooooooooo +3°C (£5°F)
Tachometer indicator (PERCENT RPM) +0.2%
Oil pressure indicator (OIL PRESS) ..o +2 psi differemial
Oil quantity indicator (OIL QTY) oottt +1/32 full scale
Fuel flow indicator (FUEL FLOW).........oovcvvvvvvvomoeeoeeeceesoeoooooooooooooooooooo +25 pph (up to 6,000 pph)
Turbine outlet pressure indicator (T.O. PRESS)......eeeeeeeeeee e +1/4 inch Hg

4-18
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Table 4-6. Engine Operating Limits and Restrictions — CONT

Operating restrictions

a. Do not operate engine at high power without main generator power. If electrical power loss occurs,
retard throttle to idle immediately.

b. If engine rpm drops below 48%, shut down engine immediately.
c. When switching fuel control from MAN to NORM, engine rpm must be below 80%.

d. Do not attempt to maintain engine rpm with throttle while in MAN. If rpm decreases below 48%, shut
down engine immediately.

e. If emergency fuel (JP-5) is used, accomplish manual fuel control operational checkout (paragraph 6-4).

f. If electrical power loss occurs while operating engine, retard throttie to IDLE immediately.

g. An rpm shift of + 4% during taxi is acceptable.® I

Hf temperature limit is exceeded, refer to table 4-7 for overtemperature inspection requircments.

2Abort the start if engine speed stagnates; troubleshoot and correct cause. If three successive starts are aborted for stagnation,
refer to table 4-7, and perform action required under symbol B.

3After prolonged shutdown, engine speed may be less than normal at idle immediately following engine start. The reduction in
rpm varies between engines and will be lowered as temperature decreases. Minimum acceptable cold idlc speed is 48% rpm.

4Minimum indicated oil pressure is 15 psid below 80% rpm and 27 psid above 80% rpm.

SReject engine if speed exceeds 105% rpm.

6Fluctuations are permissiblc only when minimum or maximum operating limits are not exceeded. Fluctuations arc allowable
instrument fluctuations and are not intended to cover engine opcrating parameters.

1
When operating in Hush House enclosure, reduce target TOP by 0.5 inch Hg on all power check charts.

8 A *4% rpm change when taxiing/turning is acceptable provding the following troubleshooting steps have heen successfully
completed; control cambox rigging check, nonintegral vibration check, and cold start system operational check.
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Table 4-7. Engine Overtemperature Inspection Requirements

During start
TOT (T5.1) Less than 3 seconds 3 seconds to 5 seconds Over 5 seconds
620° to 699°C (1,148 to 1,290°F) A B C
700°C (1,292°F) and above C C C

Ground operation and takeoff, and all engines in flight

TOT (T5.1) Up to 3 seconds Over 3 seconds to 2 Over 2 minutes
minutes

583° to 603°C (1,081° to0 I,117°F)
604° to 619°C (1,119° to 1,146°F)
620° to 639°C (1,148° to 1,182°F)
640° to 669°C (1,184° to 1,236°F)

O W X x
O o w » »
O 0O w w »

670°C (1,238°F) and above

Symbol definition

Symbol Action required!
X No action required.
A a. Record peak temperature and time at that temperature and enter data in engine log.

b. Investigate and correct cause of overtemperature.
B a. Record peak temperature and time at that temperature and enter data in engine log.
b. Investigate and correct cause of overtemperature.
c. Perform combustion liner and HP turbine borescope inspection.
d. Perform high pressure turbine second stage borescope inspection.
e. Using strong light, visually check turbine through tailpipe.
f. Rotate engine and check for unusual noises.
g. Check LP and HP rotor coastdown times.

C a. Record peak temperature and time at that temperature, and enter data in engine log.

b. Remove engine for overtemperature inspection at field level.

lAfter 10A overtemperatures have been recorded, make a B inspection. After 10 B overtemperatures have been recorded, remove engine
for overtemperature inspection.
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At 5% rpm, move throttle outboard to
IGNITE and hold.

At 15% rpm, keep outboard pressure on
throttle and move to outboard of IDLE.

If hung start is encountered, visually check
turbine for overtemperature damage
through tailpipe using strong light. Pay
close attention to low pressure second stage
turbine blade tips.

Check that TOT begins to rise after throttle
has been placed in IDLE. {1}

" Check that engine rpm continues to rise. {1}

NOTE

Starter cutoff may be detected by an
audible  starter  disengagement and
observance of starter exhaust cutoff.

Check that starter disengages at 42.5%
(£ 1.5%) rpm. {1}

At 48% rpm, move throttle inboard to IDLE.

NOTE

Move throttle as required to maintain
approximately 54% rpm until stabilized
idle speed is reached.

Allow rpm to stabilize.

Place starter switch in ABORT.

To prevent overheating of air-conditioning
system, make sure that ram air flow starts
immediately from ram air exhaust duct
after placing cabin pressure switch in
CABIN PRESS. If no flow occurs, place
switch in CABIN DUMP, shut down
engine, and troubleshoot air-conditioning
supply system (T.O. 1A-7D-2-3).

T.0. 1A-7D-2-5

NOTE

Leave cabin pressure switch in CABIN
PRESS to make sure cooling of avionics
equipment during engine operation.

Place cabin pressure switch in CABIN PRESS
and check that air-conditioning system is
operating.

NOTE
If master generator indicator does not

indicate V, refer to T.O. 1A-7D-2-11 for
troubleshooting procedures.

Check that master generator indicator
indicates V.,

l WARNING I

Shut down the engine if main fuel pump,
fuel boost 1, fuel boost 2, and/or engine oil
caution lights stay on. Failure to comply
with this warning may cause a fire which
could result in injury or loss of life.

Check that main fuel pump, fuel boost 1, and
fuel boost 2 caution lights go off. {2}

Check that oil pressure indicator indicates 15
psid minimum at idle rpm, and oil pressure
caution light is not on. {3}

To prevent airplane damage from
excessive heat, make sure that gun gas
purge air is not present at purge door after
engine start. If purge air is present, shut
down engine and troubleshoot purge air
system (T.O. 1A-7D-2-3).

aa. Check that gun gas purge air is not present at

gun gas purge door vent.

ab. Check that engine component drains are

within limits in table 4-8.
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: CAUTION :
To prevent airplane movement at high
engine rpm, make sure tiedown restraint
cable is stretched tight.

ac. Stretch engine run tiedown restraint cable
as follows:

(1) Remove wheel chocks and allow airplane
to move forward.

(2) Advance throttle to obtain 70% to 75%
rpm,

(3) With cable stretched, install wheel
chock forward and aft of each main
landing gear.

(4) Retard throttle to IDLE.

NOTE

Ensure main fuel system contains
minimum 3,000 pounds fuel.

ad. Slowly advance throttle to MIL and stabilize
for 3 minutes. Check that all engine

parameters are steady and within limits. {4,
5,6,7,8,9,10}

adl. While at MIL power, place alternate fuel
feed handle from NORM to ALT FEED.

ad2. Check that engine continues to run with no
indication of surge or flameout for 1
minute.

4-22 Change 15

ad3. Return alternate fuel feed handle to J
NORM.

ad4. If engine surges or flameout was indicated, |
perform alternate fuel feed system static
checkout (T.0. 1A-7D-2-6).

ae. Retard throttle to IDLE and stabilize for 3
minutes. {11}

af. Check that idle speed is §5% (+2%) rpm.
{12,13,14}

CAUTION -

Fast acceleration time can cause engine
overtemperature during jam
accelerations.

NOTE

It is normal for cold engine acceleration
time to be up to 15 seconds. A cold engine
is one that has been shut down for 15
minutes or operated at idle for a
minimum of 8 minutes.

ag. Perform acceleration/deceleration time
checks (paragraph 5-16 or 5-17). {15, 16}

ah. Perform manual fuel control operational
checkout (paragraph 6-4).
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Table 4-8. Engine Component Drainage Limits

Components drained Fluid Allowable leakage

NOTE

If the fuel master lever is left in ON,
static fuel leakage may occur from the
main fuel control drive seal through the
engine accessory seal overboard drain.
This condition is considered normal
provided leakage is within limits with
engine running as indicated. If leakage
exceeds allowable limits, refer to table 4-9
for troubleshooting and corrective action.

Oil breather and air blown seal vent  Qil Oil vapor or drops at the overboard breather are
permissible provided oil consumption limit is
not exceeded.

CSD-to-engine seal drain 0il From engine: None

From CSD: 4 cc per hour

See footnotes at the end of the table.
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Table 4-8. Engine Component Drainage Limits — CONT

Components drained Fluid Allowable leakage
Combustion chamber drain Fuel 20 cc after shutdown; no leakage during operation.
Gang drain Oil None
Fuel 7 cc per minute!
Starter drain Oil None
Fuel Starter running: None

Shutdown: 25 cc

Engine combustor drain Fuel Engine running: None
4 Normal shutdown: None
Wet shutdown: 675 cc

Low pessure cooling air duct Oil Oil wetness is permissible if oil consumption is
within limits. After extended operation at idle, oil
vapor or drops out of the low pressure cooling air
duct are a characteristic of some engines and are
not considered cause for engine rejection.

No. 1 bearing area Oil Puddling is permitted provided oil consumption
limit is not exceeded.
Rear bypass duct Oil Puddling is permitted provided oil consumption
limit is not exceeded.
HP fuel shutoff valve drain Fuel Normal shutdown: 500 cc
Wet shutdown: 680 cc
LP fuel pump drain Fuel Combined leakage!
HP fuel pump drain Oil From engine: None
Fuel From pump: Combined leakage!
Manual fuel control drain Fuel Combined leakage!
Airflow control drain Fuel Combined leakage!
Main fuel control drain2 Oil From engine: None
Fuel From control: 3 cc per minute
Low-pressure governor drain2 Oil From engine: None
Fuel From governor: 3 cc per minute

1f limit is exceeded, perform fuel seal leakage isolation procedure (paragraph 5-34).

2Components share common manifold and must be isolated individually.
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NOTE

To obtain accurate temperature
indications, keep thermometer out of
direct sunlight or high velocity air and
allow to stabilize. Temperature must be

taken during checkout.

ai. Obtain ambient temperature in vicinity of
fuselage under left wing. Record temperature.
aj. Using ambient pressure recorded in step m,
ambient temperature recorded in step ai, and
power check chart (figure 4-5); calculate and
record Pt5.1 true pressure.
ak. Slowly advance throttle to MIL and stabilize
for 5 minutes.
al. Record cockpit turbine outlet pressure (inches
Hg gage) and test set indication (inches Hg
absolute).
am. Retard throttle to IDLE.
an. Correct test set indication as follows:
Test set Ambient Corrected Pt5.1}.
indication | — | pressure |- pressure
(inches Hg (inches Hg (inches
absolute) absolute) Hg gage)
ao. Check that corrected test set indication is
equal to or more than Pt5.1 true pressure in
step aj. {17)
ap. Check that cockpit turbine outlet pressure is
within +0.6, —0.9 inch Hg of corrected test
set indication in step an. {18
aq. Advance throttle to obtain 70% to 75% rpm.
Move aft wheel chocks enough to allow
tiedown restraint cable to relax after engine
shut down.
4-24 Change 15

ar Retard throttle to IDLE.

To prevent possible loss of canopy and
injury to personnel, the emergency vent
air knob should be in full open position to
make sure that cockpit is not pressurized
when the canopy is opened. Restrain the
canopy until it is fully open to prevent
excessive opening speed.

as. Place emergency vent air knob in open
position. Open canopy if it has been closed

during engine run.

asl. Place master generator switch in OFF-

RESET.

CAUTION

Cenane
toesses

To prevent engine damage in the event
engine will not shut down with throttle in
OFF, place fuel master control lever in
OFF.

at.  When engine TOT has stabilized at idle for 2

minutes, place throttle in OFF. { 19}

au. Check that rotors run down freely. High
pressure rotor coastdown time shall be 20

seconds minimum; low pressure
coastdown time shall be 60
minimum. {20}

av. Place fuel master lever in OFF when engine

stops turning,

aw. Check oil lever (T.O. 1A-7D-2-1).

consumption must be less than 0.12 gallon

per hour. {21}

ax. Disconnect test set from TOP line.

seconds



Main Fuel Control Power Check Chart — TF41-A-1

NOTE

Values shown are for engine operating with air inlet screen installed and air conditioning system
operating. If engine must be operated with screen removed, add 1.3" Hg to P15 4 true pressure.

Ambient Pressure — Inches Mercury Absolute

T.0.1A-7D-2-5

Ambient

Temperature 24.0 241 242 243 244 245 246 24.7 248 249
°c °F Prs.1 True Pressure — Inches Mercury Gage
55. 131.0 18.7 18.8 18.9 18.9 19.0 19.1 19.2 193 19.3 19.4
54. 129.2 190 19.1 19.2 19.2 19.3 194 19.5 19.6 19.6 19.7
53. 127.4 193 19.3 194 19.5 19.6 19.7 19.7 19.8 19.9 20.0
52 125.6 195 19.6 19.7 19.7 19.8 19.9 20.0 201 20.2 20.2
51. 123.8 19.8 198 19.9 200 201 202 203 203 204 20.5
50. 122.0 20.1 20.1 20.2 20.3 20.4 20.5 20.6 20.6 20.7 20.8
49. 120.2 20.3 204 205 206 20.7 20.7 20.8 209 21.0 21.1
48. 1184 20.6 20.7 208 20.8 20.9 210 211 212 213 214
47. 116.6 208 209 210 211 21.2 21.3 214 215 2156 216
46. 114.8 211 1.2 213 214 215 216 216 2.7 218 219
45. 113.0 214 215 216 21.7 218 21.8 219 220 221 22.2
44. 111.2 217 218 218 219 2.0 221 22.2 22.3 22.4 225
43. 109.4 21.9 220 221 22.2 22.3 22.4 225 226 22.7 228
42. 107.6 222 223 224 225 226 227 22.8 229 23.0 23.1
41. 105.8 225 226 227 228 229 230 231 232 233 234
40. 104.0 228 - 229 230 231 23.1 23.2 23.3 234 235 23.6
39. 102.2 231 23.2 233 234 23.5 236 23.7 2338 239 240
38. 1004 234 235 236 237 23.8 239 240 24.1 24.2 243
37. 98.6 23.7 238 239 240 241 242 243 244 245 246
36. 96.8 239 240 241 24.2 243 244 245 246 24.7 24.8
35. 95.0 242 24.3 244 245 24.6 247 248 249 25.0 25.1
34. 93.2 245 246 247 248 249 25.0 251 252 25.3 254
33. 914 248 249 250 251 26.2 253 254 255 25.6 25.7
32 89.6 25.1 25.2 25.3 26.4 255 25.6 25.8 259 26.0 26.1
31. 87.8 254 25.5 256 25.7 259 26.0 26.1 26.2 26.3 26.4
30. 86.0 25.7 258 26.0 26.1 26.2 26.3 26.4 26.5 26.6 26.7
29. 84.2 26.1 26.2 26.3 264 26.5 26.6 26.7 26.8 26.9 27.0
28. 82.4 26.3 26.5 26.6 26.7 26.8 26.9 27.0 27.1 27.2 27.3
27. 80.6 26.7 26.8 26.9 270 271 27.2 27.4 215 276 27.7
26. 78.8 269 27.1 27.2 27.3 27.4 27.5 27.6 27.7 27.8 28.0
25. 77.0 27.2 273 275 276 27.7 27.8 27.9 280 28.1 28.3
24. 75.2 275 27.6 21.7 27.8 28.0 28.1 28.2 28.3 28.4 285
23. 34 27.7 278 230 28.1 28.2 28.3 284 285 28.7 28.8
22. 71.6 280 28.1 282 28.3 28.5 28.6 28.7 288 289 29.1
21. 69.8 282 28.3 284 28.6 28.7 28.8 28.9 290 29.2 29.3
20. 68.0 283 28.4 285 28.7 28.8 289 290 29.1 293 29.4

For temperature below 20°C (68°F) use 20°C (68°F).

Figure 4-5. Power Check Chart; Main Fuel Control (Sheet 1 of 7)

050156—-01—11-83
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T.0.1A-7D-2-5

Main Fuel Control Power Check Chart — TF41-A-1
NOTE

Values shown are for engine operating with air inlet screen installed and air conditioning system
operating. If engine must be operated with screen removed, add 1.3" Hg to Pyg 1 true pressure.

Ambient Pressure — inches Mercury Absolute

Ambient

Temperature 25.0 25.1 25.2 253 25.4 255 256 257 258 259
°c °F P15.q True Pressure — Inches Mercury Gage
55 131.0 195 19.6 19.7 19.7 198 19.9 200 20.1 20.1 20.2
54. 129.2 19.8 19.9 20.0 20.0 201 20.2 20.3 20.4 204 205
53. 127.4 201 20.2 20.2 20.3 204 205 20.6 20.6 20.7 208
52 1256 20.3 20.4 205 20.6 20.7 20.7 208 20.9 210 21.1
51 1238 20.6 20.7 208 209 209 210 211 21.2 213 214
60. 122.0 20.9 21.0 211 21.2 212 213 214 21.5 216 21.7
49. 120.2 21.2 21.3 21.3 214 215 216 21.7 218 219 219
48. 1184 214 216 216 21.7 218 219 22.0 221 221 222
47. 116.6 21.7 218 219 220 22.1 22.2 223 22.3 224 225
46. 114.8 220 22.1 22.2 223 224 224 225 22.6 227 228
45 1130 223 224 225 226 227 228 228 229 230 23.1
44. 111.2 226 227 228 228 229 23.0 23.1 23.2 233 234
43. 109.4 229 23.0 23.1 232 232 233 234 235 238 237
42 107.6 23.1 23.2 233 234 235 236 23.7 23.8 239 24.0
41 105.8 234 23.5 23.6 237 238 23.9 240 241 24.2 243
40. 104.0 23.7 23.8 239 24.0 241 242 243 244 245 246
39. 102.2 24.0 24.1 24.2 243 24.4 245 24.6 247 248 249
38. 100.4 243 244 245 248 247 248 249 25.0 25.1 252
37. 98.6 246 24.7 248 249 250 25.1 25.2 25.3 254 255
36. 96.8 249 25.1 25.2 25.3 254 2556 25.6 25.7 258 259
35 95.0 26.2 25.4 255 25.6 25.7 25.8 25.9 26.0 26.1 26.2
34. 93.2 255 25.7 268 25.9 26.0 26.1 26.2 26.3 26.4 26,5
33 914 258 26.0 26.1 26.2 26.3 26.4 26.5 26.6 26.7 268
32 89.6 26.2 26.3 26.4 26.5 26.6 26.7 26.8 26.9 27.0 271
3t 87.8 26.5 26.6 26.7 26.8 26.9 27.0 27.1 27.3 27.4 275
30. 86.0 26.8 269 27.0 27.2 27.3 27.4 27.5 27.6 277 278
29. 84.2 27.1 27.3 27.4 275 276 27.7 27.8 27.9 28.0 281
28. 824 27.4 27.6 27.7 278 279 28.0 28.1 28.2 28.3 284
27. 80.6 27.8 279 28.0 28.1 28.2 284 28.5 28.6 28.7 28.8
26. 788 281 28.2 28.3 284 285 28.6 28.8 28.9 29.0 29.1
25. 77.0 28.4 28.5 28.6 28.7 288 28.9 29.1 29.2 29.3 294
24 75.2 28.6 28.8 289 29.0 29.1 29.2 29.3 29.5 29.6 29.7
2. 734 289 29.0 29.1 29.3 29.4 295 29.6 29.7 29.8 30.0
22. 76 29.2 293 294 295 236 29.8 29.9 30.0 30.1 30.2
21 69.8 29.4 295 29.6 29.8 299 30.0 30.1 30.2 304 30.5
20. 68.0 295 296 29.7 299 30.0 30.1 30.2 30.3 305 306

For temperature below 20°C (68°F) use 20°C (68°F).

050156—-02-11-83

Figure 4-5. Power Check Chart; Main Fuel Control (Sheet 2)
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T.0.1A-7D-2-5

Main Fuel Control Power Check Chart — TF41-A-1

NOTE

Values shown are for engine operating with air iniet screen instailed and air conditioning system
operating. 1f engine must be operated with screen removed, add 1.3" Hg to Pyg 1 true pressure.

Ambient Pressure — Inches Mercury Absolute

Ambient

Temperature 26.0 26.1 26.2 26.3 26.4 26.5 26.6 26.7 26.8 26.9
°c °f Pys.1 True Pressure — inches Mercury Gage
55 131.0 203 204 20.5 20.5 20.6 20.7 20.8 208 20.9 210
54, 129.2 206 20.7 208 20.8 209 210 211 212 212 21.3
53, 127.4 209 210 211 211 21.2 213 214 215 215 216
52 125.6 211 21.2 213 214 215 216 216 1.7 218 219
51 123.8 214 215 216 21.7 2138 219 219 220 221 22.2
50. 122.0 21.7 218 219 220 221 22.2 223 223 22.4 225
49. 120.2 220 221 22.2 223 224 225 225 226 227 228
48. 118.4 223 224 225 226 227 228 228 229 23.0 23.1
47. 116.6 226 22.7 228 229 230 230 23.1 232 233 23.4
46. 1148 229 23.0 23.1 232 23.2 233 23.4 235 236 23.7
45. 113.0 232 233 23.4 235 236 23.7 23.7 238 238 240
44. 112 235 236 23.7 238 239 239 240 241 24.2 24.3
43. 109.4 238 23.9 240 2413 242 243 244 245 245 246
42. 107.6 241 24.2 243 244 245 246 24.7 24.7 248 249
a1, 105.8 244 245 246 247 248 249 25.0 25.1 25.2 253
40. 104.0 247 248 249 250 25.1 25.2 25.3 25.4 255 25.6
39. 102.2 25.0 25.1 25.2 253 25.4 255 25.6 257 25.8 259
38. 100.4 253 254 255 25.6 25.7 258 259 26.0 26.1 26.2
37. 98.6 256 25.7 258 259 26.0 26.1 26.2 26.3 26.4 26.5
36. 96.8 26.0 26.1 26.2 26.3 26.4 26.5 26.6 26.7 26.8 26.9
35 95.0 26.3 264 26.5 26.6 26.7 26.8 269 270 27.1 21.2
34, 93.2 266 26.7 26.8 269 270 27.1 27.2 27.3 274 275
33. 914 26.9 270 271 27.2 27.3 274 275 27.6 27.7 27.8
32 89.6 27.2 27.3 274 276 27.7 27.8 279 28.0 28.1 28.2
31. 87.8 276 27.7 27.8 279 28.0 28.1 28.2 28.3 28.4 28.5
30. 86.0 279 28.0 28.1 28.2 28.3 28.5 28.6 28.7 28.8 289
29. 84.2 28.2 284 285 28.6 28.7 28.8 28.9 29.0 29.1 29.2
28. 824 236 28.7 288 289 290 29.1 29.2 29.3 29.4 29.6
27. 80.6 289 29.0 29.1 293 29.4 295 29.6 29.7 29.8 29.9
26. 78.8 29.2 293 29.4 29.6 29.7 29.8 29.9 30.0 30.1 30.2
25. 770 295 296 298 299 30.0 30.1 30.2 303 30.4 30.6
24. 75.2 298 299 30.0 30.2 30.3 304 30.5 30.6 30.7 309
23, 734 30.1 30.2 30.3 304 30.5 30.7 3038 30.9 310 31.1
22. 716 304 30.5 30.6 30.7 30.8 309 31.1 31.2 31.3 31.4
21, 69.8 30.6 30.7 30.8 308 31.1 31.2 31.3 314 315 317
20. 68.0 307 308 309 31.0 31.2 313 31.4 315 31.6 318

For temperature below 20°C (68° F) use 20°C {68°F).

050156~-03-11--83

Figure 4-5. Power Check Chart; Main Fuel Control (Sheet 3)
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T.0.1A-7D-2-5

Main Fuel Control Power Check Chart — TF41-A-1
NOTE

Values shown are for engine operating with air inlet screen instatied and air conditioning system
operating. 1f engine must be operated with screen removed, add 1.3” Hg to Pys5.1 true pressure.

Ambient Pressure — Inches Mercury Absolute

Ambient

Temperature 27.0 27.1 27.2 273 27.4 275 276 27.7 27.8 279
°c °F P15.1 True Pressure — Inches Mercury Gage
55 131.0 211 21.2 212 213 21.4 215 216 216 21.7 218
54. 129.2 214 215 216 216 21.7 218 219 220 221 22.1
53. 127.4 21.7 218 219 218 220 221 222 223 224 22.4
52 125.6 220 22.1 221 222 223 224 225 226 226 22.7
51. 123.8 223 224 224 225 22.6 227 22.8 229 229 23.0
50. 122.0 226 227 228 229 229 23.0 23.1 23.2 233 23.4
49. 120.2 229 23.0 23.1 232 23.2 23.3 23.4 235 236 23.7
48. 118.4 23.2 233 234 235 235 236 23.7 238 239 240
47. 116.6 235 236 23.7 238 238 239 240 241 24.2 24.3
46. 1148 238 239 240 241 241 242 24.3 244 245 24.6
45. 13.0 24.1 24.2 24.3 244 245 246 24.7 247 248 249
44, 111.2 244 245 246 247 248 249 25.0 250 25.1 25.2
43. 109.4 247 248 249 250 25.1 25.2 253 254 255 25.6
42, 107.6 25.0 25.1 25.2 253 25.4 255 25.6 25.7 258 25.9
41. 105.8 253 254 255 25.6 25.7 258 259 26.0 26.1 26.2
40. 104.0 25.6 25.7 258 259 26.0 26.1 26.2 26.3 26.4 26.5
39. 102.2 26.0 26.1 26.2 26.3 26.4 26.5 26.6 26.7 26.8 26.9
38. 100.4 26.3 26.4 26.5 26.6 26.7 26.8 26.9 - 270 271 27.2
37. 98.6 26.6 26.7 26.8 26.9 27.0 271 27.2 27.3 27.4 275
36. 96.8 27.0 271 27.2 27.3 27.4 275 276 27.7 27.8 27.9
35. 95.0 273 274 275 276 27.7 27.8 278 28.0 28.1 28.2
34. 93.2 276 27.7 278 279 28.0 28.1 28.2 28.3 28.4 28.5
33. 91.4 27.9 280 28.2 28.3 28.4 285 28.6 28.7 28.8 28.9
32. 89.6 28.3 284 285 28.6 28.7 28.8 289 290 29.1 29.2
31. 87.8 286 288 289 29.0 29.1 29.2 29.3 294 29.5 29.6
30. 86.0 29.0 29.1 29.2 29.3 29.4 295 29.6 298 299 30.0
29. 84.2 29.3 295 29.6 29.7 29.8 299 30.0 30.1 30.2 30.3
28. 82.4 29.7 298 299 30.0 30.1 30.2 30.3 304 30.6 30.7
27. 80.6 30.0 30.2 30.3 304 30.5 30.6 " 307 30.8 30.9 31.1
26. 78.8 30.3 305 306 30.7 30.8 30.9 31.0 311 313 314
25. 77.0 30.7 308 309 310 31.1 312 314 315 31.6 31.7
24, 75.2 31.0 31.1 31.2 313 31.4 31.5 31.7 318 31.8 32.0
23. 73.4 31.2 314 315 316 31.7 318 319 32.1 32.2 32.3
22. 716 3156 31.7 318 319 32.0 32.1 32.2 324 325 326
21. 69.8 318 319 320 321 32.3 324 325 326 32.7 328
20. 68.0 319 320 32.1 322 324 325 326 32.7 32.8 33.0

For temperature below 20° C (68°F) use 20°C (68°F).

050156-04—-11—-83

Figure 4-5. Power Check Chart; Main Fuel Control (Sheet 4)
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T.0.1A-7D-2-5

Main Fuel Control Power Check Chart — TF41-A-1

NOTE

Values shown are for engine operating with air iniet screen installed and air conditioning system
operating. If engine must be operated with screen removed, add 1.3 Hg to PTs.1 true pressure.

Ambient Pressure — Inches Mercury Absolute

Ambient
Temperature 280 28.1 282 283 284 285 2856 28.7 288 28.9
°c °F Py5,1 True Pressure — inches Mercury Gage
5. 131.0 219 220 220 221 22.2 223 224 224 228 226
54. 129.2 222 223 224 225 225 226 227 228 229 229
53. 127.4 225 226 227 228 2238 229 23.0 2341 23.2 233
52. 125.6 228 229 230 23.0 23.1 23.2 233 234 238 235
51. 1238 23.1 23.2 233 234 234 235 236 237 238 239
50 1220 234 235 236 23.7 238 239 240 240 24.1 24.2
49 120.2 238 238 239 240 241 24.2 243 244 24.4 245
48 1184 24.1 241 24.2 24.3 24.4 245 246 247 248 248
47 116.6 244 245 245 246 24.7 248 249 25.0 25.1 25.2
46. 1148 247 24.8 249 249 250 261 25.2 25.3 254 255
45 113.0 250 25.1 252 25.3 25.4 255 256 25.6 25.7 25.8
4“4 111.2 253 26.4 255 256 25.7 258 259 26.0 26.1 26.1
43 1094 257 257 258 269 26.0 26.1 26.2 26.3 26.4 265
42 107.6 26.0 26.1 26.2 26.2 26.3 264 26.5 26.6 26.7 26.8
4 105.8 26.3 26.4 265 26.6 26.7 26.8 26.9 27.0 27.1 27.2
40. 104.0 26.6 26.7 268 26.9 270 27.1 27.2 27.3 27.4 275
39. 102.2 270 27.1 272 273 27.4 275 2786 277 27.8 278
38. 100.4 273 274 - 276 27.6 27.7 278 27.9 28.0 28.1 28.2
37. 98.6 2786 27.7 278 27.9 28.0 28.1 28.2 28.3 284 285
36. 96.8 280 28.1 28.2 28.3 28.4 285 28.6 287 28.8 289
35 95.0 283 28.4 285 286 28.7 288 28.9 29.0 29.1 29.2
34. 93.2 287 - 288 28.9 29.0 291 292 293 294 295 29.6
33 914 290 29.1 29.2 29.3 294 295 29.6 29.7 29.8 299
32. 89.6 294 295 296 29.7 298 299 30.0 30.1 30.2 303
31 _818 29.7 29.8 29.9 30.0 30.1 30.3 30.4 305 30.6 30.7
30. 86.0 304 30.2 30.3 30.4 305 306 30.7 30.8 30.9 311
29. 84.2 304 30.6 30.7 30.8 309 310 31.1 31.2 31.3 314
28. 824 30.8 30.9 31.0 311 31.2 313 314 31.6 31.7 31.8
27. 80.6 31.2 313 314 315 316 31.7 31.8 320 32.1 32.2
26. 788 315 316 31.7 31.8 31.9 320 32.2 32.3 324 32.5
2s. 770 318 319 320 32.2 323 324 325 326 32.7 32.8
24 75.2 321 322 324 32.5 326 327 328 32.9 33.1 33.2
2. 734 324 325 326 32.8 329 33.0 33.1 33.2 33.3 335
22, 716 327 328 329 33.1 33.2 333 334 33.5 33.7 3338
21. 69.8 330 331 33.2 33.3 334 336 33.7 338 33.9 34.0
20. 68.0 331 33.2 333 334 33.6 337 338 339 340 34.1

For temperature below 20°C (68° F) use 20°C (68°F).

050156-05-11—-83

Figure 4-5. Power Check Chart; Main Fuel Control (Sheet 5)
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T.0.1A-7D-2-5

Main Fuel Control Power Check Chart — TF41-A-1
NOTE

Vatues shown are for engine operating with air inlet screen installed and air conditioning system
operating. {f engine must be operated with screen removed, add 1.3" Hg to Pyg ¢ true pressure.

Ambient Pressure — Inches Mercury Absolute

Ambient -

Temperature 29.0 29.1 29.2 29.3 294 29.5 29.6 29.7 29.8 29.9
°c °F Pr5.1 True Pressure — Inches Mercury Gage
55 131.0 227 227 228 229 23.0 23.1 23.1 23.2 23.3 234
54. 129.2 23.0 23.1 23.2 23.3 233 234 235 236 23.7 237
53. 1274 233 234 235 23.6 23.7 23.7 238 239 240 241
52 125.6 23.6 23.7 238 23.9 24.0 240 241 242 24.3 244
51 123.8 239 240 24.1 24.2 24.3 244 244 245 24.6 247
50. 122.0 243 244 245 245 246 247 248 249 250 25.1
49. 120.2 : 246 247 248 249 25.0 25.0 25.1 25.2 25.3 25.4
48. 118.4 249 25.0 25.1 25,2 25.3 254 255 255 25.6 25.7
47. 116.6 25.2 253 254 25.5 25.6 257 25.8 259 26.0 26.0
46. 114.8 25.6 25.7 257 258 259 26.0 26.1 26.2 26.3 26.4
45. 113.0 259 26.0 26.1 26.2 26.3 26.4 26.5 26.5 26.6 26.7
a4. 111.2 26.2 26.3 264 26.5 26.6 26.7 26.8 269 27.0 271
43. 109.4 266 26.7 26.8 26.9 27.0 270 27.1 27.2 27.3 274
42, 107.6 26.9 270 27.1 27.2 27.3 274 275 276 27.7 27.7
41. 105.8 27.2 273 274 275 27.6 27.7 278 279 28.0 28.1
40. 104.0 276 21.7 278 279 280 28.0 28.1 28.2 283 284
39. 102.2 27.9 28.0 281 28.2 28.3 284 28.5 28.6 28.7 288
38. 100.4 28.3 284 285 28.6 28.7 28.8 28.9 29.0 29.1 29.2
37. 98.6 28.6 287 288 289 29.0 29.1 29.2 293 29.4 29.5
36. 96.8 29.0 29.1 29.2 29.3 29.4 295 29.6 29.7 29.8 29.9
35. 95.0 293 29.4 295 29.6 29.7 29.8 30.0 30.1 30.2 30.3
34. 93.2 29.7 20.8 299 30.0 30.1 30.2 303 304 305 30.6
33. 91.4 300 30.1 30.2 30.3 30.5 30.6 30.7 30.8 309 31.0
32. 89.6 304 30.5 30.6 30.7 30.8 309 31.0 312 313 31.4
31. 87.8 30.8 309 310 311 31.2 313 314 315 316 31.8
30. 86.0 31.2 31.3 314 315 316 31.7 318 319 32.0 32.1
29. 84.2 315 31.7 318 319 320 32.1 32.2 323 324 325
28. 82.4 31.9 320 321 32.2 323 324 32,6 32.7 328 329
27. 80.6 323 324 325 326 32.7 32.9 33.0 33.1 33.2 33.3
26. 78.8 326 32.7 328 33.0 33.1 33.2 33.3 334 3358 33.6
25. 77.0 33.0 331 33.2 333 33.4 335 33.7 338 339 34.0
24. 75.2 33.3 334 335 33.6 33.7 339 34.0 34.1 34.2 34.3
23. 734 33.6 337 338 339 34.0 34.2 34.3 344 345 346
22. 71.6 339 340 34.1 34.2 344 345 346 347 348 35.0
21. 69.8 34.2 343 344 345 346 34.7 349 350 35.1 35.2
20. 68.0 343 34.4 345 346 34.7 349 35.0 35.1 35.2 35.3

For temperature below 20° C {68°F) use 20°C (68°F).

050156-06-11-83

Figure 4-5. Power Check Chart; Main Fuel Control (Sheet 6)
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Values shown are for engine operating
operating. {f engine must be operated with screen removed, add 1.

Main Fuel Control Power Check Chart — TF41-A-1

with air inlet screen instalied and air conditioning system
3" Hg to Pyg ¢ true pressure.

NOTE

Ambient Pressure — Inches Mercury Absolute

T.0.1A-7D-2-5

Ambient

Temperature 30.0 30.1 30.2 303 304 30.5 30.6 30.7 30.8 30.9
°c °F Prs5.q True Pressure — laches Mercury Gage
55. 131.0 235 235 23.6 23.7 238 239 239 240 241 24.2
54. 129.2 238 239 240 241 241 24.2 24.3 244 245 245
63. 127.4 241 24.2 24.3 244 245 246 2486 24.7 24.8 249
52. 125.6 244 245 246 24.7 248 249 249 25.0 26.1 25.2
51. 123.8 24.8 249 249 25.0 25.1 252 253 25.4 25.4 255
50. 122.0 25.1 25.2 253 254 265 25.6 25.6 25.7 25.8 25.9
49. 120.2 25.5 25.6 256 257 25.8 25.9 26.0 26.1 26.2 26.2
48. 118.4 258 259 26.0 26.1 26.1 26.2 26.3 26.4 26.5 26.6
47. 116.6 26.1 26.2 26.3 26.4 26.5 26.6 26.7 26.7 26.8 26.9
46. 114.8 26.5 26.5 26.6 26.7 26.8 26.9 27.0 2714 27.2 27.3
45. 113.0 26.8 26.9 27.0 271 27.2 27.3 27.4 278 275 276
44. 111.2 271 27.2 273 27.4 27.5 27.6 27.7 27.8 27.9 28.0
43. 109.4 275 27.6 27.7 278 27.9 28.0 281 28.2 283 28.3
42. 107.6 278 279 28.0 28.1 28.2 28.3 28.4 285 28.6 28.7
41, 105.8 28.2 28.3 284 285 28.6 28.7 28.8 289 29.0 29.1
40. 104.0 285 28.6 28.7 28.8 28.9 29.0 29.1 29.2 29.3 29.4
39. 102.2 289 290 29.1 29.2 29.3 29.4 295 296 29.7 29.8
3s8. 100.4 29.3 294 295 29.6 29.7 29.8 29.9 30.0 30.1 30.2
37. 98.6 296 29.7 29.8 299 300 30.1 30.2 303 304 30.5
36. 96.8 300 30.1 30.2 303 30.4 305 30.6 30.7 3038 309
35. 95.0 304 30.5 30.6 30.7 30.8 30.9 31.0 311 31.2 313
34. 93.2 30.7 308 309 31.0 311 31.2 31.3 314 3156 317
33. 91.4 311 31.2 33 314 315 31.6 31.7 318 319 320
32. 89.6 318 316 317 31.8 31.9 32.0 321 322 323 324
31. 87.8 319 320 321 32.2 323 324 32,56 326 327 328
30. 86.0 322 324 325 326 327 32.8 329 330 33.1 332
29. 84.2 326 327 329 330 331 33.2 333 334 335 33.6
28. 82.4 33.0 331 33.2 333 33.4 33.6 33.7 338 339 340
27. 80.6 334 335 336 338 339 34.0 34.1 34.2 343 344
26. 78.8 33.7 339 34.0 341 34.2 343 344 345 347 348
25. 77.0 341 342 343 345 34.6 34.7 348 349 35.0 35.1
24. 75.2 344 346 34.7 348 34.9 35.0 35.1 35.3 35.4 355
23. 73.4 347 34.9 350 36.1 35.2 35.3 35.4 356 36.7 35.8
22. 1.6 35.1 35.2 353 354 35.5 35.7 35.8 359 36.0 36.1
21. 69.8 35.3 355 356 35.7 368 35.9 36.1 36.2 36.3 36.4
20. 68.0 355 356 35.7 358 35.9 36.1 36.2 36.3 36.4 36.5

For temperature below 20° C (68°F) use 20°C (68°F).

Figure 4-5. Power Check Chart; Main Fuel Control (Sheet 7)

050156071183
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ay. Install cap on TOP line. Secure with
MS520995C32 lockwire.

az. Place battery switch in OFF.

ba. Close emergency vent air knob.

bb. Ensure aiternate fuel feed handle is in
NORM.

be. Remove ehgine air inlet duct screen.

bd. Remove engine runup tiedown restraint.

be. Tow airplane from runup area (T.O. 1A-7D-

2-1).

:  CAUTION
To prevent damage to engine, do not
install tailpipe shield, air duct shield, or
engine compartment cooling hole covers
until engine has cooled.

bf. Install ground handling protective covers

(T.0. 1A-7D-2-1).

bg. Close access 5222-4.

bh. Check exhaust pipe for damage. {22}

bi. Check that oil filter popout indicator is not

4-32

extended. {23}

Change 15

4-6. TROUBLESHOOTING.

Test Equipment Required

Figure |Name AN type Use and
& index designation application
No.
Equipment Operate engine
required for
engine
operation
Equipment Supply electrical
required for] power
connecting
external
electrical
power
High pressure [6798272 (Allison |Rotate engine
rotor turn- Division of
ing adapter] General
Motors,
Indianapolis,
Indiana)
Rigging pin  |6798854 (Allison |Hold linkage in
Division of fixed position
General
Motors,
Indianapolis,
Indiana)

4-6.1.

Procedures. Refer to table 4-9 for

troubleshooting information. Malfunctions are
listed by number and are related to a corresponding
number following a step in the operational checkout.



4-6.2. Analysis of Malfunction. Powerplant
system malfunctions will generally appear as low
thrust (TOP), abnormal relationship between engine
parameters (TOP, rpm, TOT, and fuel flow), or
fluctuating engine parameters. Malfunctions indicated
by low thrust or an abnormal relationship between
parameters can be placed in two major categories.
First, if thrust output is not in proper relationship to
fuel/air input (rpm and fuel flow), an engine
malfunction is indicated. Second, if thrust output is in
proper relationship to fuel/air input but the thrust
output is low, a fuel control system malfunction is
indicated. Malfunctions indicated by two or more
fluctuating parameters generally note a
malfunctioning fuel control system. Malfunctions
indicated by one fluctuating parameter generally
indicates a faulty instrument system.

4-6.3. Ambient _Temperature Effect. For
powerplant system malfunctions to be properly
analyzed, the mechanic must be familiar with engine
parameter changes caused by a change in ambient
temperature (figure 4-6). An increase in ambient
temperature will decrease the density of the air. This
decreased density will require the compressor to turn
faster to produce the same mass airflow (NL//T1)
and thrust. Fuel flow and TOT (T5.1) will increase to
produce the required rpm. RPM will increase with
rising temperature untili TOT attains its limit
(approximately 575°C (1,067°F)). At this point, fuel
flow is limited by a signal from the temperature
limiter amplifier to the main fuel control solenoid.
TOT is then held at this level. Restricted fuel flow will
limit mass airflow and thrust.

T.0. 1A-7D-2-5

4-6.4. Engine TOT Versus TOP. The first step to
be taken for engine analysis is to determine if TOT is
normal for the thrust developed (TOP). If it is
normal, the engine is making proper use of the fuel it
is receiving, if TOT is not normal, then it is not
receiving enough fuel to produce the required thrust.
This situation points to a fuel system malfunction. If
the TOT is high for the thrust developed, the engine is
not making proper use of the fuel received. When this
condition occurs, it must be resolved if the rpm is
normal for the thrust developed. If the rpm is normal
and TOT and fuel flow are high, the turbine is
requiring greater energy (fuel) to produce the required
rpm. This shows a malfunctioning hot section. It may
be caused by a combustion section malfunction or a
damaged turbine section. If the rpm is high for the
thrust developed, the compressors are working harder
to pump the required airflow. This notes a
malfunctioning compressor section which may be
caused by damaged or contaminated compressor
blades or vanes, improperly positioned inlet guide
vanes, open bleed valve, or air leaks.

4-6.5. Malfunction at Altitude. Troubleshooting
the powerplant for discrepancies reported or
suspected to exist at altitude is frequently required. It
is not feasible to prescribe operational limits for all
altitudes under all conditions. The parameters
recorded during functional check flight (T.O.
1A-7D-6CF-1) may be used for troubleshooting
comparison by first using these parameters to
establish a normal for altitude operation, and then
comparing this normal with actual. Any wide
variation from normal indicates a malfunctioning
engine.
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Table 4-9. Engine Troubleshooting

Probable cause Isolation procedure Remedy

1. Engine will not start properly.

Defective ignition and starting system Troubleshoot system (paragraph 8-5). Replace defective components.

2. Main fuel pump, fuel boost 1, or fuel boost 2 caution lights do not go out with engine operating.

Defective fuel pressure warning system Troubleshoot system (paragraph 3-5). Replace defective components.

3. Engine oil caution light does not go out and/or oil pressure indication is less than 15 psid at idle.

Defective oil pressure indicating system

Defective oil system

Troubleshoot system (paragmph 3-5).

Troubleshoot system (paragraph 9-5).

Replace defective components.

Replace defective components.

4. Fuel flow, TOT, and tachometer indications fluctuate simultaneously in both main and manual fuel control at part throttle.

Air trapped in fuel system

Defective airflow control

Defective HP fuel pump

None

Perform hydromechanical governor
pressure test (paragraph 2-17).

None

Bleed engine fuel system (paragraph
3-19).

Replace airflow control (paragraph
2-9). -

Replace HP fuel pump (paragraph
5-27).

5. Fuel flow, TOT, and tachometer indications fluctuate simultaneously in main fuel control at full throttle.

Defective T5.1 thermocouple system

Defective temperature limiter amplifier

Defective main fuel control

Defective low pressure governor

Perform T5.1 thermocouple system
static checks (paragraph 3-14).

Perform temperature limiter amplifier
static check (paragraph 7-4, 7-5,
7-6, or 7-7).

With throttle at idle, open circuit
breaker CB308. Slowly advance
throttle.

None

6. Tachometer indication is unstable with TOT and fuel flow indications normal.

Faulty tachometer indicating system

Troubleshoot tachometer indicating
system (paragraph 3-5).

7. Fuel flow indication is unstable with TOT and tachometer indications normal.

Faulty fuel flow indicating system

4-34

Troubleshoot fuel flow indicating
system (paragraph 3-5).

Replace defective components.

Troubleshoot amplifier system
(paragraph 7-8).

If fluctuations are still present, replace
main fuel control (paragraph 5-30).

Replace low pressure governor
(paragraph 5-28).

Replace defective components.

Replace defective components.



Table 4-9. Engine Troubleshooting — CONT

Probable cause Isolation procedure

T.0.1A-7D-25

Remedy

8. TOT indication unstable with tachometer and fuel flow indications normal.

Perform TOT indicating system check
(subparagraph 3-14.1).

Defective TOT indicating system

9. TOT indication exceeds limit during acceleration to MIL.

Perform temperature limiter amplifier
static check (paragraph 7-4, 7-5,
7-6, or 7-7).

Defective temperature limiter amplifier

Defective T5.1
junction-box-to-amplifier circuit

Perform T5.1 thermocouple static
checks (paragraph 3-14).

Perform main fuel control limiter
solenoid test (subparagraph 7-4.3,
7-5.6, 7-6.2, or 7-7.2).

Defective main fuel control limite
solenoid :

Perform TOT indicator test
(subparagraph 3-14.5).

Defective TOT indicator

Defective ballast resistor Remove resistor and check resistance.

10. Tachometer indication exceeds limit during acceleration to MIL.

Troubieshoot tachometer indicating
system (paragraph 3-5).

Defective tachometer indicating system

High pressure governor not properly None
adjusted

11. RPM will not decrease when throttle is retarded.

Check P3 gasket, P3 limiter body, and
P3 line for leakage.

Leaking P3 pressure

Deceleration adjusted too slow None

Defective main fuel control None

12. Idle speed is low.

Engine throttle control not properly Place throttle in IDLE. Open access
rigged 5222-2. Check that rigging pins can
be inserted in control cambox and
main fuel control.

Perform high pressure rotor tachometer
system test (paragraph 3-15).

Tachometer indicating system
malfunctioning

Idle speed not properly adjusted None

Replace defective component.

Troubleshoot amplifier system
(paragraph 7-8).

Replace defective components.

If solenoid test is not within limits,
replace main fuel control (paragraph
5-30).

If indicator test is not within limits,
replace TOT indicator (paragraph
3-22).

If resistance is not same as required by
engine log, replace ballast resistor
(paragraph 3-25).

Replace defective components.

Perform high pressure governor check
and adjustment (paragraph 5-11 or
5-12).

If leakage is evident, repair as required.

Adjust acceleration/deceleration time
(paragraph 5-16 or 5-17).

Replace main fuel control (paragraph
5-30).

If rigging pins cannot be inserted freely,
perform cambox rigging (paragraph
5-21) and/or engine control system
rigging (T.O. 1A-7TD-2-1).

Replace defective components.

Perform NH idle speed adjustment
(paragraph 5-9 or 5-10).
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Table 4-9. Engine Troubleshooting — CONT

Probable cause

Isolation procedure

Remedy

Defective main fuel control

13. Idle speed is high.

Defective cold start temperature bulb

Cold start fuel valve stuck open

Defective cold start amplifier

Engine throttle control not properly
rigged

Tachometer indicating system
malfunctioning

Defective manual fuel control (internal
leakage)

Defective packing on cold start fuel
valve

Idle speed not properly adjusted

14. Unable to adjust idle speed (rpm high).

Defective manual fuel control (fuel
leaking internally)

Defective main fuel control

None

Disconnect electrical connector from
cold start temperature bulb and
check for rpm drop.

Perform cold start system operational
checkout (paragraph 5-4).

Perform relay control box cold start
amplifier test (subparagraph 8-7.6).

Place throttle in IDLE. Open access
5222-2. Check that rigging pins can
be inserted in control cambox and
main fuel control.

Perform high pressure rotor tachometer
system test (paragraph 3-15).

Check idle speed in manual fuel
control.

Check idle speed in manual fuel
control. If idle speed is high, check
for defective packing on cold start
fuel valve.

None

Check manual fuel control idle speed.

None

15. Engine acceleration time is slow and/or deceleration time is fast.

P3 air tube leaking
Acceleration/deéelcration stops not
properly adjusted

Defective main fuel control

P2.1 air tube leaking

4-36

Check P3 air tube for leakage.

None

None

Check P2.1 air tube for leakage.

If unable to adjust idle speed, replace
main fuel control (paragraph 5-30).

If rpm drops, replace cold start
temperature bulb (paragraph 5-35).

Replace cold start valve (paragraph
5-29).

Replace relay control box (paragraph
8-16).

If rigging pins cannot be inserted freely,
perform cambox rigging (paragraph
5-21) and/or engine control system
rigging (T.0. 1A-7D-2-1).

Replace defective components.

If idle speed is within limits in manual
fuel control, replace manual fuel
control (paragraph 6-6).

Replace packing.

Perform NH idle speed adjustment
(paragraph 5-9 or 5-10). If unable to
adjust idle speed, refer to probable
cause 14.

If manual fuel control idle speed is
within limits, replace manual fuel
control (paragraph 6-6).

Replace main fuel control (paragraph
5-30).

If leakage is indicated, replace or repair
defective P3 air tube.

Perform acceleration/deceleration time
checks (paragraph 5-16 or 5-17).

Replace main fuel control (paragraph
5-30).

Replace P2.1 air tube.



Probable cause

T.0. 1A-7D-2-5

Table 4-9. Engine Troubleshooting — CONT

Isolation procedure

Remedy

16. Engine acceleration time is fast and/or deceleration time is slow.

P2.1 air tube obstructed

Acceleration stop out of adjustment

Defective main control

17. PT5.1 is less than true PTS5.1. Perform low PTS5.1 troubleshooting (figure FO-8).

Check P2.1 air tube for obstruction.

None

None

If obstruction is indicated, replace
defective P2.1 air tube.

Perform acceleration/deceleration time
checks (paragraph 5-16 or 5-17).

Replace defective main fuel control
(paragraph 5-30).

18. Cockpit turbine outlet pressure indicator does not indicate within +0.6, —0.9 inch Hg of pressure indicated on trim set.

Defective turbine outlet pressure
indicating system

19. Engine will not shut down.

HP fuel shutoff valve detent pin dirty

Engine control adapter worn

Troubleshoot turbine outlet pressure
indicating system (paragraph 3-5).

Check HP fuel shutoff valve pointer.

Perform throttle control system
operational checkout (T.O.
1A-7D-2-1).

20. Rotor coastdown time is excessively fast.

Internal failure

21. Excessive oil consumption.

Defective engine oil system

Check compressor inlet and turbine
outlet for signs of damage.

Rotate low pressure rotor and check
for unusual noise and freedom of
rotation.

Rotate high pressure rotor and check
for unusual noise and freedom of
rotation.

Check magnetic chip detectors for
magnetic particle accumulation
(paragraph 9-10).

Check oil filter element for
contamination.

Check JOAP results.

Troubleshoot engine oil system
(paragraph 9-5).

Replace defective components.

If valve has not closed, clean detent
pin with P-D-680 solvent and
lubricate pin with MIL-S-8660
silicone compound.

If throttle will not engage both stops,
and control cambox and controlex
are properly rigged; replace engine
control adapter (paragraph 1-10).

If damage is indicated, remove engine
for inspection. If no damage is
indicated, check coastdown time
after next flight.

Replace defective components.
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Table 4-9. Engine Troubleshooting — CONT

Probable cause Isolation procedure Remedy

22. Visual indications of excessive TOT (indicated TOT normal).

Defective TOT indicating system Perform TOT indicating system Troubleshoot system and replace
operational checkout (subparagraph defective component.
3-4.4).

23. Oil filter popout indicator is extended. Refer to figure FO-24, trouble 1.

24. Power loss (including stalls) or flameout. Refer to figure 4-7 and T.0O. 1A-7D-2-5CL-2.

25. Vibration reported with engine operating.
Defective engine or engine components Perform engine vibration check Replace engine or components.

(paragraph 4-11).

26. Audible vibration or rumble in low power range. Perform engine rumble troubleshooting (figure 4-8).

27. Flight idle speed low.

Defective main fuel control None Replace main fuel control (paragraph
5-30).

28. A sudden unexplainable decrease in thrust during air or ground operation.

Seventh stage bleed manifold failure " Inspect seventh stage bleed manifold If defective, replace engine.

(paragraph 4-26).

29. Degraded engine performance of high TOT and low TOP.

Hydraulic fluid, dirt, etc ingested by None Accomplish engine chemical wash
engine procedures (paragraph 4-27).
£0. Sudden increase/decrease in rpm (shift) while engine is operating at idle rpm, without throttle movement, with a noticeable increase in
noise.
NOTE

Annotate appropriate form(s) to
show engine has an rpm shift but
is serviceable.

Defective engine or components Perform engine vibration check in If engine does not exceed the vibration
accordance with paragraphs 4-i1 limits and the rpm shift does not
and 4-12, and engine rumble exceed 2%, continue engine in
troubleshooting in accordance with service. If vibration limit is
figure 4-8. exceeded or shift exceeds 2%, reject

engine to field maintenance.
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Figure 4-6. Engine Variables Vs Ambient Temperature (Sea Level)
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ENGINE ENCOUNTERS COMPRESSOR STALLS

When troubleshooting for compressor stall,
a possibility exists that more than one
malfunction or maladjustment may exist.
To ensure that all possible malfunction
sources have been eliminated, perform all
checks specified before releasing airplane
for flight.

. Remove low pressure fue! filter element {paragraph

5-26) and check for contamination.

. Check aircraft fuel system for contamination.

. Check engine inlet area:

Temperature signal probe for cracks.
Duct to engine seal for misalignment.
Engine for damage (paragraph 417).
Check LP compressor rotor for freedom
of rotation.

apoe

. Check low pressure 2nd stage turbine vanes, blades,

and fairings for damage.

. Check HP compressor rotor for freedom of rota-

tion.

If stall is encountered during the following
checks, repeat borescope inspection after
all checks are compieted.

. Perform borescope inspection of high pressure

compressor {paragraph 4-14).

_ Perform IGV linkage force check (paragraph 2-8).

. Check main and manual fuel control linkages for

security.

. Perform IGV control clearance determination

(paragraph 2-15).
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. Remove fuel outlet tube and check low pressure

. Perform manual fuel control operational checkout
. Perform acceleration/deceleration time éheck

. Perform airflow control system operational check-
. Perform hydromechanical governor (HMG) pres-

. Replace manual fuel control (paragraph 6-6).

. Replace main fuel control {paragraph 5-30).

Stall occurs when selecting or desetecting manual
fuel control

governor check valve. If valve is stuck open,
replace low pressure governor (paragraph 5-28).

(paragraph 6-4).

(paragraph 5-16 or 5-17).

out {paragraph 2-4 or 2-5).

sure test {paragraph 2-17).

. Perform acceleration/deceleration time check

. Perform airflow control system operational check-

. Replace airflow control (paragraph 29).

. Replace main fuel control {paragraph 5-30).

Stall occurs during deceleration

(paragraph 5-16 or 5-17).

out (paragraph 2-4 or 2-5).

Perform hydromechanical governor (HMG) pres-
sure test {paragraph 2-17).

Stall occurs during sea level acceleration or deceleration

. Perform acceleration/deceleration time check

. Perform airflow control system operationai check-

{paragraph 5-16 or 5-17).

Perform hydromechanical governor {HMG) pressure
test (paragraph 2-17).

it is essential that the hydromechanical
governor {(HMG) pressure test be accomplished
prior to bleeding or airflow control system
checkout. Failure to do so may result in false
indications during the HMG pressure tests.

out (paragraph 2-4 or 2-5).

. Perform acceleration/deceleration time check

. Check altitude idle speed (T.0. 1A-7D-1).

Stali occurs during high altitude acceleration

{paragraph 5-16 or 5-17).

05D126—11-—-83

Figure 4-7. Troubleshooting Diagram; Engine Stall
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Audible vibration or rumble in low power range.

(See note.)

Perform non-integral vibration (NIV} check (para-
graph 4-12 or 4-13). = YES Return to service.
Is vibration within limits?

T
NO

4

Reject engine to field maintenance.

Engine rumble is an acoustical (audible) pulsation caused by fuel system pressure fluctuations
in the engine combustion system. The TF41 high pressure fuel pump design causes fuel
pressure fluctuations. In some engines these fluctuations are amplified by the main fuel con-
trol. When the pressure fluctuation amplitude is unusually high, loud rumble may occur. In
the combustion chambers, this fluctuating fuel pressure produces an oscillating flame front
and combustion pressure changes. The gas path acoustic pressure fluctuations are trans-
mitted outside the engine and may cause airframe vibration in addition to the acoustical
noise. Rumble normally occurs in the low power range from slightly above idle (approxi-
mately 70% rpm) to approximately 85% rpm on the ground to as high as 88% rpm in flight.
Rumble does not produce engine vibration, does not produce any harmful effects to the
engine or airframe, and is not a cause for engine or engine component rejection. The only
reason that rumble is of any concern is that it may mask or hide engine vibration. Suspected
rumble should be reported in the 781. Accurate identification of rumble is possible through
ground maintenance procedures.

050250—-11-83

Figure 4-8. Troubleshooting Diagram; Engine Rumble
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4-7. TEST REQUIREMENTS. Figure 4-9 lists

and tests

checks, adjustments,

required after

replacement of components. Table 4-10 list tolerances

Table 4-10. Engine Tests and Adjustments

and references for engine tests. This data is furnished
for quick reference only.

Kind of check Check to Adjust to Paragraph
reference

NH idle speed 55% (+2%) rpm 56% to 57% rpm 5-9 or 5-10
NL maximum speed 87% to 88% rpm 87.2% to 87.8% rpm 5-13 or 5-14
P3 limiter 150 (+8) psig 150 (£5) psig 5-15
Acceleration time 5.5 t0 7.5 sec Same 5-16 or 5-17
Deceleration time Refer to table 1-12 Same 5-16 or 5-17
Amplifier dynamic

T35 point pulldown 475° (x4%)C 475° (£1°)C 7-9 or 7-10

(887° (£ 7°)P) (887° (£2°)F)

Mass airflow limiter DPS — 10.0% (£0.7%) rpm  DPS — 10.0% (+0.5%) rpm  7-9 or 7-10
Manual fuel control

IDLE 55% to 65% rpm Same 6-7

MIL Between min and max TOP  Same 6-7
Power check Minimum TOP N/A 4-9
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4-8. ENGINE SETUP.

Test Equipment Required
Figure |Name AN type Use and
& index designation applicatien
No.

Equipment Operate engine
required for
engine operation

Engine maximum ]E2452-3 Indicate turbine
power test set outlet pressure

Torque wrench, MIL-H-4034B Measure torque
10 to 150
inch-pounds

Hose assembly MS28741-5 Connect, engine

maximum

power test set
‘ to TOP

connector

Fuel system air 6798863 (Allison |Bleed air from
bleed Division of engine fuel

General system
Motors,
Endianapolis,
Indiana)
or
6872296 (Allison |Bleed air from
Division of engine fuel
General system
Motors,
Indianapolis,
Indiana)
or
6872547 (Allison |Bleed air from
Division of engine fuel
General system
Motors,
Indianapolis,
Indiana)

Engine limiter test §6872339 (Allison {Connect test set
set cable Division of to engine and
assembly (used General external power
with 6872929 Motors, source
test set) Indianapolis,

Indiana)
4-44 Change 9

Test Equipment Required — CONT

Figure |Name AN type Use and
& index designation application
Noe.

Engine limiter test |6872929 (Allison |Perform

set Division of temperature
General limiter
Motors, amplifier
Indianapolis, checks
Indiana)

or
6893706 (Allison jPerform

Division of temperature
General limiter
Motors, amplifier
Indianapolis, checks
Indiana)

Power cable 6872727 (Allison |Connect test set
adapter (used Division of to airplane
with 6872929 General ARW-77
test set) Motors, connector

Indianapolis,
Indiana)

Equipment Supply electical
required for power to test
115-volt, set
400-hertz,
single-phase ac
external
electrical power
(used with
6872929 test set)

Thermometer 71275 (United Measure

States Gauge ambient
Division of temperature
Amtek Inc,
Sellersville,
Pennsylvania)

4-8.1. Engine Adjustment. This procedure

adjusts engine fuel system components and ensures

that the engine is running within limits. Because

adjustment of one component may affect the setting
of another, fuel system components must be adjusted
in the prescribed sequence. This procedure is to be
performed on all engine installations in the airplane
and after main fuel control has been replaced. Checks
and adjustments must be made in the exact sequence
stated. If discrepancies are noted during setup and
adjustment, stop the procedure and refer to
troubleshooting paragraph 4-6.

4-8.2. Engine Setup Data Form. Engine setup
data form (figure 4-10) will be utilized to enter




required instrument indications during engine setup.
These data are to be collected and kept with engine
records until major overhaul.

4-8.3. Preparation.

NOTE

An engine reinstalled in same airplane
following minor maintenance that would
not affect engine operation, requires leak
checks and power check only.

a. Prepare airplane for engine ground operation
(T.O. 1A-7D-2-1).

b. Open accesses 5222-1, 5222-2, 522244,
6122-2, 6122-3, 6222-1, and 6222-2,

¢. Remove cap from low pressure fuel filter
drain valve and connect drain hose. Place free
end of hose in suitable container.

d. Place throttle in OFF and fuel master control
in ON.

e. Open drain valve on low pressure fuel filter.
Let fuel drain until steady air-free flow is
obtained.

f. Close valve, remove drain hose, and install
cap.

g.  Place fuel master control in OFF.

h. Cut lockwire and remove cap nuts from bleed
ports on airflow control.

i. Install fuel system air bleeds on airflow
control and place free end of hoses in
container.

j-  Remove cap from TOP line. Connect line to
engine maximum power test set.

k. Deleted.

1. Connect engine limiter test set (figure 7-4 or
7-5).

m. Obtain and record station ambient pressure
(not corrected to sea level).

T.0.1A-7D-2-5

NOTE

To obtain accurate temperature
indications, keep thermometer out of
direct sunlight or high velocity air, and let
stabilize. Temperature must be taken
during checkout.

Place thermometer in vicinity of fuselage
under left wing.

tenn

- CAUTION

Observe engine operating limits and
restrictions as outlined in tables 4-4 and
4-5 procedures.

Start engine (T.O. 1A-7D-2-1) and stabilize at
IDLE.

Visually check accessible engine lines and
connections for fluid leaks.

Using soap and water solution, check TOP
line connectors for leaks. No leakage is
permitted.

Open both bleed valves installed on airflow
control and allow fuel to drain until steady
air-free flow is obtained.

Close bleed valves.

CAUTION

X TT TN

-

To prevent engine overspeed or
overtemperture, advance throttle slowly.

NOTE

Steps t and u are performed to determine
that engine limits will not be exceeded
during subsequent checks and adjustments.

Slowly advance throttle toward MIL. Observe
engine rpm and TOP in cockpit. Do not
exceed engine limitations.

Stabilize at MIL for 3 minutes. Check that
engine limits will not be exceeded at MIL.
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w.

Use care when checking for air leaks.
Severe burns may result from hot air under
pressure.

NOTE

No limit is established for air leakage from
around service tubes in area of tube entry
through bypass duct. Maximum air
temperature of leakage is approximately
200°F above ambient.

Check low pressure and high pressure air

bleed manifolds for leaks.

Retard throttle to IDLE.

4-8.4. Setup.

NOTE

Some steps in the following procedure may
have previously been performed. It is not
necessary to repeat these steps. Do not
close accesses until setup procedure is
complete.

Perform NH idle speed check (paragraph 5-9

or 5-10).

Perform airflow control system operational

checkout (paragraph 2-4 or 2-5).

Perform  temperature limiter
dynamic check (paragraph 7-9 or 7-10).

Perform acceleration/deceleration time check

(paragraph 5-16 or 5-17).

Perform power check (paragraph 4-9).

Perform manual fuel control operational

checkout (paragraph 6-4).

4-8.5. Post Setup.

Shut down engine (T.O. 1A-7D-2-1).

Place engine limiter test set POWER switch

in OFF.

Disconnect engine limiter test set from

amplifier

T.0.1A-7D-2-5

airplane and power source.

If using 6872929 test set, disconnect test set
from power source.

Connect electrical connector to high pressure
tachometer generator and amplifier receptacie
No. 3.

Deleted.

Disconnect engine maximum power test set
from TOP line and install cap.

Remove fuel system air bleeds and install
caps.

Tighten caps to 120 inch-pounds torque.
Secure with MS20995C32 lockwire.

Inspect all accessible oil, fuel, and air lines for
leakage.

Inspect tailpipe and engine aft turbine for

damage.

Check oil level within 5§ to 15 minutes after
shutdawn (T.O. 1A-7D-2-1).

Close accesses 5222-1, 5222-2, 5222-4,
6122-2, 6122-3, 6222-1, and 6222-2.

4-9. POWER CHECK.

Test Equipment Required
Figure |[Name AN type Use and
& index designation application
Noe.
Equipment Operate engine
required for
engine operation
Engine maximum |E2452-3 Indicate TOP
power test set
a. Open access 5222-4.
b. Remove cap from TOP line. Connect line to
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C.

test set.
Record station barometric pressure (not
corrected to sea level).
NOTE
To  obtain accurate temperature

indications, keep thermometer out of
direct sunlight or high velocity air and
allow to stabilize. Temperature must be
taken during checkout.

d. Record ambient temperature in vicinity of
fuselage under left wing.

e. Using ambient pressure recorded in step c,
ambient temperature recorded in step d, and
figure 4-5, calculate and record PT5.1 true
pressure.

f.  Start engine (T.O. 1A-7D-2-1) and stabilize at
IDLE.

g.  Slowly advance throttle to MIL and stabilize
for 5 minutes.

h. Record cockpit TOP (inches Hg gage) and test
set indication (inches Hg absolute).

1. Retard throttle to IDLE.

j.  Correct test set indication as follows:

Test set Ambient Corrected PT5.1
indication }— | pressure j= | pressure

(inches Hg (inches Hg (inches
absolute) absolute) Hg gage)

k. Check that the corrected test set indication is
equal to or more than PT5.1 true pressure in
step €.

1.  Check that cockpit TOP indication is within
+0.6, —0.9 inch Hg of corrected test set
indication obtained in step j.

m. Shut down engine (T.O. 1A-7D-2-1).

n. Disconnect test set pressure hose from TOP
line.

o. Install TOP line cap.

4-48

p.

Close access 5222-4.

4-10. OVERSPEED INSPECTION.

a.

b.

Open accesses 5222-1 and 5222-2.

Inspect low pressure compressor for obvious
damage.

Rotate low pressure rotor. Check for freedom
of rotation and unusual noises indicating a
rub.

Inspect turbine outlet for obvious damage.

Install the high pressure rotor turning adapter
(paragraph 4-19).

Rotate high pressure rotor. Check for freedom
of rotation and unusual noises.

Remove high pressure rotor turning adapter.

Remove and inspect magnetic chip detectors
(paragraph 9-9).

Inspect second stage low pressure turbine for
rubbing of blade tips and other obvious
damage. If damage is found, reject engine and
omit steps j and k.

Troubleshoot engine. Correct cause of
overspeed (paragraph 4-6).

Perform operational checkout (paragraph
4-5).

Close accesses 5222-1 and 5222-2.

4-11. ENGINE VIBRATION CHECK.

Test Equipment Required

Figure |Name AN type Use and
& index designation application
Noe.

Equipment Supply electrical
required for power to
connecting vibration
external analyzer
electrical power

Equipment Operate engine
required for
engine operation



Test Equipment Required — CONT

Figure |Name AN type Use and
& index designation application
No.
Multimeter AN/PSM-6 Measure
resistance
4-11 Tach adapter 1511427-901 Connect
cable (Sperry Phoenix| tachometer
Co, Phoenix, generator 10
Arizona) airplane wiring
harness and
tach cable
4-11 Tach cable 1511428 (Sperry |Connect tach
Phoenix Co, adapter cable
Phoenix, to vibration
Arizona) analyzer
4-11 Pickup extension |{1511429 (Sperry |Connect pickup
cable Phoenix Co, cable to
Phoenix, vibration
Arizona) analyzer
4-11 Pickup cable 1784341-4 Connect
(Sperry Phoenix| vibration
Co, Phoenix, pickup to
Arizona) pickup
extension
cable
4-11 Vibration 1784471-901 Display
analyzer (Sperry Phoenix| vibration
Co, Phoenix, amplitude
Arizona)
4-11 Vibration pickup {4-123-0001 Create electrical
signal
or proportional to
vibration
check for
4-106-0103 temperature
restrictions
or
4-106-0001
or
4-102-0001 (Bell
and Howell,
CEC Division,
Monrovia,
California)
Oil screen puller 6798920 (Allison |Remove
Division of scavenge oil
General screens
Motors,
Indianapolis,
Indiana)
4-11 Vibration pickup 6798936 (Allison {Provide mount

bracket

Division of
General
Motors,
Indianapolis,
Indiana)

for vibration
pickup

T.0. 1A-7D-2-5

NOTE

This check is performed to determine the
source of a reported inflight vibration.

Pilot should be debriefed by an engine
maintenance technician to determine
altitude, airspeed, engine speed, and engine
oil pressure at time vibration occurred and
if vibration was present at all throttle
settings.

Inspect airplane for loose or damaged access
doors, access panels, or control surfaces.

Visually check engine air inlet duct for
damage.

Check first stage compressor blades and
vanes for damage (paragraph 4-17).

Check low pressure compressor for freedom
of rotation.

Check tailpipe for security.
Check rear turbine rotor blades for damage.
Borescope engine (paragraph 4-14 and 4-15).

Remove engine removal door (T.O.

1A-7D-2-1).

Check magnetic chip detectors for minimum
of 20,000-ohm resistance.

Remove scavenge oil strainers. Check for
metal particles. Install strainers.

Remove oil filter element. Check for metal
particles. Install element (paragraph 9-14).

Perform spectrometric oil analysis of engine
oil.
of right

Check torque trunnion bolt

(paragraph 1-8).

Install mounting bracket (1, figurc 4-il) on
rear bypass duct with bolts (2).

Install vibration transducer (3) using phenolic
spacers (4) and screws (5).

Place vibration analyzer POWER switch in
OFF.
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. Mounting bracket, 6798936
. Bolt

Vibration pickup
transducer

. Phenolic spacer

. Screw

Mounting bracket, 6798937

TIPS

S YUNN

SEE DETAIL B

P
!
F

SEE DETAIL A

—

&

(2]

DETAIL A DETAIL B

050093-01—11-83

Figure 4-11. Vibration Check; Engine (Sheet 1 of 2)
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j The following environmental temperature limits must be

observed for vibration pickups. 1f a pickup exceeds this
limit it will not be used for further testing.

VIBRATION
PICKUP ENVIRONMENT
(SEE VIBRATAON PICKUP TEMPERATURE
NOTE) PART NO. LIMIT
4-123-0001 500° £
4-106-0103 262° F
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Figure 4-11. Vibration Check; Engine (Sheet 2)
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q. Connect vibration analyzer as shown in figure
4-11, except do not connect vibration pickup
to analyzer.

NOTE

If POWER light does not come on, refer to
T.0. 33A1-13-94-1 for troubleshooting
procedures.

r. Place POWER switch in ON. Check that
POWER light comes on.

s.  Perform vibration analyzer calibration check
as follows:

(1) Set analyzer switches and controls as

follows:
Control Position
PICKUP SELECTOR sWitch.........cc.coooerrvvrneeee. 1
OVERALL RANGE switch...................cu...... 10
HIGH PASS FILTER — CPS............ ouT
(OVERALL RANGE) switch
SELECTIVE RANGE................... DISP MILS-5
switch
HIGH PASS FILTER — C.PsS........... 30
(SELECTIVE RANGE) switch
TACH switch ........ooeeeieiieeieiieenes As required
CW-CCW ... As required
BAND PASS switch ........c.coererecrenneee. WIDE
MODE switch...........ccccunrreuennnnnn.. FREQ X 100
FREQ-RATIO switch................... 10 left, O right
FREQ-RATIO VERNIER .......................... 0.665
control
CALIBRATE control.........c...... Sensitivity

of pickup

(2) Place and hold CAL switch in CAL.
Adjust VIBRATION PICKUP INPUTS
1 control for 24 to 2.6 mils on
MILS-IN/SEC SELECTIVE meter.
Check MILS OVERALL meter for 2.0
to 3.0 mils. Release CAL switch.

(3 Set SELECTIVE RANGE switch to
VEL/IN/SEC-10.

4-52

(4) Place and hold CAL switch in CAL.
Check MILS-IN/SEC SELECTIVE
meter for 5.0 to 5.6 inches per second.
Release CAL switch.

Perform vibration analyzer installation
checks as follows:

(1) Connect harness to vibration pickup.

(2) Rap engine structure near vibration
pickup in direction of pickup’s sensitive
axis. Check for MILS OVERALL
pointer movement.

(3) Place HIGH PASS FILTER — C.PS.
(OVERALL RANGE) switch in 30.

Start engine (T.O. 1A-7D-2-1).

Place TACH1 — TACH 2 and CW-CCW
switches to produce an upscale indication on
meter.

Perform engine operational checkout
(paragraph 4-5). Observe MILS OVERALL
meter during checkout. If vibration exceeds
limit of table 4-11, perform the following
steps:

(1) Place MODE switch in FREQ X 100.

NOTE

Traverse FREQ-RATIO VERNIER range
no faster than one revolution in 10
seconds.

(2) Using FREQ-RATIO SET switches and
FREQ-RATIO VERNIER control, scan
for vibration between 40 and 400 hertz.

(3) Record NH speed and vibration
frequency (hertz) at which peak
vibration occurs.

(4) Plot NH speed versus frequency (figure
4-12) to determine defective engine
accessory.

(5) Replace defective accessory and repeat
vibration check.

(6) If vibration still exceeds limits, remove
engine for test cell checkout.
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Table 4-11. Engine Vibration Limits

Type of vibration Vibration Conditions
limit (mils)

Basic rotating systems (overall reading)!

During fast throttle movement? 6

During slow throttle movement3 5

During 5-minute stabilization period following 5

throttle movement

Idle 35 After 5-minute stabilization
period

Between idle and 77% rpm 54 After 5-minute stabilization
period

Above 77.5% rpm 35 After 5-minute stabilization
period

Nonrotor related

NIV 2 60 to 95 hertz and repeats

ILimits are applicable only when using 30-hertz high pass filter.
2Rate of throttle movement that would result in moving throttle from IDLE to MIL in less than 6 seconds.
3Rate of throttle movement that would result in moving throttle from IDLE to MIL in more than 6 seconds.

4Providing a throttle movement of + 3% rpm reduces vibration to 3.5 mils or below.

x. Place vibration analyzer POWER switch in aa. Connect electrical connector P503 to high
OFF. pressure compressor tachometer generator.
y. -Shut down engine (T.O. 1A-7D-2-1). ab. Remove vibration pickup and bracket from
engine.

z.  Disconnect vibration analyzer from engine.
ac. Install engine removal door (T.O.

1A-7D-2-1).
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4-12. NONINTEGRAL VIBRATION CHECK
(USING 6872929 TEST SET).

Test Equipment Required

T.0. 1A-7D-2-5

Test Equipment Required — CONT

Figure |Name AN type Use and
& index designation application
No.

Equipment Supply electrical
required for power to
connecting . vibration
external analyzer
electrical power

Equipment Operate engine
required for
engine operation

Pickup extension |1511429 (Sperry |Connect pickup
cable Phoenix Co, cable to -

Phoenix, vibration
Arizona) analyzer
4-13 Pickup cable 1784341-4 Connect
(Sperry Phoenix| vibration
Co, Phoenix pickup to
Arizona) pickup
extension
cable
4-13 Vibration 1784471-901 Display
analyzer (Sperry Phoenix| vibration
Co, Phoenix, amplitude
Arizona)
4-13 Vibration pickup [4-123-0001 Create electrical
signal
or proportional to
vibration (See
figure 4-13 for
4-106-0103 temperaturc
restrictions)
or
4-106-0001
or
4-102-0001 (Bell
and Howell,
CEC Division,
Monrovia,
California)
4-11 Vibration pickup {6798936 and Provide mount

brackets

6798937
(Allison
Division of
General
Motors,
Indianapolis,
Indiana)

for vibration
pickups

Figure |[Name AN type Use and
& index designation application
No.
4-14 Engine limiter test [6872490 (Allison {Connect test set
cable assembly Division of to engine and
General external power
Motors, source
Indianapolis,
Indiana)
4-14 Engine limiter test |6872929 (Allison {Measure low
set Division of and high
General pressure rotor
Motors, speed
Indianapolis,
Indiana)
4-14 Power cable 6872727 (Allison |Connect test set
adapter Division o: power cable to
General airplane
Motors, ARW-77
Indianapolis, connector
Indiana)
NOTE

This procedure is for installed engines that
have an audible and/or physical detectable
vibration or rumble.

4-12.1. Preparation.

a.

Remove
1A-7D-2-1).

engine

removal

door (T.O.

Install mounting bracket (1, figure 4-11) on
mounting sleeve in rear bypass duct using
screws (2) and phenolic spacers (3). Install
transducer (4) on bracket using bolts (5).

Install mounting bracket (6) on the burner rail
at the No. 7 nozzle position using bolts (2)
and phenolic spacers (4). Install transducer (3)
on bracket using screws (5).

Place vibration analyzer power switch in off.
Connect vibration analyzer as shown in figure
4-13, except do not connect pickups to

analyzer.
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The following environmental temperature limits must be
observed for vibration pickups. If a pickup exceeds this
limit it will not be used for further testing.

VIBRATION PICKUP E?g’,{,ﬁ,g’;ﬁg;‘é‘"
PART NO.
LiMiT
4-123-0001 500° F
4-106-0103 262° F
4-106-0001 212° F
4-102-0001 150° £
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Figure 4-13. Vibration Analyzer Connections; Nonintegral Vibration Check



NOTE

If POWER light does not come on, refer to
T.0. 33A1-13-94-1 for troubleshooting
procedures.

e. Place POWER switch in ON. Check that

POWER light comes on.

NOTE

Repeat step f substep (1) through step g
substep (3) for No. 2 and No. 3 pickups.

f. Perform vibration analyzer calibration check

as follows:

(1) Set analyzer switches and controls as

follows:
Control Position
PICKUP SELECTOR switCh.....cccccceeeeecrneennenee 1
OVERALL RANGE switch .....cccccceereerrecennen. 10
HIGH PASS FILTER — CPS............... ouT
(OVERALL RANGE) switch
SELECTIVE RANGE................... DISP MILS-5
switch
HIGH PASS FILTER — CPS.................... 30
(SELECTIVE RANGE) switch
TACH switch .......ocovveeieaneee Not applicable
CW-CCW switCh.......cccovvvvmvmecenene Not applicable
BAND PASS sWitCh ....ccccomvvreeeneeeeneceinnns WIDE
MODE switch.......cccoovveereeairnrneens FREQ X 100
FREQ-RATIO switch................... 10 left, O right
FREQ-RATIO VERNIER ........ccceocuvucennn. 0.665
control
CALIBRATE control..........ccccccceueue... Sensitivity
of pickup

(2) Place and hold CAL switch in CAL.
Adjust VIBRATION PICKUP INPUTS
1 control for 2.4 to 2.6 mils on
MILS-IN/SEC SELECTIVE meter.
Check MILS OVERALL meter for 2.0
to 3.0 mils. Release CAL switch.

(3) Set SELECTIVE RANGE switch to
VEL/IN/SEC-10.

T.0. 1A-7D-2-5

(4) Place and hold CAL switch in CAL.
Check MILS-IN/SEC SELECTIVE
meter for 5.0 to 5.6 mils. Release CAL
switch.

g. Perform vibration analyzer installation
checks as follows:

(1) Set SELECTIVE RANGE switch to
DISP MILS 1.

(2) Connect harness to vibration pickup.

(3) Rap engine structure near vibration
pickup in direction of pickup’s sensitive
axis. Check for MILS OVERALL
indicator pointer movement.

(4) Place HIGH PASS FILTER — C.PS.
(OVERALL RANGE) switch in 30.

(5) Place BAND PASS switch in
NARROW.

(6) Set FREQ-RATIO SET switch to O left
and O right.

h. Set switches and controls on engine limiter
test set as follows:

Control Position
POWER SWitCh ...cccueererrriiiinieniresrrasesnancas OFF
TACH SIM sWitch....cccccervuinnnninnnrersnennnnn. OFF
SIM SIGNAL control............ccceevene Full decrease
T1 CONIIOL.cviiieieeeeeeee et Midrange
T3/T5.1 control.......ccevvveevinnicnnnenn Full decrease
TEMP SELECTOR switch.........ccccoennnnnn. CAL
T3/T5.1 SIM sWitch..ccceeeeiiiiriicniniene. OFF
T5.1 sWitCh .o NORMAL
T3 SWItCh .ooieiicccerceiniicrierreenes NORMAL
LP SPEED SWitch ....c.cccoimiiiiiinriccnecccene OFF
SQUAT SWILCh .cucureiecciiiiirninniense e OFF
METER SWitCh..oococoeeeveiiiiiniiiniie e USE
T1 SIM switch............... feeeaeeeeeeseeeneeeeneatntns OFF
TACHOMETER sWitch .....cccoovverivririnvennenen USE
READ/CAL sWitCh ...cccooorninniiiaennneninns CAL
ZERO ADJ switch.......cccevivrvnnennn. Full decrease
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RPM SELECT switch......c.cooooeieeiiennene. NHP
PROBE TRIM control ................... Full decrease
MODE sWitch......coccvveeemeiiiiviieeneeeeeeae RESET
ACCEL START PRESET ..o Centered
control

L

Remove dust cap from electrical receptacle
marked A on iemperature limiter amplifier.

! CAUTION

To prevent damage to engine components
and test set, make sure that test set is
connected to 115-volt,  400-hertz,
single-phase ac power source. Make a
pin-to-pin voltage check of the power
source connector before connecting test set.

Connect engine limiter test set to airplane and
external power source as shown in figure
4-14,

Place engine limiter test set POWER switch
in ON. Warm up for 10 minutes.

Check engine limiter test set as follows:

(1) Place METER switch in CHECK. Check
milliammeter for 210 (+20)
milliamperes. Place METER switch in
USE.

(2) Check TEMP meter for 575° (+1°)C
(1,067° (+2°)F).

(3) Place TACHOMETER svitch in
CHECK and RPM SELECT switch in
NLP. Check % RPM meter for 16.7%
(£0.3%).

(4) Place RPM SELECT in NHP. Check %
RPM meter for 100.0% (+0.3%). Place
TACHOMETER switch in USE.

4-12.2. Vibration Check. (Figure 4-15.)

a.

Start engine (T.O. 1A-7D-2-1) and stabilize at
IDLE.

NOTE

At any stabilized point, the overall
vibration level (column 3) should be
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o

accountable in columns 4 through 9; it not,
reconfirm overall vibration level and
repeat scan as required.

Engine limiter test set RPM SELECT
switch must be in NHP to read % NH and
in NLP to read % NL.

Record the following from test sets in
vibration data record column indicated.

(1) % NL rotor speed — column 1.
(2) % NH rotor speed — column 2.

(3) Overall vibration meter indication in
mils — column 3.

If overall vibration indication is less than 2
mils, proceed as follows:

(1) Increase speed about 2% rpm. Check
overall vibration meter indication.

(2) Repeat substep (1) for each 2% rpm
increment between idle speed and 65%
rpm or until overall vibration indication
1s more than 2 mils.

(3) If overall vibration is more than 2 mils
at any point, retard throttle to IDLE and
proceed to step d.

(4) If overall vibration is less than 2 mils at
any point, retard throttle to IDLE and
proceed to subparagraph 4-12.4.

Using % rotor speed recorded in step b and

figure 4-16, record the following in columns

(figure 4-15) shown:

(1) NL rotor frequency — column lA.

(2) NL X 2rotor frequency — column 1B.

(3) NH rotor frequency — column 2A.

(4) NH -+ 2 rotor frequency — column
2B.
Using FREQ-RATIO SET switches and

FREQ-RATIO VERNIER control, scan
slowly (3 to 5 minutes) from 35 to 190 hertz.
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ENGINE LIMITER TEST SET

' T
8-
° o
- ﬂ] P
TO 115 VAC TEST SET J2 s &
400 HERTZ CONN (YELLOW) [‘f':;“.]
SINGLE PHASE
{RED) \
(SEE NOTE 1) . . o
NOTE 202 o @
r TEST SET Ja4 @ @ OOOO
1. 6872727 Power Cable Adapter may CONN (WHITE) ’
be used to connect power cable to o © o
ARW-77 connector in access 1232-1,
HP TACH CABLE
2. Do not disconnect T/C leads HP TACH GEN CABLE

and engine harness connectors (MEDIUM BLUE)
from amplifier. S

A
- .

HP TACH
ANGLE PROBE
(LIGHT BLUE)
(NOT USED) HP TACH GEN
(LIGHT GREEN}
AMP NO. 3
CABLE (BLACK}
{NOT USED)
AMP NO. 3 CONN
(BROWN)
(NOT USED)

*LP TACH
TEST TEMPERATURE
(VIOLET) LIMITER

AMPLIFIER

(SEE NOTE 2)

0502371183

Figure 4-14. Engine Limiter Test Set Connections (Using 6872929 Test Set); Nonlntegral
Vibration Check
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Figure 4-15. Data Record; Nonintegral Vibration
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While

NOTE

conducting scan, record any

vibration level of 0.3 mil or more. Enter
dash ( — ) in columns 4 through 7 if level
is below 0.3 mil at these points.

Record the frequencies and levels (mils) at the
following points in columns indicated:

(1) Frequency in column 1A - log in
column 4.

(2) Frequency in column 2B — log in
column 5.

(3) Frequency in column 1B — log in
column 6.

(4) Frequency in column 2A — log in

column 7.

While making frequency scan, record the
frequencies and levels (mils) whenever
vibration level exceeds 0.3 mil or more in the
following columns:

(1) Any frequency between column 2B and
IB — login column 8.

()

Any frequency between column 2A and
190 - log in column 9.

NOTE

If target speed is exceeded, do not retard
throttle. Perform check at speed set.

k.

Increase speed about 2% rpm.

Repeat steps a through h for each 2% pm
increment between idle speed and 65% rpm.

If any frequencies are recorded in the 60- to
95-hertz band in column 8 or 9, repeat steps b
through g at that rpm to verify vibration
level.

Retard throttle to IDLE.

4-12.3. Analysis.

a.
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Recorded data in columns 4 through 7 are the
vibration level of the basic rotating systems
(low pressure and high pressure rotors) of the
engine,

b. Recorded data in columns 8 and 9 are
nonrotor related (NIV).

c.  Ifbasic rotating system exceeds limits in table
4-11, reject engine to field maintenance.

d. If NIV exceeds limit in table 4-11, reject
engine to field maintenance.

4-12.4. Postcheck.

a.  Shut down engine (T.O. IA-7D-2-1).

b.  Place vibration analyzer POWER switch in
OFF.

c.  Place engine limiter test set POWER switch
in OFF.

d. Disconnect test sets from airplane and
external electrical power source.

e.  Connect electrical connector P503 to high
pressure compressor tachometer generator.

f. Install dust cap on temperature limiter
amplifier electrical receptacle A.

g. Remove bolts (5, figure 4-11), transducer 4),
phenolic spacers (3), screws (2), and mounting
plate (1).

h.  Install engine removal door (T.O.
1A-7D-2-1).

4-13. NONINTEGRAL VIBRATION CHECK
(USING 6893706 TEST SET).

Test Equipment Required

Figure |Name AN type Use and
& index designation application
No.

Equipment Supply electrical
required for power to
connecting vibration
external analyzer
electrical power

Equipment Operate engine
required for
engine operation

Pickup extension {1511429 (Sperry |Connect pickup
cable Phoenix Co, cable to

Phoenix, vibration
Arizona) analyzer



Test Equipment Required — CONT

Figure |Name AN type Use and

& index designation application
No.

4-13 Pickup cable 1784341-4 Connect

(Sperry Phoenix| vibration

Co, Phoenix, pickup to
Arizona) pickup
extension
cable
4-13 Vibration 1784471-901 Display
analyzer (Sperry Phoenix| vibration
Co, Phoenix, amplitude
Arizona)
4-13 Vibration pickup |4-123-0001 (Bell |Create electrical
and Howell, signal
CEC Division, proportional to
Monrovia, vibration (See
California) figure FO-9 for
temperature
restrictions)
4-13 Vibration pickup [6798936 (Allison }Provide mount
bracket Division of for vibration
General pickup
Motors,
Indianapolis,
Indiana)
4-14 Engine limiter test [6893706 (Allison |Measure low
set Division of and high
General pressure rotor
Motors, speed
Indianapolis,
Indiana)
NOTE

This procedure is for installed engines that
have an audible and/or physical detectable
vibration or rumble.

4-13.1. Preparation.

a.

Remove engine removal door (T.O.

1A-7D-2-1).

Instali mounting plate (1, figure 4-11) on
mounting sleeve in rear bypass duct using
screws (2) and phenolic spacers (3). Install
transducer (4) on mounting plate using bolts

(5).

Place vibration analyzer POWER switch in
OFF.

T.0. 1A-7D-2.5

Connect vibration analyzer as shown in figure
4-13, except do not connect vibration pickup
to analyzer.

NOTE

If POWER light does not come on, refer to
T.0. 33A1-13-94-1 for troubleshooting
procedures.

Place POWER switch in ON. Cheéeck that
POWER light comes on.

Perform vibration analyzer calibration check
as follows:

(1) Set analyzer switches and controls as

follows:
Control Position
PICKUP SELECTOR switch.........cccccoeueeee... 1
OVERALL RANGE switch ......cccovvevevennnnn... 10
HIGH PASS FILTER — CPS. .........OUT
(OVERALL RANGE) switch
SELECTIVE RANGE................... DISP MILS-5
switch
HIGH PASS FILTER — C.PS. ........... 30
(SELECTIVE RANGE) switch
TACH switch ......ccccovvvievieenn. Not applicable
CW-CCW switch........oeeeerneene.. Not applicable
BAND PASS switch .......cccvvveeeeieene... WIDE
MODE switch..........cccoecevvvennnnn. FREQ X 100
FREQ-RATIO switch................... 10 left, O right
FREQ-RATIO VERNIER .......................... 0.665
control
CALIBRATE control...............c.......... Sensitivity
of pickup

(2) Place and hold CAL switch in CAL.
Adjust VIBRATION PICKUP INPUTS
1 control for 24 to 2.6 mils on
MILS-IN/SEC SELECTIVE meter.
Check MILS OVERALL meter for 2.0
to 3.0 mils. Release CAL switch.

(3) Set SELECTIVE RANGE switch to
VEL/IN/SEC-10.
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(4) Place and hold CAL switch in CAL.

Check  MILS-IN/SEC SELECTIVE
meter for 5.0 to 5.6 mils. Release CAL
switch.
g. Perform vibration analyzer installation check
as follows:
(1) Set SELECTIVE RANGE switch to
DISP MILS-1.
(2) Connect harness to vibration pickup.
(3) Rap engine structure near vibration
pickup in direction of pickup’s sensitive
axis. Check for MILS OVERALL
pointer movement.
(4) Place HIGH PASS FILTER — C.PS.
(OVERALL RANGE) switch in 30.
(5) Place BAND PASS switch in
. NARROW.
(6) Set FREQ-RATIO SET switch to 0 left
) and O right.
h. Disconnect external electrical power from
airplane.
1. Set switches and controls on engine limiter
test set as follows:
Control Position
POWER sWitCh .......coooeeeeeeeiceceeee OFF
SQUAT SWItCh.....c.oooeieeireeeereeeereeeee OFF
IGV/CAL switch.....ccoveeereirrrreeriereaenen. IGV
TACH SIMULATED................... Fully counter-
INPUTS control clockwise
T1 SIMULATED........ccoeeeee.. Fully counter-
INPUTS control clockwise
TS SIMULATED.......oeeeeene.. Fully counter-
INPUTS control clockwise
TS SWItCh .ooevveceeeeeeene NORMAL
LP SP switch .........couoereueeaenen... Center position
J. Open access 5222-1 (figure 4-15).
k.  Remove dust cap from electrical receptacle
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marked A on temperature limiter amplifier.

1.

NOTE

Make sure external electrical power is
disconnected from airplane.

Connect engine limiter test set to airplane as
shown in figure 4-17.

NOTE

When the test set POWER switch is placed
in ON, the numerals 00 will appear in the
lower portion of the test set display
window. This 00 display indicates the
SELF TEST has been selected.

When the test set has warmed up
(maximum time of 20 minutes), it will
begin the self-test function automatically.

After completion of self-test, the numbers
88.88 will be sequenced through the three
rows in the display window. This
sequencing will continue until a specific
test is selected or test set POWER switch is
placed in OFF.

m. Place POWER switch in ON. Warm up test

set.

4-13.2. Vibration Check. (Figure 4-16.)

a.

b.

Start engine (T.O. 1A-7D-2-1) and stabilize at
IDLE.

NOTE

At any stabilized point, the overall
vibration level (column 3) should be
accountable in columns 4 through 9; if not,
reconfirm overall vibration level and
repeat scan as required.

The 6893706 test set will read only one
speed (either NH or NL) at a time. In the
checks below, to read NH, place TEST
switch in NEXT until 17 is displayed in
TEST display window. To read NL, place
the TEST switch in PREVIOUS until 10 is
displayed in TEST display window.

When TEST 17 is selected, the display
window will indicate T5, MA, and NH.
When TEST 10 is selected, the display
window will indicate T5 and NL.

Record the following from test sets in
vibration data record column indicated.
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Figure 4-17. Engine Limiter Test Set Connections (Using 6893706 Test Set); Nonintegral
) Vibration Check
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(1) % NL rotor speed — column 1.
(2) % NH rotor speed — column 2.

(3) Overall vibration meter indication in
mils — column 3.

If overall vibration indication is less than 2
mils, proceed as follows:

(1) Increase speed about 2% rpm. Check
overall vibration meter indication.

(2) Repeat substep (1) for each 2% rpm
increment between idle speed and 65%
rpm or until overall vibration indication
exceeds 2 muils.

(3) If overall vibration is more than 2 mils
at any point, retard throttle to IDLE and
proceed to step d.

(4) If overall vibration is less than 2 mils at
any point, retard throttle to IDLE and
proceed to subparagraph 4-13.4.

Using % rotor speed recorded in step b and

figure 4-17, record the following in columns

(figure 4-16) indicated:

(1) NL rotor frequency — column 1A.

(2) NL X 2 rotor frequency — column IB.

(3) NH rotor frequency — column 2A.

(4) NL =+ 2rotor frequency — column 2B.

Using FREQ-RATIO SET switches and

FREQ-RATIO VERNIER control, scan

slowly (3 to 5 minutes) from 35 to 190 hertz.

NOTE

While conducting scan, record any
vibration level of 0.3 mil or more. Enter
dash ( — ) in columns 4 through 7 if level
is below 0.3 mil at these points.

f.
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Record the frequencies and levels (mils) at the
following points in columns indicated:

(1) Frequency in column 1A — log in
column 4.

k.

(2) Frequency in column 2B — log in
column 5.

(3) Frequency in column IB — log in
column 6.

(4) Frequency in column 2A — log in
column 7.

While making frequency scan, record the
frequencies and levels (mils) whenever
vibration level exceeds 0.3 mil or more in the
following columns:

(1) Any frequency between column 2B and
IB — log in column 8.

(2) Any frequency between column 2A and
190 — log in column 9.

NOTE

If target speed is exceeded, do not retard
throttle. Perform check at speed set.

Increase speed about 2% rpm.

Repeat steps a through h for each 2% rpm
increment between idle speed and 65% rpm.

If any frequencies are recorded in the 60- to
95-hertz band in column 8 or 9, repeat steps b
through g at that rpm to verify vibration
level.

Retard throttle to IDLE.

4-13.3. Analysis.

a.

Recorded data in columns 4 through 7 are the
vibration level of the basic rotating systems
(low pressure and high pressure rotors) of the
engine.

Recorded data in columns 8 and 9 are
nonrotor related (NIV).

If basic rotating system exceeds limits in table
4-11, reject engine to field maintenance.

If NIV exceeds limit in table 4-11, reject
engine to field maintenance.

4-13.4. Postcheck.

a.

Shut down engine (T.O. 1A-7D-2-1).



Place vibration analyzer POWER switch in
OFF.

Place engine limiter test set POWER switch
in OFF.

Disconnect test sets from airplane.

Connect electrical connector P503 to high
pressure compressor tachometer generator.

Install dust cap on temperature limiter
amplifier electrical receptacle A.

Remove bolts (5, figure 4-11), transducer (4),
phenolic spacers (3), screws (2), and mounting
plate (1).

door (T.O.

Install engine removal

1A-7D-2-1).

Close access 5222-1.

4-14. COLD SECTION BORESCOPE
INSPECTION.

NOTE

See figure 4-18 for proper borescope
application.

Test Equipment Required

Figure {Name AN type Use and
& index designation application
No.

Equipment Supply power
required for for borescope
connecting
115-volt,
60-hertz,
single-phase
external
electrical power

4-19 Engine internal 6798380 (Allison [View engine
viewing Division of internally
borescope General

Motors,
Indianapolis,
Indiana)

or

T.0. 1A-7D-2-5

Test Equipment Required — CONT

Figure |Name AN type Use and
& index designation application
Neo.
6872724 (Allison |View engine
Division of internally
General
Motors,
Indianapolis,
Indiana)
or
6872797 (Allison |View engine
Division of internally
General
Motors,
Indianapolis,
Indiana)
or
4-20 Fiberscope, Model |6886226 (Allison {View engine
IF1 Division of internally
General
Motors,
Indianapolis,
Indiana)
Torque wrench, |GGG-W-686 Measure torque
10 to 150
inch-pounds
Equipment Operate engine
required for
engine operation
4-14.1. Preparation (Using Borescope). (Figure
4-19.)
a.  Open accesses 5122-5 and 6122-3.
b. Remove No. 5 and 7 fuel nozzles (paragraph
4-20).
c. Install high pressure rotor turning adapter
(paragraph 4-19).
d. Remove borescope sealing tubes (1) from
engine intermediate compressor case.
e. Remove cotter pin, nut, spacer, and bolt and
disconnect inlet guide vane surge cylinder (2)
from control arm (3).
f. Place transformer power switch in OFF and

rotate  light intensity control fully

counterclockwise.
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GAS PATH AREA BORESCOPE OR FIBERSCOPE REQUIRED
s > & & &
S/ /) s/ s/ &) S/ &/ 4
88 /&8 /8L /a8 S > N T
$ ) &5 )L /S8 /88 /88 /88
55/ &5 ) 85 /85 /8L )88/ £L ) 6§
S & °r L /&8 &L / &8 <
D > E3
LP COMPRESSOR
THIRD STAGE X X X X
1P COMPRESSOR
SECOND STAGE X X X X
HP COMPRESSOR
FIRST STAGE X X X X
HP COMPRESSOR .

SEVENTH STAGE

HP COMPRESSOR «
ELEVENTH STAGE X X X X

COMBUSTION LINERS x| x A\ x /\ x /\
?f’nlgﬁs?'ﬁ‘ge VANES . x A\ | x A\ x /A x /A\

HP TURBINE
FIRST STAGE BLADES X A x&
LEADING EDGE
HP TURBINE
FIRST STAGE BLADES X
TRAILING EDGE
HP TURBINE

SECOND STAGE BLADES X
LEADING EDGE

AThrough number 5 and 7 fuel nozzies
A’l’hroum number 4 and 8 igniter openings

AThrough number 6 and 7 fuel nozzles and
number 4 and 8 igniter openings

050211-11-83

Figure 4-18. Borescope and Fiberscope Application
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(13, 14, and 15).

i.  Remove V-band coupling (16), low-pressure
To prevent serious burns and failure to duct (17), and gaskets (18 and 19).
borescope bulb, do not touch bulb with
bare fingers. Touching hot bulb will cause
serious burns. Touching cold bulb will

cause bulb failure. K

J)- Connect cold light supply to 115-volt,
60-hertz, ac power source.

Place intensity switch in LOW and power

g If using 6872797 borescope, connect —600 switch in ON.

probe to scope. Tighten until flat surface of 1
knurled collar on scope aligns with objective :
end of scope.

Insert fiberscope connector into output socket
of cold light supply. Make certain it is fully
inserted and tighten with clamp.

h. Connect transformer to borescope and power
source as shown.

4-14.2. Preparation (Using Fiberscope). (Figure

m. Adjust ocular focus as desired.

4-14.3. High Pressure, Intermediate
Pressure, and Low Pressure Compressors.

CAUTION

LT EE]
e nen

4-20.)

Do not use fiberscope in an explosive or
hazardous atmosphere. Although the light
emitted from the tip is cool and safe, the
light supply does produce considerable
heat.

Open accesses 5122-5, 6122-3, 6122-5, and

To prevent damage to throttle push-pull
assembly, do not twist, crimp, dent, apply
side loads, force, or otherwise mishandle.
When inserting borescope through access
5122-5, carefully position  throttle
push-pull housing to allow borescope
insertion.

6122-2 a. Insert borescope or fiberscope into
) intermediate compressor case boresight port.
Remove No. 5 and 7 fuel nozzles (paragraph Point viewing lens toward front of engine.
4-20).
) b. If using 6798380 or 6872724 borescope, place

Install high pressure rotor turnirig adapter
(paragraph 4-19).

Remove borescope sealing tubes (1) from
engine intermediate compressor case.

Remove cotter pin, nut, spacer, and bolt and
disconnect inlet guide vane surge cylinder (2)
from control arm (3).

Cut lockwire and remove bolts (4) and
washers (5).

transformer power switch in ON. Adjust light
intensity and focus as required.

CAUTION

YT
[T

If it is necessary to change probes, rotate
light intensity control fully
counterclockwise and place transformer
power switch in OFF before removing
probe.

. ) . c.  Ifusing 6872797 borescope, place transformer
Cut lockwire and remove insulation (6). power switch in 12V. Adjust light intensity
and focus as required.
Remove cotter pin (7), bolt (8), washer (9), q
spring (10), spacers (11 and 12), and washers d. If using fiberscope, adjust distance focus as

desired.
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LIGHT
INTENSITY é ; 9
CONTROL
\ POWER
SWITCH

TRANSFORMER

L@_:_ﬁl?_/

115 VOLT
60 HERTZ
SINGLE
PHASE

6798380 OR EYEPIECE
6872724 FOCUS
COLD SECTION
BORESCOPE
INSTALL WITH
1 FLAT AFT

TYPICAL OF INSTALLATION
IN ACCESS 5122—5

1. Borescope sealing tube
2. inlet guide vane surge cylinder

@ 3. Control arm

[ 1 [ .
3 — o)
INSTALL WITH
BOLTHEAD INBOARD
TIGHTEN NUT O
75 (+25, —50) )-—
INCH—POUNDS .
ACCESS 61223

050091-01-11-83

Figure 4-19. Installation and Removal; Cold Section Borescope (Sheet 1 of 2)
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POWER
SWITCH

115 VOLT

60 HERTZ

SINGLE PHASE
AC POWER
SOURCE

EYEPIECE

Focus 6872797
BORESCOPE

T.0. 1A-7D-2-5

TRANSFORMER

LIGHT
INTENSITY
CONTROL

050091 -02—-11-83

Figure 4-19. Installation and Removal; Cold Section Borescope (Sheet 2)

Slowly turn low pressure compressor rotor
and inspect intermediate pressure cCoOmpressor
second stage blades and vanes.

Reject engine if any of the following
conditions are found:

NOTE

All dimensions are to be used as a
judgment guideline; they are not meant to
be mechanically obtained.

(1) Bent, broken, or missing blades or
vanes. '

(2) Cracked blades or vanes.
(3) Tears on blades or vanes.

(4) Severe erosion or pitting on blades or
vanes.

(5) Abrasion damage depth exceeding 10%
of blade or vane thickness.

(6) Nicks or scratches in excess of 0.003
inch; dents in excess of 0.006 inch on
inner 1/3 length of blade

(7) Nicks or dents in excess of 0.015 inch on
outer 2/3 length of blade.

(8) Nicks or dents in excess of 0.015 inch on
vane.

(9) More than three nicks or dents 1n airfoil
of blade or vane.

(10) More than two nicks or dents in leading
or trailing edge of blade or vane.

If photographs are required, refer to
paragraph 4-22 or 4-24 for camera operation.

Point viewing lens to view low pressure
compressor outlet.
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coLD
LIGHT SupPPLY

OCULAR
FOCuUS

DISTANCE
FOCUs

TIP ANGULATION
CONTROL

INTENSITY
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Figure 4-20. Instqllatfon and Removal; Cold Section Fiberscope (Sheet 1 of 2)
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Figure 4-20. Installation and Removal; Cold Section Fiberscope (Sheet 2)
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1. Slowly turn low pressure compressor rotor
and inspect low pressure compressor third
stage blades and vanes.

3 Reject engine if any of the following
conditions are found:

NOTE

All dimensions are to be used as a
judgment guideline; they are not meant to
be mechanically obtained. Only the outer
1/3 length of blade may be viewed with
borescope. Damage limits for remainder of
blade are furnished for additional
information.

(1) Bent, broken, or missing blades or
vanes.

(2) Cracked blades or vanes.

(3) Tears on blades or vanes.

(4) Severe erosion on blades or vanes.

(5) Nicks and scratches in excess of 0.003
inch; deats and abrasions in excess of
0.G06 inch on inner 1/3 length of blade.

(6) Nicks and scratches in excess of 0.010
inch; dents and abrasions in excess of
0.020 inch on outer 2/3 length of blade.

(7) Nicks and scratches in excess of 0.010
inch; dents and abrasions in excess of
0.020 inch on vanes.

(8) More than three nicks or dents on each
airfoil, leading edge, and trailing edge of

blades or vanes.

k. If photographs are required, refer to
paragraph 4-22 or 4-24 for camera operation.

L Direct viewing lens toward rear of engine.

m. Actuate inlet guide vanes to full open position
by rotating control arm aft.

n. Slowly turn high pressure compressor and
inspect high pressure compressor first and
second stage blades and vanes.

0. Reject engine if any of the following
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conditions are found:

NOTE

All dimensions are to be used as a
judgment guideline; they are not meant to
be mechanically obtained.

(1) Bent, broken, or missing blades or
vanes.

(2) Cracked blades or vanes.
(3) Tears on blades or vanes.

(4) Severe erosion or pitting of blades or
vanes.

(5) Nicks and dents on inner 1/3 length of
blade.

(6) Nicks and scratches in excess of 0.005
inch; dents and abrasions in excess of
0.010 on outer 2/3 length of blade.

(7) Nicks and scratches in excess of 0.005
inch; dents and abrasions in excess of
0.010 inch on vanes.

p. If photographs are required, refer to
paragraph 4-22 or 4-24 for camera operation.

q. If using borescope, place transformer power
switch in OFF.

CAUTION

IR}
(X231}

To avoid damage to fiberscope, do not
hold tip angulation control and do not
force during removal.

r. Remove borescope or fiberscope from
intermediate compressor borescope port.

4-14.4. High Pressure Compressor Eleventh
Stage.

a. Insert borescope or fiberscope through fuel
nozzle opening. Point viewing lens toward
front of engine.

b. If using 6798380 or 6872724 borescope, place
transformer power switch in ON. Adjust light
intensity and focus as required.



CAUTION

YT}
retane

If it is necessary to change probes, rotate
Iight intensity control fully
counterclockwise and place transformer
power switch in OFF before removing
probe.

If using 6872797 borescope, place transformer
power switch in 12V. Adjust light intensity
and focus as required.

If using fiberscope, adjust distance focus as
desired.

Slowly turn high pressure compressor rotor
and inspect high pressure compressor
eleventh stage blacdes and vanes.

Reject engine if any of the following
conditions are found:

NOTE

All dimensions are to be used as a
Jjudgment guideline; they are not meant to
be mechanically obtained.

(1) Bent, broken, or missing blades or
vanes.

(2) Cracked blades or vanes.
(3) Tears on blades or vanes.

(4) Severe erosion or pitting of blades or
’ vanes.

(5) Nicks or scratches in excess of 0.003
inch; dents and abrasions in excess of
0.006 inch on inner 1/3 length of blade.

(6) Nicks and scratches in excess of 0.005
inch; dents and abrasions in excess of
0.010 inch on outer 2/3 length of blade.

(7) Nicks and scratches in excess of 0.005
inch; dents and abrasions in excess of
0.010 inch on vanes.

If photographs are required, refer to
paragraph 4-22 or 4-24 for camera operation.

T.0. 1A-7D-2-5

If using borescope, place transformer power
switch in OFF.

CAUTION

Y
e

To avoid damage to fiberscope, do not
hold tip angulation control and do not
force during removal.

Carefully remove borescope or fiberscope
from fuel nozzle opening.

4-14.5. High Pressure Compressor Seventh
Stage (Fiberscope Only). (Figure 4-21.)

Insert fiberscope through bleed port. Adjust
tip angulation control to locate nearest
opening in high pressure compressor case.

CAUTION

HEaAws
Ry

Do not push fiberscope through opening in
high pressure compressor case or damage
to fiberscope may result.

Move fiberscope to edge of opening. Adjust
tip angulation control to view seventh stage
blades.

Slowly turn high pressure compressor and
inspect high pressure compressor seventh
stage blades. Reject engine if any damaged
blades are found.

If photographs are required, refer .to
paragraph 4-22 for camera operation.

LYY
*hesne

CAUTION

To avoid damage to fiberscope, do not
hold tip angulation control and do not
force during removal.

Remove fiberscope from bleed port.
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Figure 4-21. Fiberscope Path; High Pressure Compressor Seventh Stage Inspection

4-14.6. Postinspection
(Figure 4-19.)

(Using Borescope).

a. Rotate light
counterclockwise.

intensity  control  fully

b. Disconnect transformer from borescope and
power source.

NOTE

Flat of sealing tube mounting flange must
be toward rear of engine. Use hand
pressure to seat sealing tube.

c. Install borescope sealing tubes (1) in engine
intermediate case. Secure with nuts.

d. Connect inlet guide vane surge cylinder (2) to
control arm (3) with bolt, spacer, and nut.

e. Tighten nut to 75 (+25, —50) inch-pounds
torque. Secure with new cotter pin.

f.  Remove high pressure rotor turning adapter
(paragraph 4-19).
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g. Install No. 5 and 7 fuel nozzles (paragraph
4-20).

h. Close accesses 5122-5 and 6122-3.

4-14.7. Postinspection
(Figure 4-20.)

Using Fiberscope).

a.  Place power switch in OFF.

b. Disconnect cold light supply from power
source.

c¢.  Disconnect fiberscope from cold light supply.

NOTE

Flat of sealing tube mounting flange must
be toward rear of engine.

d. Install borescope sealing tubes (1) in engine
intermediate case. Secure with nuts.

e. Connect inlet guide vane surge cylinder (2) to
control arm (3) with bolt, spacer, and nut.



Tighten nut to 75 (+25, —50) inch-pounds
torque. Secure with new cotter pin.

Remove high pressure compressor rotor
turning adapter (paragraph 4-19).

Install No. 5 and 7 fuel nozzles (paragraph
4-20).

Apply MIL-L-46010 antiseize compound to
threads of bolts (4).

NOTE

After tightening duct retaining bolts, a
slight gap may exist between duct flange
and engine bleed air duct flange.

Using new gaskets (18 and 19), place low
pressure duct (17) in position and secure with
washers (5) and bolts (4). Tighten bolts to 45
(£5) inch-pounds torque. Secure with
MS20995C32 lockwire.

NOTE

Refer to T.O0. 1-1A-8 for installation
precautions of V-band couplings.

Place V-band coupling (16) in position and
install new self-locking nut on T-bolt.

Tighten coupling nut to 90 (+ 10) inch-pounds
torque.

Tap coupling lightly with rawhide or plastic
mallet at several points around outer band.
Retighten nut to 90 (+10) inch-pounds
torque. Continue tapping and tightening until
torque remains 90 (+10) inch-pounds.

Secure duct to engine with washers (15, 14,
and 13), spacers (12 and 11), spring (10),
washer (9), bolt (8), and new cotter pin (7).

Start engine (T.O. 1A-7D-2-1) and operate at
IDLE.

Use care when checking for leaks. Severe
burns may result from hot air under
pressure.

p.

q.

T.0.1A-7D-2-5
Check low pressure duct for signs of leakage.
Shut down gngine (T.O. 1A-7D-2-1).

NOTE

Make sure that insulation is securely laced
and that lockwire makes two complete
turns around capstan.

Install insulation (6) over V-band coupling.
Secure with MS20995C32 lockwire.

Close accesses 5122-5, 6122-3, 6122-5, and
6122-2.

4-15. HOT SECTION BORESCOPE
INSPECTION (USING BORESCOPE).

NOTE

See figure 4-18 for proper borescope
application.

Test Equipment Required

Figure [Name AN type Use and
& index designation application
No.

Equipment Supply power to
required for borescope
connecting
115-volt,
60-hertz,
single-phase
external
electrical power

4-22 Engine internal 6798380 (Allison [View engine

4-19

viewing Division of internally
borescope General

Motors,

Indianapolis,

Indiana)

or

6872724 (Allison |View engine
Division of internally
General
Motors,
Indianapolis,
Indiana)

or

6872797 (Allison |View engine
Division of internally
General
Motors,
Indianapolis,
Indiana)
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4-15.1. Preparation. (Figure 4-22.)

a.

If using 6798380 or 6872724 borescope,
remove No. 5 and 7 fuel nozzles (paragraph
4-20).

If using 6872797 borescope, remove spark
igniters (paragraph 8-17).

Install high pressure rotor turning adapter
(paragraph 4-19).

| WARNING I

To prevent serious burns and failure of
borescope bulb, do not touch bulb with
bare fingers. Touching hot buib will cause
serious burmns. Touching cold bulb will
cause bulb failure.

d.

If using 6798380 or 6872724 borescope,
proceed as follows:

(1) Loosen thumbscrew (1). Insert light
carrier (2) through fuel nozzle opening
and into combustion liner. Center clamp
(3) on right side (as viewed from rear) of
fuel nozzle elbow opening and tighten
thumb-bolt (4). With clamp properly
positioned, the thumbscrew shall point
forward.

(2) Push lamp rod holder (5) toward center
of engine as far as it will go and tighten
thumbscrew.

(3) Place holder (6)
borescope (7).

on hot section

CAUTION

e
LT XY

The black dots on head and scan controls
must be aligned with black dot on grip
before installing borescope on engine. This
places scanning mirror in a retracted
position to prevent damage.
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(4) Insert hot section borescope through
fuel nozzle opening and into

combustion liner along side the light
carrier.

(5) Press holder into fuel nozzle opening
until borescope is held firmly in place.

(6) Place transformer power switch in OFF.
Rotate light intensity control fully
counterclockwise.

(7) Connect transformer cable to light
carrier and to 115-volt, 60-hertz ac
power source as shown.

(8) Place transformer power switch in ON.
Adjust light intensity control to desired
brightness.

(9) Adjust focus and scan control as desired.

If using 6872797 borescope,
follows:

proceed as

(1) Connect —400 probe to scope. Tighten
until flat surface of knurled collar on
scope aligns with objective end of scope.

(2) Place transformer power switch in OFF.
Rotate light intensity control fully
counterclockwise.

(3) Connect transformer to borescope and
power source as shown in figure 4-19.

(4) Insert borescope through spark igniter
holes into combustion chamber.

(5) Place transformer power switch in 12V,
Adjust light intensity control to desired
brightness.

(6) Adjust focus as required.

4-15.2. Inspection.

a.

Check high pressure turbine first stage vanes
that are visible. Reject engine if serviceable
limits (table 4-12 or 4-13) are exceeded.

Slowly rotate high pressure compressor rotor
and check all high pressure turbine first stage
blades. Reject engine if serviceable limits
(table 4-14, 4-15, or 4-16) are exceeded.
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Figure 4-22. Installation and Removal; Hot Section Borescope
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Table 4-12. High Pressure Turbine First Stage Vane Damage Limits

Condition Area

Serviceable limits

NOTE

The term radial refers to cracks parallel with the
leading edge of vanes. The term axial refers to cracks
perpendicular with the leading edge of vanes (figure

4-23).

All dimensions specified in serviceable limits are to be
used as judgment factor criteria. These dimensions are
not meant to be mechanically obtained and are to be
used as guidelines by experienced personnel only.

Cracks Leading edge axial crack center
airfoil area between third
trailing edge cooling air hole
from outer band to second hole
from inner band

Leading edge axial crack outer
band and inner band area of
airfoil

Radial crack

Trailing edge crack

Trailing edge hole crack

Airfoil cluster crack

Airfoil crown crack

4-80

Any number of nonintersecting cracks up to 1/8
inch is allowed.

Total of three nonintersecting cracks up to 3/8
inch is allowed. Cracks shall not open up to a
point where inner passage is visible.

None

None

Any number of nonintersecting cracks up to 1/8
inch is allowed.

Total of three nonintersecting cracks up to 3/8
inch is allowed.

Cracks from trailing edge air hole adjacent to
inner and outer band may extend to within
3/16 inch of leading edge or 1/8 inch of any
other crack from the leading edge.

Cracks from other trailing edge air holes may
extend up to 3/16 inch forward from the hole.
Cracks must not intersect and must not be
within 1/8 inch of any other crack.

Any number of cracks is allowed between trailing
edge cooling air holes.

Cracks must not be open to a point where inner
passage is visible.

One cluster of cracks is allowed. Cracks may
extend to the cooling air hole at trailing edge
and to within 1/8 inch of leading edge or other
crack from leading edge.

None
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Table 4-12. High Pressure Turbine First Stage Vane Damage Limits — CONT

Condition Area

Serviceable limits

Outer band weld crack

Inner and outer band cracks

Airfoil fillet crack

Bowing Airfoil

‘Erosion Leading edge
Trailing edge erosion notches

Nicks and dents Vane general

Acceptable provided vane segments are not
separated and crack has not progressed into
airfoil radius.

Cracks are not permitted that extend into airfoil
radius. Multiple cracks that could converge and
release a piece of band are not permitted.

Cracks are not permitted that extend through the
fillet radius into the inner and outer bands.

Allowed provided platform has not pulled into
gas path far enough to produce a radial gap
with adjacent platform at leading edge. Local
necking adjacent to bands is not allowed.

Allowed if not accompanied by cracks which
exceed limits.

Erosion notches are not to exceed 1/8 inch; up to
three notches are allowed.

Nicks and dents are acceptable provided the
metal is not torn, cracked, or punctured.
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Figure 4-23. First Stage Vanes; High Pressure Turbine
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Table 4-13. High Pressure Turbine First Stage Vane Damage Limits (Reduced Chord Bullnose)

Condition

Serviceable limits Disposition

A. Cracks

(1) Leading edge
axial cracks

(2) Leading edge
radial cracks

(3) Trailing edge
cracks

(4) Cooling air hole
cracks

NOTE

When inspection is by fiberoptic borescope, all
dimensions specified in serviceability criteria are to be
used as judgement factor criteria. These dimensions are
not meant to be mechanically obtained and are to be
used as guidelines for experienced personnel only.

The term radial refers to cracks parallel with leading
edge of vanes. The term axial refers to cracks
perpendicular with the leading edge of vanes.

See figure 4-24 for types of damage. Letters/numbers
shown on figure 4-24 correspond to conditions listed in
this table.

Any number of nonintersecting cracks up to  Replace vane segment if
1/8 inch is allowed. serviceable limits are exceeded.

Total of three nonintersecting cracks up to
3/8 inch is allowed providing they are
separated by a minimum of 1/4 inch.

Cracks shall not open up to a point where
inner passage is visible.

No cracks allowed in the outer band area.

Cracks in the fillet around the inner band
not to exceed 1/2 inch.

None allowed Replace vane segment if
serviceable limits are exceeded.

Any number of nonintersecting cracks up to  Replace vane segment if
1/4 inch is allowed. Total of three serviceable limits are exceeded.
nonintersecting cracks up to 3/8 inch is
allowed.

Any number of cracks is permitted up to 3/8 Replace vane segment if
inch long. serviceable limits are exceeded.

A single crack from trailing edge air hole
may extend to the leading edge or within
1/8 inch of any other crack from the
leading edge. A maximum of four
additional cracks up to 3/8 inch long are
permitted provided they are not within
1/8 inch of any other crack. Any number
of cracks allowed between trailing edge
cooling air holes.
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Table 4-13. High Pressure Turbine First Stage Vane Damage Limits (Reduced Chord Bullnose) - CONT

Condition

Serviceable limits

Disposition

(5) Airfoil cluster
crack

(6) Crown cracks

(7) Inner and outer
band cracks

B. Airfoil bowing

C. Erosion

(1) Leading edge
erosion

(2) Trailing edge
erosion

D. Nicks and dents

Cracks must not open to a point where inner
passage is visible.

One cluster of cracks allowed. Cracks may
extend to the cooling air hole at trailing
edge and to the leading edge or within 1/8
inch of other cracks from leading edge.

None allowed

Cracks are permitted to extend into airfoil
radius.

Multiple cracks that could converge and
release a piece of band are not permitted.

Individual vanes are not separated.

Allowed provided platform has not pulled
into gas path for enough to produce a
radial gap with adjacent platform at
leading edge. Local necking adjacent to
bands is not allowed.

Allowed if not accompanied by a hole or
crack which exceeds limits.

Erosion notches not to exceed 1/4 inch; up
to three notches are allowed.

Acceptable provided the metal is not torn,
cracked, or punctured.

Replace vane segment if
serviceable limits are exceeded.

Replace vane segment if
serviceable limits are exceeded.

Replace vane segment if
serviceable limits are exceeded.

Repair by weld T.O.

Replace vane segment if
serviceable limits are exceeded.

Replace vane segment if
serviceable limits are exceeded.

Replace vane segment if
serviceable limits are exceeded.

Replace vane segment if
serviceable limits are exceeded.
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Figure 4-24. First Stage Vanes (Reduced Chord Bullnose); High Pressure Turbine

4-85



T.0.1A-7D-2-5

Table 4-14. High Pressure Turbine First Stage Forged Blades Damage Limits

Condition Area Serviceable limits
NOTE
The term radial refers to cracks parallel with the
leading edge of blades. The term axial refers to cracks
perpendicular with the leading edge of the blades.

Cracks Shroud tip seal 1/8 inch into leading edge (below shroud fillet
radius); no axial cracks leading from a radial
crack allowed.

Leading edge (axial, inner 1/2) None

Leading edge (axial, outer 1/2) Three cracks allowed provided they do not
intersect and maximum length does not exceed
1/16 inch on either concave or convex side.

Trailing edge (axial, inner 1/2) None

Trailing edge (axial, outer 1/2) Maximum of three cracks allowed provided they
do not intersect, 1/8-inch maximum. Length
not to exceed 1/16 inch on either concave or
convex side.

Melting Any location None

Pieces missing Any location None

Erosion

Any location

No limit (provided not accompanied by cracks
exceeding limits)
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Table 4-15. High Pressure Turbine First Stage Cast Blades Damage Limits

Condition Area Serviceable limits
NOTE
The term radial refers to cracks parallel with the
leading edge of vanes. The term axial refers to cracks
perpendicular with the leading edge of vanes.

Cracks Shroud tip seal Cracks permitted across axial shroud seal as long
as crack does not extend into airfoil to shroud
fillet radius.

Leading edge (axial) None

Leading edge (radial) None

Trailing edge (axial, inner 1/2) None

Trailing edge (axial outer 1/2) Three cracks maximum providing they do not
intersect. Maximum crack length must not
exceed 1/16 inch on either concave or convex
side for a total surface length of 1/8 inch.

Melting Any location None

Piece missing Any location None

Erosion Any location Slight erosion allowed provided no apparent

Nicks and dents

contour change.

Leading edge 0.005-inch maximum depth (no sharp edges)
Airfoil 0.005-inch maximum depth (no sharp edges)
Trailing edge 0.005-inch maximum depth (no sharp edges)
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Table 4-16. High Pressure Turbine First Stage Cast Blades Damage Limits (Improved Cast)

Condition

Serviceable limits Disposition

Leading edge cracks
(axial)

Leading edge cracks
(radial)

Trailing edge or airfoil
cracks

Erosion

Shroud tip seal crack

Leading edge, trailing
edge, airfoil nicks

NOTE

The term radial refers to cracks parallel with the
leading edge of blades and the term axial refers to
cracks perpendicular to the leading edge of blades.

None allowed Replace HP turbine rotor or reject
engine if serviceable limits are
exceeded.

None allowed Replace HP turbine rotor or reject
engine if serviceable limits are
exceeded.

NOTE

Almost all cast blades will show a fine mark down the
leading edge which resembles a radial crack. This mark
generally extends from the LE tip to hub fillet and is a
result of the casting process. The inspector should
distinguish between this mark (acceptable) and a LE

crack.

None allowed Replace HP turbine rotor or reject
engine if serviceable limits are
exceeded.

Slight erosion allowed if no apparent Replace HP turbine rotor or reject

contour change engine if serviceable limits are
exceeded.

Cracks permitted across axial shroud seal as  Replace HP turbine rotor or reject
long as crack does not extend into airfoil engine if serviceable limits are
to shroud fillet radius exceeded.

.005-inch maximum depth (no sharp edges) Replace HP turbine rotor or reject
engine if serviceable limits are

and dents exceeded.
Blade melting or pieces None allowed Replace HP turbine rotor or reject
missing engine if serviceable limits are
exceeded.
¢.  Check combustion liners. Reject engine if any (4) Pieces missing from the dome, body, or
of the following conditions exist. transition sections of the liner assembly.
) Excessive warping or distortion. d. If photographs are required, refer to

paragraph 4-24 for camera operation.

(2) 40% or more spotwelds pulled or broken

at any one step. 4-15.3. Postinspection. (Figure 4-22.)
(3) Converging cracks with the possibility a.  Place transformer power switch in OFF.

of piece breakout.
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b. Rotate light intensity control fully 4-16. HOT SECTION BORESCOPE
counterclockwise. INSPECTION (USING FIBERSCOPE).

c¢. Disconnect transformer from power source

and borescope. Test Equipment Required

: Figure |Name AN type Use and
d. }f I usn?g 6872797 borescope, proceed as & indox designation application
ollows: No.
(1) Remove borescope from engine.
4-20 Fiberscope, Model|6886226 (Allison |View engine
.. IF1 Division of internall
(2) Install spark igniters (paragraph 8-17). Genoral © internally
Motors,
Indianapolis,
: - Indiana)
CAUTION
. Equipment Provide
required for electrical
Before removing 6798380 or 6872724 connecting power to
borescope from engine, align black dots on 2(1)_51‘1;’?“;’ fiberscope
head and scan controls with blacl.c dot on single-phase ac
grip. This places scanning mirror 1n electrical power
retracted position to prevent damage.
e. If using 6798380 or 6872724 borescope,
proceed as follows: 4-16.1. Preparation. (Figure 4-25.)

(1) Remove hot section borescope (7) from
engine and remove holder (6). '
WARNING
(2) Loosen thumbscrew (1) and thumb-bolt
). Do not use fiberscope in an explosive or

hazardous atmosphere. Although the light
emitted from the tip is cool and safe, the

WARNING light supply does produce considerable
heat.

Use extreme care in handling light carrier a. Remove No. 5 and 7 fuel nozzles (paragraph
as lamp can cause severe burns. 4-20).
(3) Remove light carrier (2) from fuel b. Remove spark igniters (paragraph 8-17).

nozzle opening.
c. Install high pressure rotor turning adapter

(4) Install No. 5 and 7 fuel nozzles (paragraph 4-19).
(paragraph 4-20).
d. Connect cold light supply to 115-volt,
f. Remove high pressure rotor turning adapter 60-hertz, ac power source.

(paragraph 4-19).
e. Place intensity switch in LOW and power

switch in ON.
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Figure 4-25. Installation and Removal; Hot Section Fiberscope



f. Insert fiberscope connector into output socket
of cold light supply, making certain it is fully
inserted. Tighten with clamp.

g.  Adjust ocular focus as desired.

h. Insert fiberscope through spark igniter and
fuel nozzle openings into combustion
chamber.

i.  Adjust distance focus as desired.

4-16.2. Inspection.

a. Check high pressure turbine first stage vanes
that are visible through spark igniter holes
and No. 5 and 7 fuel nozzle openings. Reject
engine if serviceable limits (table 4-19) are
exceeded.

CAUTION

XIS
[XEE T}

To prevent damage to fiberscope, do not
rotate high pressure compressor while
scope is inserted aft of high pressure first
stage vanes.

b. Slowly rotate high pressure compressor rotor
and check all high pressure turbine first stage
blades. Reject engine if serviceable limits
(table 4-14, 4-15, or 4-16) are exceeded.

¢.  Check combustion liners. Reject engine if any
of the following conditions exist.

(1) Excessive warping or distortion.

(2) 40% or more spotwelds pulled or broken
at any one step.

(3) Converging cracks with the possibility
of piece breakout.

(4) Pieces missing from the dome, body, or
transition sections of the liner assembly
(figure 4-22).

d. If photographs are required, refer to
paragraph 4-22 for camera operation.

4-16.3. Postinspection. (Figure 4-25.)

a.  Place power switch in OFF.

T.0. 1A-7D-2-5

CAUTION

EE R Y
I

To avoid damage to fiberscope, do not
hold tip angulation control and do not
force during removal.

b. Remove fiberscope from engine.

c. Disconnect cold light supply from power
source.

d. Disconnect fiberscope from cold light supply.
e. Install spark igniters (paragraph 8-17).

f.  Install No. 5 and 7 fuel nozzles (paragraph
4-20).

g. Remove high pressure rotor turning adapter
" (paragraph 4-19).

4-17. FIRST AND SECOND STAGE
COMPRESSOR NICK AND DENT LIMITS
AND REPAIR.

Tools Required

Figure |Part number Nomenclature Use and
& index application
No.

Dial indicator, 0- |[Measure nicks

to 1/2-inch and dents in
measurement in{ rotor blades
0.001 and stator
increments vanes

4-17.1. Inlet Inspection. During routine inlet
inspection, cracks and impact damage may be found
on low pressure (LP) compressor rotor blades and
stator vanes. Damage caused by entry of metal parts
will usually extend throughout the LP, intermediate
pressure (IP), and high pressure (HP) compressors.
Although damage to the LP compressor may be slight,
damage to the IP and HP compressors may be
extensive. If evidence of foreign object damage is
found on any LP rotor blade or stator vane, a
borescope inspection (paragraph 4-14) shall be made
to determine the extent of damage. Any damage aft of
the second stage rotor that exceeds borescope limits
shall require engine replacement. If damage limits in
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subparagraphs 4-17.2 and 4-17.3 are exceeded, an
engine change is required.

4-17.2. Damage Limits First and Second
Stage Rotor Blades. (Figure 4-26.)

Very slight surface damage is acceptable.

Damage, other than slight surface damage, on
the inner one-third of blades is not
acceptable.

Using a dial indicator or other suitable
means, measure nicks and dents in leading
and trailing edges of vanes. Nicks and dents
are acceptable provided damage can be
blended smooth and does not exceed limits
shown in figure 4-26 after blending.

4-17.4. Repair. (Figure 4-26.)

reanns

CAUTION

shenee

Cracks at any location are not acceptable.

Dents in rotor blade surfaces which have
caused a protrusion to form on reverse side

are not acceptable.

NOTE

In certain cases where a dial indicator

cannot be used to determine nick and dent
sizes, an alternate method must be used. A
suitable method may be wires of various
diameters used as go/no go gages. In some
cases, it may be necessary to make an
impression of the damage, using modeling
clay or other suitable material, to
determine size. Other methods may be
used locally according to prevailing

Before blending out blade damage, rotate
compressor until blade tip is pointing
downward. Place a clean cloth under or
around blade and/or vane to collect filings
and emery dust. All blending and polishing
should be done lengthwise along blade.

NOTE

Before attempting to repair repairable
damage, perform a borescope inspection of
the engine to determine extent of damage
(paragraph 4-14). Replace engine if damage
exceeds acceptable limits.

Blend out slight surface damage or abrasion
with fine emery cloth. A fine file may be used
on rotor blades. Restore leading edge as

conditions.

Using a dial indicator or other suitable
means, measure nicks and dents in leading
and trailing edges of blades. Nicks and dents
are acceptable, provided damage can be
blended smooth and does not exceed limits
shown in figure 4-26 after blending.

Abrasions caused by grit are acceptable on
rotor blades, provided the surface can be
blended smooth and depth of damage after
blending does not exceed 10% of blade
thickness.

4-17.3. Damage Limits First Stage Vanes.
(Figure 4-26.)

a.

b.
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Very slight surface damage is acceptable.
Damage, other than slight surface damage, at
the inner and outer root of the vane is not
acceptable.

Cracks at any location are not acceptable.

nearly as possible to original contour. Do not
exceed limits shown in figure 4-26.

Where pitting on blade airfoil runs into
blended area, lightly blend with fine emery
cloth. Use care to prevent altering contour of
airfoil.

Lightly blend small indentations on airfoil
face with fine emery cloth to remove burrs.
Surface should feel smooth to touch; no
attempt should be made to blend
indentations with surrounding surface.

NOTE

Use care to prevent altering the airfoil
profile.

Blend out nicks and dents in leading and
trailing edges with emery cloth. A fine file
may be used on rotor blades if file marks are
polished out with emery cloth. Do not exceed
limits shown in figure 4-26.
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M

| secTion p-D |

STAGE A 8 c W
tand2 0210 in. max 3200 in.  1.000 in, min GXA min
; 10XA max

NOTES:

1.

2.
3.

4.

5.

Damage areas limited to one on leading edge and one on
trailing edge.

Limits shown are after blending.

Abrasion damage not to exceed 10% depth of blade thick-
ness after blending. '

All blend radii must be smooth and gently rounded with
no sharp corners.

Cracks are not permitted.

SERVICE VANE

| SECTION D -0 |

SERVICE VANES” NON-SERVICE VANES

A = 0010 in. max A = 0.010 in. max
B = 0.375 in. B = 0.100 in,

C = 100 in. min C = 1.000 in. min
E=6t010XA E =6to 10XA
F = 3.000 in. min F = 3.000 in. min

*Service vanes are vanes which have service tubes passing
through them.

NOTES:

1. Cracks are not permitted.

2. Limits shown are after blending.

3. Damage areas limited to two on leading edge and two
on trailing edge within any five in, length,

4, Damage other than superficial is not permitted in
zones B.

5. Dents up to 0.500 in. dia and 0.050 in, deep permitted
in nonsservice vanes.

Low Pressure Compressor First-Stage Vane Repair Limits

050078-11-83

Figure 4-26. Repair and Damage Limits; Low Pressure Compressor First and Second Stage
Blade and First Stage Vane :
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C.

Thoroughly clean engine inlet after repairs are
made. Ensure that no tools or other articles
arc left in engine inlet.

4-18. FIRST STAGE BLADE TIP RUB
CHECK.

NOTE

This procedure is to be followed if there is
blade tip rub on compressor front case.

Alodine is

Place 3-inch straightedge axially across the
compressor front case showing the most
severe rub. Make sure that straightedge is not
resting on inlet extension or compressor front

support.

Reject the engine if a 0.040-inch wire can be
inserted between straightedge and case.

If rub depth is within limits, remove pickup

and burrs from first stage compressor blade
tips by light stoning.

l WARNING '

toxic to skin, eyes, and

4-19.1. Instaliation. (Figure 4-27.)

Open access 6222-1.

Remove nuts (1), washers (2), elbow (3), and
gasket (4).

Install turning adapter and secure with
washers and nuts.

4-19.2. Removal. (Figure 4-27.)

a.

d.

Remove washers and nuts, and remove
turning adapter.

If gasket is not available, apply RTV-106 or
Permatex No. 1372 sealing compound to
mounting flange.

Place gasket (4) and elbow (3) on gearbox.
Secure with washers (2) and nuts .

Close access 6222-1.

4-20. NO. 5 AND NO. 7 FUEL NOZZLE
REMOVAL AND INSTALLATION.

Test Equipment Required

respiratory tract. Eye and skin protection is
required. Good general ventilation is
normally adequate.

Paint the rubbed area of case (reference T.O.
2J-TF41-6, paragraph 4-1 08.g.).

Id.

4-19. HIGH PRESSURE COMPRESSOR
ROTOR TURNING ADAPTER
INSTALLATION AND REMOVAL.

Tools Required

Figure |Part number Nomenclature Use and
& index application
No.

6798272 High pressure Turn high speed
rotor turning gearbox
adapter

4-94 Change 5

Figure |Name AN type Use and
& index designation application
No.
Torque wrench, GGG-W-686 Measure torque
10 to 150
inch-pounds
Puller 6872239 (Allison |Remove locating

Division of
General
Motors,
Indianapolis,
Indiana)

adapter

NOTE

This procedure may be used to remove No.
5 and 7 fuel nozzles for borescope
inspection.

a.

4-20.1. Removal. (Figure FO-9.)

Open accesses 5222.2 and 6222-2. Remove
engine removal door (T.O. 1A-7D-2-1).



Nut
Washer
Elbow
Gasket
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GEARBOX
/\
S
4
ACCESS 6222-1 05D040-11-83

Figure 4-27. Installation and Removal; High Pressure Compressor Rotor Turning Adapter

Remove nut (1) and bolt (2), and disconnect
retaining clamp.

Remove nuts (3) and disconnect bonding
leads (4) and lockplates (5).

Push manifold tubes (6 and 7) into adjacent
elbow connector.

Remove nuts (8) and washers (9), and remove
No. 7 elbow connector (10).

Remove manifold tubes from No. 7 and 8
elbow connectors.

Push manifold tubes (11, 12, and 13) into
adjacent elbow connectors.

Remove nuts (14), washers (15), and No. 4
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elbow connector (16).
Remove manifold tubes (11 and 12).

Remove nuts (17) and washers (18), and
remove No. 5 elbow connector (19).

Remove manifold tubes (13).

Remove packings (20).

Remove packings (21) from manifold tubes.
Using puller, remove locating adapter (22)
from No. 5 and 7 fuel nozzles. Remove
packing (23).

Remove locating washer (24).

Loosen captive bolts and remove No. 5 and 7

fuel nozzles (25). Remove packings (26 and
27).

4-20.2. Inspection. (Figure FO-9.)

a.

Visually inspect fuel nozzles. Reject any
nozzle with obvious burning, loose, or
missing retaining clips or cracks.

Fretting up to 0.015 inch on outer air shroud
diameter is acceptable.

Inspect outer air shroud large chamfered edge
and outer air shroud face for damage which
would cause blockage or alteration of airflow
passages. Replace nozzle if damaged area
blocks airflow passage.

Erosion up to 0.020 inch on outer air shroud
face is acceptable.

Replace nozzle if stud or captive bolt is
damaged.

4-20.3. Installation. (Figure FO-9.)

a.

4-96

Apply light coat of EMS27613 antiseize
compound (Crawford Fitting Company,
Salon, Ohio) or NS165 Never Seez (Never
Seez Compound Corporation, Broadview,
Illinois) to threads of fuel nozzle captive

bolts.

Place new packings (27 and 26) on No. 4, 5,
and 7 fuel nozzies (25).

Place No. 5 and 7 fuel nozzles into diffuser
case. Tighten captive bolts to 40 inch-pounds
torque.

Place new packings (23) in outer groove of
No. 5 and 7 locating adapters (22). Aply light
coat of MIL-L-25681 lubricant.

Apply light coat of MIL-L-25681 lubricant to
No. 5 and 7 locating washers (24).

Place locating washers and adapters on No. 5
and 7 fuel nozzles and press adapter into
bypass duct until tight against nozzle.

Place new packings (21) on manifold tubes (6,
7, 11, 12, and 13).

Place new packings (20) on No. 4, 5, and 7
locating adapters.

Insert unflanged end of manifold tubes (13)
into No. 6 elbow connector.

NOTE

Before securing elbow connectors, check
that connector is properly seated. A gap
between these parts is an indication that
packing is not properly seated in groove.

Place No. 5 elbow connector (19) in position
and secure with washers (18) and nuts (17).

Insert unflanged end of manifold tubes (12
and 11) into No. 5 and 4 elbow connectors (19
and 16).

Place No. 4 elbow connector in position and
secure with washers (15) and nuts (14).

Insert unflanged end of manifold tubes (6 and
7) into No. 7 (10) and 8 elbow connectors.

Place No. 7 elbow connector in position and
secure with washers (9) and nuts (8).
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is protruding on left side of groove.

CAUTION

[T YT XY
I

c.  Align white dot on adapter with short rod on
eyepiece before engaging adapter in eyepiece.

Manifold tubes are push fit into elbow

connectors. To prevent damage to d
connectors and tubes, do not use lockplate

to force tubes into position.

Rotate camera 90° clockwise to lock in
eyepiece.

. . e. Use proper diopter lens on viewfinder to
o. Push free ends of manifold tubes into focus crosshairs and black dots. These lenses
adjacent elbow connectors. are used to correct operator’s vision.
p.  Secure manifold tubes, lockplates (5), and f.  Adjust fiberscope distance focus as required.
bonding leads (4) to No. 3, 4, 5, 6, and 7
elbow connectors with nuts (3). g.  Place cold light supply intensity switch in
HIGH before taking photographs.
g. Secure retaining clamp with bolt (2) and nut &P Braphs
(1. h. Adjust camera for proper exposure depending
. on type of film used.
T. Bleed engine fuel system (paragraph 5-19) and
check for leaks. ' i. Using viewfinder, take photographs as
. required.
s. Close accesses 5222-2 and 6222-2 and install
engine removal door (T.O. 1A-7D-2-1). j.  Using advance lever, advance film
immediately after actuating shutter.
4-21. LOW PRESSURE BEARING _
SUPPORT FAIRING INSPECTION. Inspect low k. Rotate camera 90° counterclockwise to

pressure bearing support fairing through engine
tailpipe, observing the following:

remove.

Place cold light supply intensity switch in

a.  Use strong light to inspect fairing. LOW after making photographs.

b. Cracks in fairing of less than 1.5 inches are 4-23. FIBERSCOPE CAMERA FILM
prermissible provided the direction of | OADING AND UNLOADING. Load and unload
progress will not cause metal breakout. camera using 35 millimeter film cartridge with 12, 20,

. . . or 36 exposures, observing the following:

c. Cracks in fairing of less than 1.5 inches may
be stop-drilled to prevent crack growth and a. Do not load film in direct sunlight.
allow engine to remain in service until
scheduled maintenance. b. Lift film rewind knob (figure 4-29) to open

.. . . ) rear COVer.
d. Ifcrack is in excess of 1.5 inches, reject engine
to maintenance for repair. c.  Engage perforations on both sides of film with
sprocket gear.
4-22. FIBERSCORE CAMERA OPERATION.
Install, operate, and remove camera from fiberscope d. Make certain film is properly engaged in
observing the following: takeup spool slots.

a. Load and unload film from camera in e. Close rear cover after loading film.
accordance with paragraph 4-23.

f  Advance film until film counter indicates 1.

b. Before installing camera on fiberscope, make
certain that short rod in eyepiece (figure 4-28) g.  When film is completely exposed, the

advance lever becomes tight during its action
and film cannot be advanced.
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Figure 4-28. Camera Operation; Fiberscope
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Figure 4-29. Film Loading and Unloading; Fiberscope Camera

To rewind film, press rewind button, lift lever
on rewind crank, and turn counterclockwise
until crank turns freely.

4-24. BORESCOPE CAMERA OPERATION.

Test Equipment Required
Figure |Name AN type Use and
& index designation application
No.

Equipment Supply power to
required for borescope
connecting
115-volt,
60-hertz,
single-phase ac
external
electrical power

4-30 Camera kit 6872798 (Allison {Photograph
Division of engine
General internally
Motors, through
Indianapolis, borescope
Indiana)

Place tripod (1, figure 4-30) at desired height.

Attach camera mounting plate (2) to tripod
with screw (3).

Place borescope (4) in clamp and secure with
screw (5).

Slide camera forward, connect to borescope,
and secure with screw (6).

Install film pack (7).

Install viewer (8).

Place transformer power switch in OFF.
Rotate light intensity control fully

counterclockwise.

Connect transformer to borescope and power
source as shown.

Adjust tripod and insert borescope into area
to be photographed.

If using 6872797 borescope, place transformer
power switch as follows:
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Figure 4-30. Camera Operation; Borescope
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(1) Ifusing —500 probe, place switch in 6V.

(2) If using —400 or —600 probe, place
switch in 12V,

If using 6798380 or 6872724 borescope, place
transformer power switch in ON.

Adjust light intensity.

Adjust reticle focus (9) until reticle comes into
sharp focus.

Adjust borescope eyepiece focus (10) as
required.

Make photographs as required.

Rotate light intensity control. fully
counterclockwise. Place transformer power
switch in OFF.

Remove viewer (8).

Remove film pack (7).

Loosen screw (6) and disconnect camera from
borescope. Loosen screw (5) and remove

borescope (4).

Loosen screw (3) and remove camera
mounting plate (2) from tripod (1).

4-25. HIGH PRESSURE TURBINE SECOND
STAGE BORESCOPE INSPECTION.

Test Equipment Required

Figure
& index
No.

Use and
application

Name AN type

designation

Supply power to
borescope

Equipment
required for
connecting
115-volt,
60-hertz,
single-phase ac
external
electrical power

T.0. 1A-7D-2-5

Test Equipment Required — CONT

Figure {Name AN type Use and

& index designation application

No.

4-31 Engine internal 6872797 (Allison |View engine
viewing Division of internally
borescope General

Motors,
Indianapolis,
Indiana)

a. Remove engine removal door (T.O.
1A-7D-2-1).

b. Remove bolts (1, figure 4-31), cover (2), and
gasket (3).

c. Remove self-locking nuts (4) and borescope
port plug (5) from turbine case.

d. Connect — 500 probe to scope. Tighten until
flat surface of knurled collar on scope aligns
with objective end of scope.

e. Place transformer power switch in OFF.
Rotate light intensity control  fully
counterclockwise.

f.  Connect transformer to borescope and power
source as shown.

g.  Insert borescope through viewing port.

h. Place transformer power switch in 6V. Adjust
light intensity control.

i. Adjust focus as required.

j.  Check trailing edges of HP.turbine first stage
blades and leading edges of HP turbine
second stage blades. Reject engine if damage
exceeds limits in table 4-14 or 4-15 and table
4-17.

k. If photographs are required, refer to

paragraph 4-24 for camera operation.

Place transformer power switch in OFF.
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Figure 4-31. Borescope Inspection; High Pressure Turbine Second Stage
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Rotate  light intensity control fully

counterclockwise.
Remove borescope from engine.

Disconnect transformer from power source
and borescope.

T.0. 1A-7D-2-5

turbine case prior to and during tightening
of self-locking nuts.

Install borescope port plug (5) in turbine case.
Secure with self-locking nuts (4).

Using new gasket (3), secure cover (2) to fan

To prevent damage to engine, ensure that
flange of borescope port plug seats against

(X XEY

CAUTION

YT YT

bypass duct with bolts (1).

r. Install engine removal door

1A-7D-2-1).

Table 4-17. High Pressure Turbine Second Stage Blade Damage Limits

(T.O.

Condition Area Serviceable limits
Nicks and Airfoil (inner 1/3) 0.005-inch maximum depth; no sharp edges
dents allowed.
Airfoil (outer 2/3) 0.020-inch maximum depth; no sharp edges
allowed.
Leading and trailing edge 0.020-inch maximum depth; no sharp edges
allowed.
Erosion Any location Slight erosion allowed provided no contour
change.
Melting Any location None
Pieces missing Any location None
Cracks Any location None
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4-26. SEVENTH STAGE BLEED MANIFOLD

4-27. ENGINE CHEMICAL WASH

INSPECTION. CLEANING.
Test Equipment Required Tools Required
Figure |Name AN type Use and Figure |Part number Nomenclature Use and
& index designation application & index application
No. No.
4-20 Fiberscope, Model }6886226 (Allison {View engine 6872509 Nozzle-water Use with
IF1 Division of internally wash LP/1P 6872817
General COmpressors
Motors,
Indianapolis, 6872508 Nozzle-water Use with
Indiana) wash HP 6872817
compressor
Equipment Provide
required for electrical 6872817 Applicator Use with
connecting power to assembly 6872509 or
115-volt, fiberscope engine liquid 6872508
60-hertz, wash
single-phase ac
electrical power
4-27.1. Preparation.
a. Inspect seventh stage bleed manifold, typical
part No. 6866550 (T.O. 1]J-TF4l1-4), for NOTE
failure as follows: Chemically wash the engine when any
foreign substance (hydraulic fluid, dirt, etc)
(1) Remove No. 5 and 7 fuel nozzles has been ingested and may degrade its
(paragraph 4-20). performance.
(2) Insert a 3-foot length of semirigid plastic a. Remove high and low pressure bleed air
tubing (approximately 1/2 inch ID) into gimbal ducts (paragraph 1-11).
fuel nozzle openings. This tubing is a
guide for the fiberoptic borescope. b. Cap seventh and eleventh stage bleed air
ports on engine.
(3) Slide borescope end through the tube
guide. Inspect manifold for cracks or c. Remove T1 thermocouple from engine air
ruptures. inlet extension. Install T1 thermocouple in
engine instrumentation protector.
b. If manifold has failed, submit Category I
report (T.O. 00-35D-54). d. Install LP compressor wash probe on Tl
thermocouple mounting boss with nozzle
c.  If there has been no manifold failure, inspect pointing rearward.
using current troubleshooting procedures.
¢. Remove intrascope sealing tube just above

4-104

left trunnion mount, and install HP

compressor wash probe.



During engine wash, use one of the following
procedures:

(1) Disconnect P3 line at main fuel control
and install P3 blanking plate from
engine liquid wash applicator Kkit.

(2) Apply 50- to 100-psi air, free of
contaminants, to the P3 pressure tap
located mid left side of engine.

Disconnect P5.1 line at 90° elbow on P5.1
manifold. Install cap of fitting.

Disconnect P3 line at autorelight switch and
install cap on fitting.

Remove intrascope sealing tube just below
right trunnion mount, and install HP
compressor wash probe. The flat on probe
flange must be toward rear of engine.

CAUTION

XY TS

Installation of shorting plug is required to

prevent damage to the permanent magnet
generator (PMG). The dc output must
remain connected to relay box and cold
start valve. To prevent damage to PMG,
do not rotate engine without two ac
outputs shorted and dc output connected
to a load of about 14 ohms.

Disconnect electrical harness at ignition

exciter. Install PMG shorting plug

electrical harness
TF2J-41-6).

To prevent residue from entering openings
during chemical wash cleaning, mask or cover

holes on P5.1 probe.

4-27.2. Engine Liquid Wash Applicator
Assembly Hookup.

a.

connector (T.O.

Connect manifold of applicator assembly to
LP compressor wash probe in engine air inlet
extension and to HP compressor wash probes

left and right borescope inspection ports.

T.0. 1A-7D-2-5

Check that valve on applicator is closed.

Connect applicator water hose at a 50 to 100
psi supply of fresh water (minimum of 6
gallons).

Place suction hose of applicator in a
minimum of 1 gallon of B&B3100 or Turco
5884 cleaner.

4-27.3. Cleaning Procedure.

-«

CAUTION

- -

Allow engine to cool 45 minutes after
shutdown before start of engine wash. Do
not wash engines when temperature is
below 34°F (1°C).

Set up controls and switches (table 4-4).

NOTE

Throttle lever must remain in OFF
throughout wash and rinse cycles.

Place battery switch in ON.

-

CAUTION

-

Motor engine for wash procedure will be
accomplished using jet fuel starter (JFS)
100-3. Starter operating limits must be
observed.

Place throttle in CRANK and hold until rpm
is indicated. Release throttle to OFF.

Open valve on chemical wash applicator.
Motor engine for 60 seconds.

Place starter switch in ABORT.

Place battery switch in OFF.

Close valve on applicator.
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i

Allow engine to soak/drain for 30 minutes.
Repeat steps a through i.

Remove suction hose from B&B3100 or
Turco 5884 cleaner.

Repeat process using clean water to rinse
engine. Rinse engine until clear water flows
from engine exhaust. ’

4-27.4. Cleanup After Engine Wash.

4-106

Disconnect applicator assembly manifold
from water supply and engine wash probes.

Remove caps from seventh and eleventh
stage bleed air parts.

Install high and low pressure bleed air gimbal
ducts (paragraph 1-11).

Remove LP compressor wash probe from air
inlet extension and reinstall Ti
thermocouple.

Secure with two bolis and lockwashers.

Remove HP compressor wash probes from
LH and RH borescope inspection ports.

Reinstall intrascope sealing tubes and secure
with nuts. Use hand pressure only to seat
tubes. The flat on mounting flanges must be
toward rear of engine.

Disconnect P3 tube at main fuel control and
remove blanking plate.

Apply air pressure (100 psi maximum) at P3
pressure port to purge lines to main fuel
control and autorelight switch of water.

j.  Use a new gasket and reinstall P3 tube to
main fuel control.

k. Secure with lockwashers and bolts.
1. Remove cap from autorelight switch fitting.

m. Reconnect P3 tube to switch and secure with
lockwire.

n. Remove covering from P5.1 probe.

o. Apply air pressure to P5.1 manifold to purge
it of water.

p. Reconnect sensing line at elbow.

q- Remove PMG shorting plug at ignition
exciter and reconnect lead.

r. Check oil tank sight glass for indication of

water content. If water content is indicated,
drain and refill oil tank.

4-27.5. Engine Dryout Run.

CAUTION

erstrs
e wne

Observe all engine operating limits and
precautions.

a. Start engine (T.O. 1A-7D-2-1) and stabilize at
IDLE for 3 minutes.

b. Advance throttle to 80% rpm. Stabilize for 10
minutes.

c¢.  Retart throttle to IDLE.
d. Perform power check (paragraph 4-9).

e. Shut down engine (T.O. 1A-7D-2-1).
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SECTION V
MAIN FUEL SYSTEM

5-1. DESCRIPTION.

5-1.1. Purpose. The main fuel system matches fuel
delivery rate automatically to the engine need for all
operating conditions. It delivers fuel to the
combustion section in an atomized spray for efficient
burning. In addition, pressurized fuel operates the
airflow control system and fuel system ejector pumps.
It is used as a cooling medium for engine and constant
speed drive (CSD) transmission lubricating oil.

- 5-1.2. Fuel Flow. Engine thrust is dependent upon
air mass flowing through the engine and the
temperature of gases at the entry to the turbine. The
fuel system controls the turbine entry temperature by
the amount of fuel supplied to the combustion
section. The fuel system will vary fuel flow with
changes in engine speed, altitude, and airplane speed.
Fuel flow is controlled by changing the output of the
high pressure (HP) fuel pump. Output of the HP fuel
pump is set by a control signal to the servo pistons.

5-1.3. Main Fuel Control. The main fuel control
limits maximum high pressure rotor speed and
maximum compressor case pressure P3. It also
operates with the temperature limiter amplifier
(Section VII) to limit maximum turbine outlet
temperature and mass airflow. The low pressure
governor limits maximum low pressure rotor speed.
Refer to Section VII for engine limiting functions and
their respective components.

5-1.4. Fuel Filter. The main fuel system uses a
10-micron paper filter element to filter low pressure
fuel. The filter is equipped with a popout indicator to
warn of possible impending filter bypass. A drain
valve on the filter cap may be used to drain fuel from
the filter. It is also used to bleed air from low pressure
fuel system. The high pressure fuel system is bled at
the airflow control.

5-1.5. Components. The main fuel system consists
of fuel boost pump, low pressure (LP) fuel pump, fuel
filter, HP fuel pump, velocity cleaned fuel filter, cold
start valve, low pressure governor, HP fuel shutoff
valve, main fuel control, and control cambox.

5-2. OPERATION. (Figure FO-10.)

5-2.1. Boost and LP Pump. Fuel is supplied to the
fuel boost pump from the airplane fuel system. The
centrifugal type boost pump pressurizes the fuel and
routes it to the centrifugal type LP fuel pump for
further pressurization. After passing the LP fuel
pump, a portion of the fuel is diverted for use as a
cooling medium for the CSD transmission lubricating
oil. It is also used as motive flow for the airplane fuel
system ejector pumps. The fuel boost pump and LP
fuel pump are equipped with low pressure warning
switches. Refer to Section III for a description of low
fuel pressure indicating system.

§-2.2. LP Fuel Filter. Pressurized fuel passes
through the fuel flow transmitter to the low pressure
fuel filter. (Refer to Section III for fuel flow
transmitter description.) Fuel entering the filter passes
through and around a cylindrical sleeve which
separates a portion of the contaminants and deposits
them in the sediment trap. Fuel then passes through a
disposable pleated paper 10-micron filter element. If
the filter becomes contaminated and the pressure
drop across the filter reaches 18 psi, a popout
indicator on the bottom of the filter cap will extend
between 1/16 and 7/32 inch. The filter cap must be
removed to reset this indicator. If the pressure drop
continues to increase to 25 psi, a bypass valve in the
filter housing will open and permit fuel to go around
the filter element.

5-2.3. HP_Pump. Filtered and pressurized fuel 1s
delivered to the variable delivery HP fuel pump. As
the HP pump rotor turns, an angled camplate causes
plungers to rotate and draw fuel from the inlet and
deliver it pressurized at the outlet. HP fuel pump
output volume is controlled by servo pistons that
change the angle of the camplate. Spring force on the
servo piston keeps the camplate at maximum stroke
until differential pressure between the pump output
and main manifold pressure is enough to overcome
spring pressure. At this point, the servo will move and
decrease the camplate angle. This reduces pump
output. If a pump element fails, the failed element is
isolated by a check valve. A relief valve limits
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maximum pump pressure. Each element of the pump
is connected to a low pressure switch. (Refer to
Section III for description of low fuel pressure
indicating system.)

5.2.4. HP Fuel Filter. High pressure fuel flows
through the velocity cleaned filter to the fuel cooled
oil cooler. The oil cooler dissipates engine heat by
exchanging heat between engine lubricating oil and
fuel. This flow is not filtered by the velocity cleaned
filter. Some of the fuel flows through the velocity
cleaned 40-micron filter element. It is then routed to
the airflow control low pressure governor and cold
start valve. The filter screen is cleaned by the main
engine flow washing the contaminants downstream
and through the system.

5.2.5. Main Fuel Control. Normally, fuel flows
unrestricted through the manual fuel control to the
main fuel control. The main fuel control meters the
correct amount of fuel by balancing the variable
metering orifice (VMO) pressure drop against the
pressure drop control governor. This controls HP fuel
pump stroke to maintain a VMO pressure drop
proportional to the square of engine speed. The
pressure drop control governor is driven at a speed
proportional to engine speed. The flow area is
provided by two rectangular ports passing a fixed
metering edge and three triangular ports passing
between two parallel metering edges (one fixed and
one movable). The movable metering edge is
controlled by throttle position and speed signals from
the scheduling governor. The position of the VMO
plunger is set by capsule length. There are two
chambers within the capsule. One is evacuated and
the other is subject to P2.1 pressure. The outside of
the capsule is acted upon by P3p (potentiometered P3
pressure). Changes in P2.1 or P3p pressure will cause
the capsule to expand or contract. This movement is
transmitted to the VMO plunger by a rocker lever. As
the capsule contracts, the fuel flow will increase. The
acceleration control unit (ACU) plunger position is
determined by the resultant force between the
pressure drop control governor flyweights acting on
the plunger and the pressure drop across the plunger.
Thus, fuel flow depends on movement of the VMO
plunger and movement of scheduling governor sleeve.

5-2.5.1. Flow_Manifold Pressure. With the engine
operating at a steady state, the pressure drop across
the ACU plunger is balanced by the centrifugal force
of the pressure drop control governor flyweights. This
maintains the ACU plunger in equilibrium. When an
out-of-balance condition exists between the pressure
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drop and governor force, the flow area through the
ACU will increase or decrease. This will increase or
decrease the main flow manifold pressure. This
change in pressure is sensed by the HP fuel pump
servo which causes the pump to increase or decrease
its stroke to restore balance between the pressure drop
and governor force.

5-2.5.2. Engine Acceleration. During acceleration,
movement of the throttle increases spring loading
which repositions the scheduling governor sleeve.
This increases the flow area across the VMO plunger
triangular ports. The increase in flow area decreases
the pressure drop across the VMO plunger. It is also
sensed across the ACU plunger. The pressure drop
control governor flyweights moves the ACU plunger
to further open the metering ports to the main flow
manifold. This increased pressure causes the HP fuel
pump to increase supply. As the engine accelerates,
the increased P3p pressure acts to decrease the
capsule assembly length. This change is mechanically
transmitted to the VMO plunger to increase the flow
area. When the selected speed is reached, the balance
is restored between the ACU plunger and the pressure
drop control governor flyweight force.

5-2.5.3. Engine Deceleration. During deceleration,
movement of the throttle decreases spring loading
which repositions the scheduling governor sleeve.
This reduces the flow area across the VMO plunger
triangular ports. The decreased flow area increases the
pressure drop across the VMO plunger which is
sensed across the ACU plunger. The pressure drop
moves the ACU plunger to decrease the metering port
opening to the main flow manifold. This decreased
pressure causes the HP fuel pump to decrease pump
delivery. As the engine decelerates, the decreased P3p
pressure increases the capsule assembly length. This
change is mechanically transmitted to the VMO
plunger. When the selected speed is reached, the
balance is restored between the ACU plunger and the
pressure drop control governor flyweight force.

5-2.5.4. Engine Pressure Changes. A change in engine
speed or engine inlet air conditions results in a change
in P2.1 and P3p air pressures. See figure 5-1 for
graphic display of fuel flow changes versus engine
speed, altitude, and airspeed. The change in pressure
will cause the capsule assembly length to increase or
decrease. The changing length moves the VMO
plunger; this changes the VMO triangular port flow
area and causes an out-of-balance condition between
the VMO pressure drop and the pressure drop control
governor. The ACU plunger will move to change the



main flow manifold pressure which, in turn, alters the
HP fuel pump output until balance is reached.

5-2.5.5. P3 Pressure Limiter. The P3 pressure limiter
bellows senses internal P3 pressure and external
atmospheric pressure (PO). Normally, the valve is
closed; but, if P3/PO pressure exceeds a set value, the
bellows will expand and open the valve. This will
bleed P3p air to atmosphere, reducing P3p air
pressure acting on the capsule. The capsule assembly
reduces the VMO triangular port flow area, reducing
fuel flow. A reset mechanism is used to check the unit
without resorting to maximum P3 pressure. This
mechanism is set to make sure that the P3 limiter
bellows can control any other governing mechanism
in the system.

5-2.6. Main_and Pilot Fuel Flow. Metered fuel
from the main fuel control is divided into two flows,
main flow and pilot flow. Pilot flow is directed
through the HP fuel shutoff valve, pilot flow
manifold, and fuel strainer tube to the fuel nozzle.
Main flow is directed through the low pressure
governor, HP fuel shutoff valve, and main flow
manifold to the fuel spray control distributor. The
spray control distributor provides equal pressure at all
fuel nozzles, giving equal distribution at each nozzle.
Main flow is then supplied to the fuel nozzle.

5-2.7. Low Pressure _Governor. Normally, fuel
flows unrestricted through the low pressure governor.
As the speed of the low pressure compressor rotor
approaches an established maximum speed, the
flyweights move the metering piston to decrease the
metering ports. The centrifugal force equals the
governor spring loading, the metering piston is then in
balance and fuel is passed to the main flow manifold
through the smaller metering ports remaining
uncovered. If there is a further increase in low
pressure compressor rotor speed, the added
centrifugal force unbalances the metering piston. This
causes a reduction in flow area of the small metering
ports. Thus, the low pressure governor overrides the
main fuel control to prevent further increase in low
pressure compressor rotor speed. A cooling flow of
fuel is provided to cool the carbon bearing at each end
of the unit. This flow comes from the high pressure
side of the HP fuel pump. It enters the governor
through a restrictor and strainer assembly. The
cooling flow passes through the governor and the cold
start valve solenoid to the low pressure side of the HP
fuel pump. A check valve at the main outlet isolates
the normal system when operating on the manual fuel
control. A datum reset mechanism reduces the load
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applied opposite to the centrifugal force of the
governor flyweights. This allows the governor to
operate at a lower engine speed for test and
adjustment.

5-2.8. HP_Fuel Shutoff Valve. The HP fuel
shutoff valve functions to open and close ports to the
main and pilot flow manifolds and to drain the
manifolds with the engine shut down. With the valve
in the open position, main flow from the low pressure
governor is directed to the main flow manifold and
HP fuel pump servo. Fuel from the pilot flow is
directed to pilot flow manifold. Any leakage past the
plunger in the valve is directed to the low pressure
return port. When the valve is placed in the closed
position, a cam opens the dump valve; pilot and main
manifolds are opened to the dump port. Fuel in these
manifolds is drained through the dump valve into the
residual fuel holding tank. The fuel holding tank is
automatically drained during flight through the fuel
vent mast. The main and pilot inlet flows are
connected to the low pressure return port. Servo
pressure is applied to low pressure return port. This
reduces servo pressure acting on the servo pistons
during engine rundown.

5-2.9. Control Cambox. The control cambox
receives throttle lever input from the engine control
adapter. It transmits this movement to the HP fuel
shutoff valve, main fuel control, and manual fuel
control. The cambox is connected to these units by
rods and levers. A double datum lockout switch is
installed on the cambox. It will close when the throttle
is advanced to MIL, and open when the throttle is
retarded slightly from MIL. Refer to Section VII for
operation of lockout switch. The control cambox
input moves through an arc of 68° 30 from off to
INT. This arc is 16° 30" from off to IDLE and 52°
from IDLE to INT. The manual fuel control and main
fuel control levers are splined directly to the input
shaft and move through the same arc. However, the
HP fuel shutoff valve must move through a 70° arc
between off and IDLE, and must remain stationary
between IDLE and INT. This is accomplished by
gearing within the cambox and a lost motion cam.
The driving shaft gear will drive the HP shutoff valve
lever to open between off and IDLE. The offset roller
will then ride on the lost motion cam to hold the
valve open and prevent further rotation.

5-2.10. Cold Start System. The cold start system
supplies additional fuel to improve cold starts. The
cold start® temperature bulb senses scavenge oil
temperature and routes a signal to the cold start
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Figure 5-1. Fuel Flow Related Changes; Engine Speed, Altitude, and Airspeed



amplifier. When the oil temperature is about 0°C
(32°F), the amplifier actuates a relay. The relay
reverses current flow (supplied from permanent
magnet generator at engine speeds greater than 10%
rpm) to one of the two windings in the cold start
valve. This action opens the cold start valve and adds
about 170 pounds per hour fuel to the main flow.
When oil temperature goes up to about 0°C (32°F),
the relay returns to the normal position. This
neutralizes the solenoid by having current flowing in
each winding in opposition. Spring force will close the
cold start valve. These windings are excited at all
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times to provide a load for the permanent magnet
generator dc circuit. If the engine is operated with the
cold start valve electrically disconnected, it will be
necessary to install a shorting plug on the wiring
harness to prevent burning out the permanent magnet
generator windings.

5-3. COMPONENTS. For a list of system

components, locations (accesses), and functions, refer
to table 5-1.

Table 5-1. Main Fuel System Components

Component Access Function

Cambox, control 5222-2 Controls HP fuel shutoff valve, main fuel control,
and manual fuel control operation

Control, main fuel 5222-2 Meters fuel for engine operation

Filter, fuel 5222-1 Fiiters low pressure fuel

Govermnor, low pressures 5222-2 Limits low pressure rotor speed

Pump, fuel boost 5222-1 Provides low pressure fuel to LP fuel pump

Pump, HP fuel 5222-2 Provides high pressure to main fuel control

Pump, LP fuel 5222-1 Provides low pressure fuel to HP fuel pump and
airplane fuel system ejector pumps

Tank, residual fuel holding 5223-1 Holds fuel drained from HP fuel shutoff valve

Valve, cold start 5122-3 Adds additional fuel to aid starting cold engine

Valve, HP fuel shutoff 5222-2 Turns on and shuts off fuel to fuel nozzles ahd

drains manifolds when engine is shut down
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5-4. COLD START SYSTEM OPERATIONAL
CHECKOUT.

Test Equipment Required

Figure [Name AN type Use and
& index designation application
No. '
Equipment Operate engine
required for
engine operation
5-2 Cold start system [6887840 (Allison |Test operation
test set Division of of cold start
General system
Motors,
Indianapolis,
Indiana)
NOTE

A number enclosed in braces at the end of
a step in the following test corresponds to a
number in troubleshooting figure 5-3.
a.  Open access 6222-2.
b. Disconnect electrical connector from cold
start temperature bulb and connect test set as
shown in figure 5-2.

C. Make sure test set BULB switch i1s in
NORMAL.

d.  Start engine (T.O. 1A-7D-2-1) and stabilize at
IDLE.

e.  Advance throttle to 60% rpm and stabilize.

f.  Record engine speed and fuel flow.

g.  Place test set BULB switch in COLD. Check
that engine speed increases 1% to 5% and fuel
flow increases 50 to 150 pph. {1}

h.  Place test set BULB switch in NORMAL.

L Retard throttle to IDLE.

J- Shut down engine (T.O. 1A-7D-2-1).

5-6 Change 9

k. Disconnect test set. Connect electrical
connector to cold start temperature bulb.

1 Close access 6222-2.

5-5. COLD START SYSTEM

TROUBLESHOOTING.
Test Equipment Required
Figure |Name AN type Use and
& index designation application
No.
Multimeter AN/PSM-6 Measure
continuity

5-5.1. Procedures. See figure 5-3 for
troubleshooting data. Malfunctions are numbered
corresponding to numbers following steps in the cold
start system operational checkout.

5-5.2. Schematic. For system troubleshooting
schematic, see figure FO-10.

5-6. COLD START SYSTEM PRIMARY
TROUBLESHOOTING TEST.

Test Equipment Required

Figure |Name AN type Use and
& index idesignation application
No.

Equipment Provide power
required for source for
connecting airplane
external
electrical power

5-4 Cold start system [6887840 (Aliison |Troubleshoot
test set Division of cold start
General system
Motors,
Indianapolis,
Indiana)
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1. Engine speed and fuel flow do
not change when cold start )
system is activated.

l

-Perform cold start system pri}nary or | )t:':te rnate Repair or replace defective
alternate troubleshooting test. performed component as indicated by test.
Primary test performed
Is test satisfactory? YES > Replace permanent magnet
) generator.
lno
Perform cold start solenoid irina f -
resistance check. YES Check wiring for continuity. YES

Is resistance within limits? Is continuity indicated?

l”o lNO

Repair defective wiring.

Replace cold start valve.

v

Replace relay control box.

05D2155-08-87

Figure 5-3. Troubleshooting Diagram; Cold Start System
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Open accesses 1232-1 and 6222-2.
Disconnect electrical connectors from cold
start temperature bulb and permanent

magnet generator.

Place test set POWER switch in OFF and
BULB switch in COLD.

Connect test set as shown in figure 5-4.

Connect external electrical power (T.O. 1A-
7D-2-1).

NOTE

Operator may determine operation of
cold start fuel valve by sound or by
feeling valve.

k.

Place test set POWER switch in ON. Check
that cold start fuel valve solenoid operates.

Place BULB switch in NORMAL. Check
that cold start fuel valve solenoid operates.

Place POWER switch in OFF.

Disconnect external electrical power (T.O.
1A-7D-2-1).

Disconnect test set. Connect electrical
connectors to cold start temperature bulb
and permanent magnet generator.

Close accesses 1232-1 and 6222-2.

5-6A. COLD START SYSTEM ALTERNATE
TROUBLESHOOTING TEST.

Test Equipment Required

T.0.1A-7D-2-5

Test Equipment Required - CONT

Figure Name AN type Use and

& index designation | application

No.

Multimeter AN/PSM-6 Measure

voltage

5-4.1 Test cable Local fabrica- } Troubleshoot

tion cold start

system

Figure Name AN type Use and
& index designation | application
No.
5-4 Cold atart system | 6887840 Troubleshoot
test set (Allison cold start
Division of system
General
Motors,
Indianapolis,
Ind)

a. Fabricate test cable as shown in figure 5-4.1.

b. Open accesses 5222-2 and 6222-2.

¢. Disconnect electrical connectors from cold
start valve and cold start temperature bulb.

d. Place test set BULB switchin NORMAL.

e. Connect test set and test cable as shown in
figure 5-4.2.

f.  Connect multimeter to test jacks 1(-) and
4(+).

g. Start engine (T.0. 1A-7D-2-1) and monitor
PMG dc voltage on multimeter. Voltage
should be 12 to 16 volts.

(1) If voltage is lower than 12 volts, PMG is
defective.

(2) If voltage is 30 to 36 volts, relay control
box is defective. Cold start valve will be
open.

h. If voltage is 12 to 16 volts dc at IDLE rpm,

place test set BULB switch in COLD. Check
that engine rpm increases and voltage
increases to 30 to 36 volts.

(1) If voltage does not increase, cold start
valve will not open and rpm will not
increase. Relay control box is defective.

Change 9 5-8.1
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i

(2) If voltage increases and rpm does not
increase, cold start valve is defective.

NOTE

Voltage change on pins 3 and 4 when
switching from NORMAL to COLD bulb
indicates relay control box is correctly
reversing voltage to one solenoid of cold
start valve.

Voltage on test cable jacks should be as
follows:

NORMAL COLD

1(-) to 2(+) 12 to 16 volts 12 to 16 volts
1(-) to 3(+) 30 to 36 volts 12 to 16 volts
1(-) to 4(+) 12 to 16 volts 30 to 36 volts

5-8.2

Change 9

Place BULB switch in NORMAL.

Retard engine to IDLE.

Shut down engine (T.0. 1A-7D-2-1).
Disconnect test set and test cable. Connect
electrical connectors to cold start
temperature bulb and cold start valve.
Repair or replace defective component and
perform operational checkout (paragraph

5-4).

Close accesses 5222-2 and 6222-2.
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Figure 5-4. Primary Troubleshooting Test; Cold Start System
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M39024/10-12 TEST JACK
(4 REQUIRED)

SUITABLE CHASSIS
FOR MOUNTING TEST
JACKS. MARK AS SHOWN.

sses}

MS24265R1085PN MS24266R1085$
CONNECTOR CONNECTOR
20 AWG WIRE
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P4
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Figure 5-4.1. Test Cable; Locally Fabricated Cold Start System
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RELAY BOX
COLD START
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PMG START
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TESTSET
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Figure 5-4.2. Alternate Troubleshooting Test; Cold Start System
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5.7. COLD START TEMPERATURE BULB

TEST.
Test Equipment Required
Figure |Name AN type Use and
& index designation application
Neo.
5-5 Cold start system 6887840 (Allison jMeasure
test set Division of resistance of
General cold start
Motors, temperature
Indianapolis, bulb
Indiana)
NOTE

Engine must have been shut down for at
least 8 hours before performing test.

If resistance is not within limits, replace
cold start temperature bulb (paragraph
5-35).

5-10

Open access 6222-2.

Disconnect electrical connector from cold
start temperature bulb and connect test set as
shown in figure 5-5.

Set test set ohmmeter on 3,000-ohm scale,
place METER switch in ZERO, and zero
meter. Place METER switch in USE.

Check temperature bulb resistance as follows:

(1) Oil temperature below 0°C (32°F) —
50 to 85 ohms.
(2) Oil temperature above 0°C (32°F) —

90 to 150 ohms.

€.

f.

Disconnect test set. Connect electrical
connector to cold start temperature bulb.

Close access 6222-2.

5.8. COLD START VALVE SOLENOID
RESISTANCE CHECK.

Test Equipment Required

Figure [Name AN type Use and

& index designation application

No.

5-5 Cold start system |6887840 (Allison |Check cold start

test set Division of solenoid

General resistance
Motors,
Indianapolis,
Indiana)

a.  Open access 5222-2.

b. Disconnect electrical connector from cold
start valve.

C. Using cold start system test set, check
resistance of cold start fuel valve solenoid at
valve connector as follows:

(1) Between pins 1 and 2 —
approximately 7 ohms.

(2) Between pins 3 and 4 —
approximately 7 ohms.

d. Connect electrical connector to cold start
valve.

e. Close access 5222-2.
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THERMAL
- BULB
CABLE (NOT USED}

COLD START
TEMPERATURE
BULB CABLE

M) =

COLD START
TEMPERATURE
r —202 S BULB
COLD START
THERMAL
BULB
BULLPUP
MISSILE -—
CONN (NOT
USED)
PMG
CABLE (NOT USED)
TEST SET
J1 CONN

o )

o)
0% [
) )
= O

ON Q USE
® 1)
OFF ZERO

POWER METER

8uULB

NORMAL
— @ o c@ 'y 'y —
o )

6887840
COLD START SYSTEM
TEST SET

050217-11-83

Figure 5-5. Temperature Bulb Test; Cold Start
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5-9. NH IDLE SPEED ADJUSTMENT
(USING 6872929 TEST SET).

Test Equipment Required

Figure |Name AN type Use and
& index designation application
No.

Equipment Operate engine

required for
engine operation

Equipment
required for
115-volt,
400-hertz,
single-phase ac
electrical power

Speed adjusting
socket

Speed adjusting
wrench

Engine limiter test
set cable
assembly

Engine limiter test
set

Power cable
adapter

6798964 (Allison
Division of
General
Motors,
Indianapolis,
Indiana)

or

6872768 (Allison
Division of
General
Motors,
Indianapolis,
Indiana)

6872490 (Allison
Division of
General
Motors,
Indianapolis,
Indiana)

6872929 (Allison
Division of
General
Motors,
Indianapolis,
Indiana)

6872727 (Allison
Division of
General
Motors,
Indianapolis,
Indiana)

Connect external
electrical
power 10 test
set

Adjust idle
speed

Adjust idle
speed

Connect test set
to engine and
external power
source

Measure high
pressure rotor
speed

Connect test set
power cable to
airplane
ARW-77
connector

5-12

a. Open accesses 5222-1 and 5222-2.

b.  Set switches and controls on engine limiter test

set as follows:

Control Position
POWER SWItCh ....ccovveiiiniiineteiteeicccneeee OFF
TACH SIM sWitCh...ccoceeemeiiniciriniennriaaeane OFF
SIM SIGNAL control......c..ccceceinne Full decrease
T1 CONtrol..eer et Midrange
T3/T5.1 control.....coceeeeeemrenennes Full decrease
TEMP SELECTOR switch....ccoeieinieninn CAL
T3/T5.1 SIM SWitChu.cooceeiiiiiiieiieerieecne OFF
TS5 1 SWILCH c.eeiiieccinirerieeceneneee NORMAL
T3 SWILCH cveverecceececiirinires e NORMAL
LP SPEED SWitCh ..c.coccoviiiiimiiiiiniccicccccees OFF
SQUAT SWItCh....cviimennanreeeenceeicceiiccanne OFF
METER SWItCH.....cciieaeeiinnrieiiiinetasnssanecene USE
T1 SIM SWItCH...erveiiiiiiiieeeeeinecncieeneeeae OFF
TACHOMETER switch ...ccoovviiieiineannees USE
BATT SWItCH ..ooveeieomecnecinrinsie st OFF
READ/CAL switch ..ocouiiniiiiiiiien, CAL
ZERO ADJ control.......cccceeevivcneee Full decrease
RPM SELECT sWitcCh....ccovvmmninieianinnnneee NHP
PROBE TRIM control .................. Full decrease
MODE SWItCh. ..ccovenrecinierririnirarennaescnaeanne RESET
ACCEL START PRESET .......cccccceeee Centered
control
¢. Disconnect electrical connector from high

pressure compressor tachometer generator.



.

CAUTION

- .

To prevent damage to engine components
and test set, make sure that test set is
connected to 115-volt,  400-hertz,
single-phase ac power source. Make a
pin-to-pin voltage check of power source
connector before connecting test set.

Connect engine limiter test set ro airplane and

L

T.0. 1A-7D-2-5

Check that idle speed shown on cockpit
tachometer and test set % RPM indicator is
55% (+2%) rpm.

NOTE

Turn idle speed adjustment screw
clockwise to increase and counterclockwise
to decrease idle speed. One turn is about
6% (800) rpm. If unable to adjust idle
speed, refer to paragraph 4-6 for
troubleshooting procedures.

external power source as shown in figure 5-6.
m. If not within limits, adjust idle speed (figure

5-6) for 56% to 57% rpm on test set % RPM
indicator.

Place test set POWER switch in ON. Warm
up for 10 minutes.

Check engine limiter test set as follows: n.  Shut down engine (T.O. 1A-7D-2-1).

(1) Place METER switch in CHECK. Check o. Place test set POWER switch in OFF.
milliammeter for 210 (£20)
milliamperes. Place METER switch in p. Disconnect test set from airplane and external
USE. power source.

(2) Check TEMP meter for 575° («1°)C gq. Connect electrical connector to high

(1,067° (+ 2°)F). compressor tachometer generator.

(3) Place TACHOMETER switch in r.  Close accesses 5222-1 and 5222-2.
CHECK and RPM SELECT switch in
NLP. Check % RPM meter for 16.7%
(£0.3%).

5-10. NH IDLE SPEED ADJUSTMENT
(USING 6893706 TEST SET).

(4) Place RPM SELECT switch in NHP.
Check % RPM meter for 100.0%
(+0.3%). Place TACHOMETER switch

Test Equipment Required

in USE. Figure |Name AN type Use and
& index designation application
Place TEMP SELECTOR switch in T5.1. No.

Start engine (T.O. 1A-7D-2-1) and stabilize at
IDLE.

Equipment Operate engine
required for
engine operation

Advance throttle to MIL and stabilize for 3

Speed adjusting  [6872768 (Allison [Adjust idle

minutes. wrench Division of speed
General
o Motors,
Retard throttle to IDLE and stabilize for 3 Indianapolis,
minutes. Indiana)

Place limiter test set READ/CAL switch in Engine limiter test }6893706 (Allison |Measure high

set Division of pressure rotor
READ. General speed
Motors,
Indianapolis,
Indiana)

5-13
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TO 115 VAC
400 HERTZ
SINGLE PHASE
(RED)

(SEE NOTE)

TEST SET J2

CONN (YELLOW)

6872727 Power Cable Adapter may ’
be used to connect power cable to
ARW-77 connector in access 1232—-1.

TEST SET M4
CONN (WHITE)

ENGINE LIMITER TEST SET

G 90000 &
® 00000

C

D

(]

° J

HP TACH GEN CABLE

(MEDIUM BLUE)
ANGLE PROBE
(LIGHT BLUE)
k (NOT USED) HP TACH GEN
{LIGHT GREEN)
LP TACH AMP NO. 3
TEST CABLE (BLACK)
(VIOLET)
(NOT USED) (NOT USED)
* AMP NO. 3 CONN
(BROWN)
{NOT USED)

Figure 5-6. Adjustment; NH Idle Speed (Using 6872929 Test Set)
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DRIVE END
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HP TACH CABLE
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g

HP TACH

NH IDLE SPEED w
ADJUSTMENT
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a. Open accesses 5222-1 and 5222-2.
b. Set switches and controls on engine limiter
test set as follows:
Control Position
POWER SWILCh ...ovvieeeieciececeneeeneriennennens OFF
SQUAT SWItCh..cueeeeerviiriiireneenisetecinaeinecas OFF
IGV/CAL SWitCh....ceeceueeeeeeercerneveeercnirirnenna IGV
TACH SIMULATED..........c.c..... Fully counter-
INPUTS control clockwise
T1 SIMULATED.......cccveveiians Fully counter-
INPUTS control clockwise
T5 SIMULATED.......ccccceonueveinnnn. Fully counter-
INPUTS control clockwise
T5 SWItCh ceeeeeeeeveeeccrreeeeecreteeesesenns NORMAL
LP SP sWItCh ...oveovieeiieececccaenee Center position
NOTE

C.

When the test set POWER switch is placed
in ON, the numerals 00 will appear in the
lower portion of the test set display
window. This 00 display indicates that
SELF TEST has been selected.

When the test set has warmed up
(maximum time of 20 minutes), it will
begin the self-test function automatically.

After completion of self-test, the numbers
88.88 will be sequenced through the three
rows in the display window. This
sequencing will continue until a specific
test is selected or test set POWER switch is
placed in OFF.

Place POWER switch in ON. Warm up test
set.

T.0. 1A-7D-2-5

Disconnect electrical connector from high
pressure compressor tachometer generator.

Connect test set to engine limiter amplifier as
shown in figure 5-7.

Start engine (T.0. 1A-7D-2-1) and stabilize at
IDLE.

Place TEST switch in NEXT until 17 appears
in TEST display window.

Check that TS, NH, and MA indicator lights
come on.

Advance throttle to MIL and stabilize for 3
minutes.

Retard throttle to IDLE and stabilize for 3
minutes.

Check idle speed on tachometer and test set
NH display window for 55% (+2%) rpm.

NOTE

Tum idle speed adjustment screw
clockwise to increase and counterclockwise
to decrease idle speed. One turn is about
6% (800) rpm. If unable to adjust idle
speed, refer to paragraph 4-6 for
troubleshooting procedures.

If not within limits, adjust idle speed (figure
5-6) for 56% to 57% rpm on test set NH
display window.

Shut down engine (T.O. 1A-7D-2-1).

Place test set POWER switch in OFF.

Disconnect test set from airplane.
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—

TLA TEST SET CABLE

.

TLA TEST SET

HP TACH. GEN CABLE
MEDIUM BLUE

EEN@:DB HP TACH. GEN

AMP. TEST (GRAY)

HP TACH

HP TACH. GEN CONNECTOR (MEDIUM GREEN)

4

23002227
(SEE NOTE)

T

AMP. NO. 2 CABLE (WHITE)

*E]M%:ID AMP. NO. 2

AMP. NO. 3 CABLE (BLACK)

__—Em%::m AMP. NO. 3

—a- (NOT USED)

1GV (LIGHT BLUE)

AMP. NO. 4 CONNECTOR (RED)

e

(NOT USED)

AMP. NO. 2 CONNECTOR (LIGHT GREEN)

LP TACH. GEN CONNECTOR (VIOLET)
AMP. NO. 8 CONNECTOR (ORANGE)
AMP. NO. 3 CONNCTOR (BROWN)

iy - - 23002227 adapter cabie
A is used on engines after
T.0. 2J-TF41-641.

o

TEMPERATURE LIMITING AMPLIFIER

050273--11-83

Figure 5-7. Adjustment; NH lIdle Speed (Using 6893706 Test Set)
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p. Connect electrical connector to high
compressor tachometer generator.

g. Close accesses 5222-1 and 5222-2.

5-11. HIGH PRESSURE GOVERNOR
CHECK AND ADJUSTMENT (USING
6872929 TEST SET).

Test Equipment Required

Figure |Name AN type Use and
& index designation application
No.
Equipment Operate engine
required for
engine operation
Equipment Connect external
required for electrical
115-volt, power to test
400-hertz, set
single-phase ac
external
electrical power
7-4 Engine limiter test |6872490 (Allison |Connect test set
set cable Division of to engine and
assembly General external power
Motors, source
Indianapolis,
Indiana)
7-4 Engine limiter test |6872929 (Allison |Perform
set Division of temperature
General limiter
Motors, amplifier tests
Indianapolis,
Indiana)
Power cable 6872727 (Allison |Connect test set
adapter Division of power cable to
General airplane
Motors, ARW-77
Indianapolis, connector
Indiana)
Socket 6798966 (Allison |Adjust low
Division of pressure
General governor
Motors,
Indianapolis,
Indiana)
Socket 6798964 (Aliison |Adjust high
Division of pressure
General governor
Motors,
Indianapolis,
Indiana)

T.0.1A-7D-2-5

NOTE

This procedure is to be wused for
troubleshooting to ensure proper control
adjustment.

This procedure will be effective at ambient
temperature above 40°F.

5-11.1. Preparation.

a. Open accesses 5222-1 and 5222-2.
b. Set switches and controls on engine limiter
test set as follows:
Control Position
POWER SWICH ..cveneeiiiiiiircceieeceecenreenn OFF
TACH SIM switCh....cccccovvvnrnviviviivecnnnnne. OFF
SIM SIGNAL control...........cc.cu. Full decrease
T1 control....oeeeeeeeceeceeereereeeeceeeanes Midrange
T3/T5.1 control......ccccccevemveincinncnnns Full decrease
TEMP SELECTOR switch......cocecvvivinnrncans CAL
T3/T5.1 SIM SWItCh. e OFF
T5.1 SWItCh cevcvicnirenricccncicas NORMAL
T3 SWItCh .oeevreeece e NORMAL
LP SPEED SWitch ....cooeveeiiiiincicecceeeecne. OFF
SQUAT SWItCh..ooveeeeeeeeieccneeeectecenenceneens OFF
METER SWItCh...c.cccceviiciiiriirccvinisecvecaaen. USE
T1 SIM SWitCh.veeeeeeceeeeeeceeeee e rcrnccenenae OFF
TACHOMETER switch ...ccoocceiiieininacnnee. USE
READ/CAL switch.......cococoniivcenccnncnnccncanenn. CAL
ZERO ADJ control.......ccccceeveeeeee Full decrease
RPM SELECT switch...cooveeieriicrieccennee. NHP
PROBE TRIM control ................... Full decrease
MODE sWitCh....cocceoeireceiniiiieececececcaenes RESET
ACCEL START PRESET .................... Centered
control
c. Disconnect electrical connectors from high

pressure compressor tachometer generator
and amplifier receptacie No. 3.
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CAUTION

XYY

To prevent damage to engine components
and test set, make sure that test set is
connected to 115-volt, 400-hertz,
single-phase ac power source. Make a
pin-to-pin voltage check of the power
source connector before connecting test set.

Connect engine limiter test set to external
electrical power aud airplane as shown in
figure 7-4.

Place engine limiter test set POWER switch
in ON. Warm up for 10 minutes.

Check engine limiter test set as follows:

(1) . Place METER switch in CHECK. Check

milliammeter for 210 (£20)
milliamperes. Place METER switch in
USE.

(2) Check TEMP meter for 575° (+1°)C
(1,067° (= 2°)F).

(3) Place TACHOMETER switch in
CHECK and RPM SELECT switch in
NLP. Check % RPM meter for 16.7%
(=0.3%).

(4) Place RPM SELECT switch in NHP.
Check % RPM meter for 100.0%
(£0.3%). Place TACHOMETER switch
in USE.

Start engine (T.O. 1A-7D-2-1) and stabilize at
IDLE.

5-11.2. Check.

a.

Advance throttle to 80% rpm and stabilize.

NOTE

b.

If tachometer indication is not within
limits,  troubleshoot high  pressure
compressor rotor tachometer indicating
system (paragraph 3-5) and correct before
continuing.

Check that cockpit tachometer indication is

within +0.7% of test set indication.

5-18

Advance throttle to 90% rpm and stabilize.
Repeat step b.

Advance throttle to MIL and stabilize for 3
minutes.

Repeat step b.

Retard throttle to IDLE.

Place test set LP SPEED switch in + 10%.

Using adjusting socket, adjust low pressure
governor (figure 5-8) one turn clockwise.

! CAUTION

Extended operation with cabin dumped
may cause damage to avionic equipment.
Refer to T.O. 1A-7D-2-1 for cooling
requirements of avionic equipment.

Place cabin pressure switch in CABIN

DUMP.

Slowly advance throttle to MIL and stabilize.
Record cockpit tachometer indication.
Retart throttle to 80% rpm.

Jam throttle to MIL.

Record peak cockpit tachometer indication.
Repeat steps m through o to verify step o.

Check that peak rpm was between 100% and
101%.

5-11.3. Adjustment.

a.

If rpm was within limits, perform the

following:

(1) Place cabin pressure switch in CABIN
PRESS.

(2) Place LP SPEED switch in OFF.

(3) Using adjusting socket, adjust low
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ADJUSTMENT

MAIN FUEL
=—DRIVE END CONTROL

L~

HIGH PRESSURE
GOVERNOR
ADJUSTMENT

05D240-11-83

Figure 5-8. Adjustment; High Pressure Governor
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5-20

pressure governor one turn
counterclockwise.

(4) Perform  postcheck  (subparagraph
5-11.4).

If peak rpm was more than 101%, proceed as
follows:

(1) Retard throttle to IDLE.

(2) Using adjusting socket, adjust high
pressure governor (figure 5-7) 1/8-turn
clockwise.

(3) Repeat steps k through q, subparagraph
5-11.2.

(4) Shut down engine (T.O. 1A-7D-2-1).

(5) Perform main fuel control linkage
portion of control cambox rigging
(paragraph 5-21).

(6) Start engine (T.O. 1A-7D-2-1).

(7) Repeat steps k through q, subparagraph
5-11.2, to verify adjustment.

If peak rpm was less than 100%, proceed as
follows:

(1) Retard throttle to ILDE.

(2) Shut down engine (T.O. 1A-7D-2-1).

(3) Using adjusting socket, adjust high
pressure governor (figure 5-8) 1/4-turn
counterclockwise.

(4) Perform main fuel control linkage
portion of control cambox rigging
(paragraph 5-21).

(5) Start engine (T.O. 1A-7D-2-1).

(6) Repeat steps k through q, subparagraph
5-11.2.

Retard throttle to IDLE.

Place cabin pressure switch in CABIN

PRESS.

Place LP SPEED switch in OFF.

Using adjusting socket, adjust low pressure
governor one turn counterclockwise.

Perform NH idle speed check (paragraph 5-9).

Perform temperature limiter ampilifier
dynamic test (paragraph 7-9 or 7-10).
Perform NL maximum speed check
(paragraph 5-13).

Perform acceleration/deceleration  time

checks (paragraph 5-16 or 5-17).
Perform power check (paragraph 4-9).

Perform manual fuel control operational
checkout (paragraph 6-4).

5-11.4. Postcheck.

Shut down engine (T.O. 1A-7D-2-1).
Place test set POWER switch in OFF.

Disconnect test set from airplane and external
power source.

Connect electrical connector to high pressure
tachometer generator and amplifier receptacle
No. 3.

Secure high pressure governor adjustment
with MS20995C32 lockwire.

Close accesses 5222-1 and 5222-2.

Record high pressure governor adjustment in
engine log.

5.12. HIGH PRESSURE GOVERNOR
CHECK AND ADJUSTMENT (USING
6893706 TEST SET).

Test Equipment Required
Figure |Name AN type Use and
& index designation application
No.
Equipment Operate engine
required for
engine operation




Test Equipment Required — CONT

Figure |Name AN type Use and
& index designation application
No.
Engine limiter test [6893706 (Allison |Perform
set Division of temperature
General limiter
Motors, amplifier tests
Indianapolis,
Indiana)
Socket 6798966 (Allison [Adjust low
Division of pressure
General governor
Motors,
Indianapolis,
Indiana)
NOTE
This procedure is to be used for

troubleshooting to ensure proper control
adjustment.

This procedure will be effective at ambient
temperature above 40°F.

5-12.1. Preparation.

a.  Open accesses 5222-1 and 5222-2.
b. Set switches and controls on engine limiter
test set as follows:

Control Position

POWER SWItCh «.ccoeeeiiirvrereeccceniersineeneenanene OFF

SQUAT SWItCh ..coeiiiiiiiereccncniiteiian OFF

IGV/CAL.eeeeeeeeeeeeeerireeeescesasveessnsanssnsesnne IGV

TACH SIMULATED .......ccceeeeeee Fully counter-
INPUTS control clockwise

T1 SIMULATED.....ccooviriiinnaes Fully counter-
INPUTS control clockwise

TS5 SIMULATED....cccciiiiiirnnene Fully counter-
INPUTS control clockwise

TS5 SWItCH eoreeiciieeeeeeeeveereeccsirireeanees NORMAL

LP SP sWitcCh...ccovveeeirveecccereinennns Center position

¢. Disconnect electrical connectors from high

pressure compressor tachometer generator
and amplifier receptacle No 3.

d.

T.0.1A-7D-2-5

Connect engine limiter test set ac shown in
figure 5-7.

NOTE

When the test set POWER switch is placed
in ON, the numerals 00 will appear in the
lower portion of the test set display
window. This 00 display indicates that
SELF TEST has been seclected.

When the test set has warmed up
(maximum time of 20 minutes), it will
begin the self-test function automatically.

After completion of self-test, the numbers
88.88 will be sequenced through the three
rows in the display window. This
sequencing will continue until a specific
test is selected or test set POWER switch is
placed in OFF.

Place POWER switch in ON. Warm up test
set. :

Start engine (T.O. 1A-7D-2-1) and stabilize at
IDLE.

5-12.2. Check.

a.

Place TEST switch in NEXT until 18 appears
in TEST display window.

Check that TS and NH indicator lights come
on.

Advance throttle to 80% rpm and stabilize.

NOTE

If tachometer indication is not within
limits, troubleshoot  high  pressure
compressor rotor tachometer indicating
system (paragraph 3-5) and correct before
continuing.

Check that tachometer is within +0.7% of test
set indication.

Advance throttle to 90% rpm and stabilize.
Repeat step d.

Advance throttle to MIL and stabilize for 3
minutes.
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Repeat step d.
Retard throttle to 80% rpm.
Place test set LP SP switch in +10%.

Using adjusting socket, adjust low pressure
governor (figure 5-8) one turn clockwise.

*

! CAUTION |

- .

Extended operation with cabin dumped
may cause damage to avionic equipment.
Refer to T.O. 1A-7D-2-1 for cooling
requirements of avionic equipment.

Place cabin pressure switch in CABIN
DUMP.

Slowly advance throttle to MIL and stabilize.
Record tachometer indication in cockpit.
Retard throttle to 80% rpm.

Jam throttle to MIL.

Record peak tachometer indication in
cockpit.

Repeat steps p and q to verify step q.

Check that peak rpm was between 100% and
101%.

5-12.3. Adjustment.

a.

5-22

If rpm was within limits, perform the
following:

(1) Place cabin pressure switch in CABIN
PRESS.

(2) Place LP SP switch in center position.
(3) Using adjusting socket, adjust low
pressure governor one turn

counterclockwise.

(4) Perform  postcheck  (subparagraph
5-12.4).

If peak rpm was more than 101%, proceed as
follows:

(1) Retard throttle to IDLE.
(2) Using adjusting socket, adjust high
pressure governor (figure 5-8) 1/8-turn

clockwise.

(3) Repeat steps n through s, subparagraph
5-12.2,

(4) Shut down engine (T.O. 1A-7D-2-1).

(5) Perform main fuel control linkage
portion of control cambox rigging
(paragraph 5-21).

(6) Start engine (T.0. 1A-7TD-2-1).

(7) Repeat steps n through s, subparagraph
5-12.2 to verify adjustment.

If peak rpm was less than 100%, proceed as
follows:

(1) Retard throttle to IDLE.

(2) Shut down engine (T.O. 1A-7D-2-1).

(3) Using adjusting socket, adjust high
pressure governor (figure 5-8) 1/4-turn
counterclockwise.

(4) Perform main fuel control linkage
portion of cambox rigging (paragraph
5-21).

(5) Start engine (T.O. 1A-7D-2-1).

(6) Repeat steps n through s, subparagraph
5-12.2,

Retard throttle to IDLE.

Place cabin pressure switch in CABIN
PRESS.

Place LP SP switch in center position.

Using adjusting socket, adjust low pressure
governor one turn counterclockwise.

Perform NH idle speed check (paragraph
5-11).



Perform temperature limiter amplifier
dynamic test (paragraph 7-9 or 7-10).

Perform NL maximum speed check
(paragraph 5-14).
Perform  acceleration/deceleration  time

checks (paragraph 5-17).
Perform power check (paragraph 4-12).

Perform manual fuel control operational
checkout (paragraph 6-4).

5-12.4. Postcheck.

Shut down engine (T.O. 1A-7TD-2-1).

Place test set POWER switch in OFF.
Disconnect test set from airplane.

Connect electrical connector to high pressure
compressor tachometer generator and

amplifier receptacle No. 3.

Secure high pressure governor adjustment
with MS20995C20 lockwire.

Close accesses 5222-1 and 5222-2.

Record high pressure governor adjustment in
engine log.

5-13. NL MAXIMUM SPEED
ADJUSTMENT (USING 6872929 TEST

SET).
Test Equipment Required
Figure |Name AN type Use and
& index designation application
No.
Equipment Operate engine
required for

engine operation

Equipment Connect external
required for electrical
115-volt, power to test
400-hertz, set
single-phase ac
external

electrical power

T.0. 1A-7D-2-5

Test Equipment Required — CONT

Figure |Name AN type Use and
& index designation application
No.
5-9 Reset tool 6798862 (Allison |Reset low
Division of pressure
General governor
Motors,
Indianapolis,
Indiana)
or
6872679 (Allison
Division of
General
Motors,
Indianapolis,
Indiana)
Socket 6798966 (Allison |Adjust low
. Division of pressure
General governor
Motors,
Indianapolis,
Indiana)
Engine limiter test }6872490 (Allison |Connect test set
cable assembly Division of to engine and
General external power
Motors, source
Indianapolis,
indiana)
Engine limiter test {6872929 (Allison {Measure low
set Division of pressure rotor
General speed
Motors,
Indianapolis,
Indiana)
Power cable 6872727 (Allison }Connect test set
adapter Division of power cable to
General airplane
Motors, ARW-77
Indianapolis, connector
Indiana)
a. Open accesses 5222-1 and 5222-2.
b. Set switches and controls on engine limiter
test set as follows:
Control Position
POWER SWItCh ..cvnrnrreeciirinitininineeeneceneneneaanes OFF
TACH SIM SWItCh ...coueeeeceeiiinnniinrenenacrannees OFF

SIM SIGNAL control......ccccoceees

T1 control
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T3/T5.1 control......ccorieiiiiiiinn. Full decrease
TEMP SELECTOR switch.........ccceevennneeee. CAL
T3/T5.1 SIM SWItCh...ccoo.eviirieieireeceeceeeene OFF
T5.1 switch .o NORMAL
T3 sWitCh......ociiiieee e NORMAL
LP SPEED SWitch ......cooooeiiiiriiecreeceennes OFF
SQUAT SWItCh....corrirrereereierrieeneeee e OFF
METER $Witch......coooeiiiieiieieeceeceeeeene USE
T1 SIM SWItCh..ccoveieeerieeteecccietee e OFF
TACHOMETER switch ......cccooviiicecciannnce. USE
READ/CAL sWitcCh......cceeveirririiicnrivirreneneen. CAL
ZERO ADJ sWitCh....cccceeecevercccnnn. Full decrease
RPM SELECT switch....cccccoconnnniiininnene NHP
PROBE TRIM control ................... Full decrease
MODE switch......ccccccceevivenimnnrnerencnnenn. RESET
ACCEL START PRESET ..................... Centered
control

C.

5-24

Remove dust cap from electrical receptacle

marked A on temperature limited amplifier.

.

:  CAUTION

To prevent damage to engine components
and test set, make sure that test set is
connected to 115-volt, 400-hertz,
single-phase ac power source. Make a
pin-to-pin voltage check of the power
source connector before connecting test set.

Connect engine limiter test set to airplane and
external power source as shown in figure 5-9.

Place test set POWER switch in ON. Warm
up for 10 minutes.

Check engine limiter test set as follows:

(1) Place METER switch in CHECK. Check

milliammeter for 210 (x20)
milliamperes. Place METER switch in
USE.

(2) Check that TEMP meter indicates 575°
(£1°)C (1,067° (+ 2°)F).

(3) Place RPM SELECT switch in NLP.
Check % RPM meter for 16.7%
(£0.3%). Place TACHOMETER switch
in USE.

(4) Place TACHOMETER switch in
CHECK and RPM SELECT in NHP.
Check % RPM meter for 100.0%
(+0.3%).

Place RPM SELECT switch in NLP.

Place TEMP SELECT switch in T5.1.

Start engine (T.0O. 1A-7D-2-1) and stabilize at
IDLE.

Place limiter test set READ/CAL switch in
READ.

Advance throttle to MIL and stabilize.

Record NL rotor speed indication on test set
% RPM indicator.

Retard throttle to IDLE.

! CAUTION

-

To prevent possible damage to low
pressure governor reset holding pillar, do
not use side loading forces when placing
reset tool in reset or engage position. Make
sure that reset tool is installed correctly.

Install reset tool on low pressure governor
(figure 5-9).

Pult lever forward to reset governor.

Advance throttle to MIL and stabilize for 3
minutes.

Check that NL rotor speed indicated on test
set is 87.0% to 88.0% rpm.

NOTE

One turn of adjustment socket is
approximately 2.7% rpm. Turn clockwise
to increase and counterclockwise to
decrease rpm.
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cable to ARW-77 connector in
access 1232-1.

TEST SET M4
CONN (WHITE)

AN

ooooém

wicrm

D

R+

\-

TEMPERATURE
LIMITER
AMPLIFIER

LP TACH
TEST
AMP NO. 3 (VIOLET)
CABLE (BLACK)
(NOT USED)

AMP NO 3 CONN
{BROWN)
# (NOT USED)

._L

(SEE NOTE 1)
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Figure 5-9. Adjustment; NL Maximum Speed
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ab.

If not within limits, adjust low pressure
governor with adjusting socket until rotor
speed is 87.2% to 87.8% as shown on test set
% RPM indicator.

Retard throttle to IDLE.

Pull aft on reset tool lever to engage low
pressure governor reset.

Remove reset tool.

Advance throttle to MIL and check that low
pressure governor has reset.

Retard throttle to IDLE.
Shut down engine (T.O. 1A-7D-2-1).
Place test set POWER switch in OFF.

Disconnect test set from airplane and external
power source.

Install dust cap on temperature limiter
amplifier electrical receptacle A.

Close accesses 5222-1 and 5222-2.

5-14. NL MAXIMUM SPEED
ADJUSTMENT (USING 6893706 TEST

SET).
Test Equipment Required
Figure |Name AN type Use and
& index designation application
No.
Equipment Operate engine
required for
engine operation
5-9 Reset tool 6872679 (Allison |Reset low
Division of pressure
General governor
Motors,
Indianapolis,
Indiana)
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Test Equipment Required — CONT

Figure |Name AN type Use and
& index designation application
No.
Socket 6798966 (Allison |Adjust low
Division of pressure
General governor
Motors,
Indianapolis,
Indiana)
Engine limiter test {6893706 (Allison {Measure low
set Division of pressure rotor
General speed
Motors,
Indianapolis,
Indiana)
a. Open accesses 5222-1 and 5222-2.
b.  Set switches and controls on engine limiter
test set as follows:
Control Position
POWER SWILCh .....uevvvieeeirieeeeceeieeecveeeans OFF
SQUAT SWItCh ...coieeerreeeeeereeeeecteereae OFF
IGV/CAL SWitCh.....cooeeeieieiieeeeeeen. IGV
TACH SIMULATED................... Fully counter-
INPUTS control clockwise
T1 SIMULATED............ouuc........ Fully counter-
INPUTS control clockwise
TS5 SIMULATED........................ Fully counter-
INPUTS control clockwise
TS switch.................... NORMAL
LP SP switch.........ocooveuereeiennenne. Center position
¢. Remove dust cap from electrical receptacie
marked A on temperature limiter amplifier.
d. Connect engine limiter test set to airplane as

shown in figure 5-7.



NOTE

When the test set POWER switch is placed
in ON, the numerals 00 will appear in the
lower portion of the test set display
window. This 00 display indicates that
SELF TEST has been selected.

When the test set has warmed up
(maximum time of 20 minutes), it will
begin the self-test function automatically.

After completion of self-test, the numbers
88.88 will be sequenced through the three
rows in the display window. This
sequencing will continue until a specific
test is selected or test set POWER switch is
placed in OFF.

Place POWER switch in ON. Warm up test

set.

Start engine (T.O. 1A-7D-2-1) and stabilize at

IDLE.

Place test set TEST switch in NEXT until 10

appears in TEST window display.

Check that TS and NL indicator lights come

on.

Advance throttle to MIL and stabilize.

Record NL rotor speed indication on test set

NL display window.

Retard throttie to IDLE.

CAUTION

e
rraase

To prevent possible damage to low
pressure governor reset holding piliar, do
not use side loading forces when placing
reset tool in reset or engage position. Make
sure that reset tool is installed correctly.

Install reset tool on low pressure governor

(figure 5-9).

Pull lever forward to reset governor.

Advance throttle to MIL and stabilize for 3

minutes.

T.0.1A-7D-2-5

Check that NL rotor speed indicated on test
set NL display window is 87.0% to 88.0%

rpm.

NOTE

One turn of adjustment socket is
approximately 2.7% rpm. Turn clockwise

(o]

increase and counterclockwise to

decrease rpm.

If not within limits, adjust low pressure
governor with adjusting socket until rotor
speed is 87.2% to 87.8% as shown on test set
NL display window.

Retard throttle to IDLE.

Pull aft on reset tool lever to engage low
pressure governor reset.

Remove reset tool.

Advance throttle to MIL and check that low
pressure governor has reset.

Retard throttle to IDLE.
Shut down engine (T.O. 1A-7D-2-1).
Place test set POWER switch in OFF.

Disconnect test set from airplane and external
power source.

Install dust cap on temperature limiter
amplifier electrical receptacle A.

Close accesses 5222-1 and 5222-2.

5-15. P3 LIMITER CHECK.

Test Equipment Required

Figure |Name AN type Use and
& index designation application
No.

Equipment Operate engine

required for

engine operation

MS28741-5 Connect
pressure gage
to airplane

Hose assembly

system
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Test Equipment Required — CONT

Figure |Name AN type Use and
& index designation application
No.
Pressure gage (0 1010 (Manning, |Measure P3
to 300 psig) Maxwell, and pressure
Moore,
Chicago,
Illinois)
Reset tool 6798862 (Allison |{Reset P3 limiter
Division of
General
Motors,
Indianapolis,
Indiana)
or
6872679 (Allison
Division of
General
Motors,
Indianapolis,
Indiana)
Socket 6798965 (Allison |Adjust P3
Division of limiter
General
Motors,
Indianapolis,
Indiana)

a. Prepare airplane for engine operation (T.O.
1A-7D-2-1).

b. Open accesses 5222-2 and 5222-4.

c. Cut lockwire and remove cap assembly from
P3 pressure tap in diffuser case-to-main fuel
control P3 air tube (figure 5-10).

d. Connect hose assembly to P3 pressure tap.

e. Connect pressure gage to hose assembly.

f.  Start engine (T.O. 1A-7D-2-1) and stabilize at
IDLE.

g Advance throttle to MIL and stabilize.
Record P3 pressure indicated on pressure
gage.

h. Retard throttle to IDLE.
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CAUTION

sesann
raiane

To prevent possible damage to P3 limiter
reset holding pillar, do not use side loading
forces when placing limiter reset tool in
reset or engage position. Make sure that
reset tool is installed correctly.

Install reset tool on P3 limiter (figure 5-10).
Pull lever aft to reset P3 limiter.
Advance throttle to MIL and stabilize. P3

pressure shown on pressure gage should be
150 (+8) psig.

CAUTION

X IX
ansane

To prevent damage to engine components,
P3 limiter adjustment must not exceed an
accumulative total of three complete turns
in any one direction.

NOTE

One turn equals approximately 50 psig.
Record P3 pressure and the amount and
direction of P3 limiter adjustment in the
engine log.

If not within limits, adjust P3 limiter with
adjusting socket, turning clockwise to increase
and counterclockwise to decrease P3 pressure
until 150 (+5) psig is reached.

Retard throttle to IDLE.

Pull forward on reset tool lever to engage P3
limiter reset.

Remove reset tool.

Advance throttle to MIL and check that P3
limiter reset is disengaged. P3 pressure should
be about the value recorded in step g.

Shut down engine (T.O. 1A-7D-2-1).

Remove pressure gage and hose assembly
from pressure tap.
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CONTROL
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Figure 5-10. P3 Limiter Check
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S.

t.

Install cap assembly on pressure tap. Secure
with MS20995C32 lockwire.

Close accesses 5222-2 and 5222-4.

5.16. ACCELERATION /DECELERATION
TIME CHECKS (USING 6872929 TEST

SET).
Test Equipment Required
Figure |Name AN type Use and
& index designation application
No.

Equipment Connect external
required for electrical
115-volt, power to test
400-hertz, set
single-phase ac
external
electrical power

Equipment Operate engine

required for
engine operation

Speed adjusting 6798964 (Allison |Adjust

socket Division of deceleration or
General acceleration
Motors, stops
Indianapolis,
Indiana)
or

6872768 (Allison JAdjust

Speed adjusting
Division of deceleration or

wrench

General acceleration
Motors, stops
Indianapolis,

Indiana)

Engine limiter test |6872490 (Allison |Connect test set

set cable Division of to engine and
assembly General external power
Motors, source
Indianapolis,
Indiana)

Power cable 6872727 (Allison |Connect test set

adapter Division of power cable to
General airplane
Motors, ARW-77
Indianapolis, connector
Indiana)

Engine limiter test |6872929 (Allison {Measure high

set Division of pressure rotor
General speed and
Motors, acceleration
Indianapolis, and
Indiana) deceleration
times
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a. Open accesses 5222-1 and 5222-2.
b. Set switches and controls on engine limiter
test set as follows:
Control Position
POWER SWItCh ....ooooereecriiivieieienecieeees OFF
TACH SIM SWitCh ..ot OFF
SIM SIGNAL control........cccceeveee. Full decrease
T1 CONLIOL..uriiniiieeeececiiierrnneeereeeceneas Midrange
T3/T5.1 control......oeeereeecvennnnne Full decrease
TEMP SELECTOR switch.....oooioieeeeceenecee CAL
T5.1 sWItCh et NORMAL
T3 SWItCH coovrereeccemenrcnrreeseresseecens NORMAL
LP SPEED SWitCh .ccccvirieniiernaceneinneceeecacens OFF
SQUAT SWItCh ....oovenriricineercciiinciitrnninnne OFF
METER SWItCh....coeieirievreerinrnmnnnansnsisneneeccsens USE
T1 SIM SWIICH. .cceicrecniitcneeeesinenensisceeesenses OFF
TACHOMETER SWitch ...cooviiiinninceeene USE
READ/CAL SWItCh ..ot CAL
ZERO ADJ control........cccceeeeeeene Full decrease
RPM SELECT control........cocovieneinerecenecaene NHP
PROBE TRIM control ................... Full decrease
T3/T5.1 SIM sWitChu.oococeeiiiiriieee OFF
ACCEL START control........ccceveireenecne Centered
¢. Disconnect electrical connector from high
pressure compressor tachometer generator.
CAUTION
To prevent damage to engine components
and test set, ensure that test set is
connected to 115-volt,  400-hertz,
single-phase ac power source. Make a
pin-to-pin voltage check of power source
connector before connecting test set.
d. Connect engine limiter test set to airplane and

external power source as shown in figure 5-6.



Place test set POWER switch in ON. Warm
up for 10 minutes.

Check engine limiter test set as follows:
(1) Check that TIME display illuminates.

(2) Place METER switch in CHECK. Check
milliammeter for 210 (+20)
milliamperes. Place METER switch in
USE.

(3) Check TEMP meter for 575° (+1°)C
(1,067° (+2°)F).

(4) Place TACHOMETER switch in
CHECK and RPM SELECT switch in
NLP. Check % RPM meter for 16.7%
(£0.3%).

(5) Place RPM SELECT switch in NHP.
Check % RPM meter for 100% (+0.3%).
Place TACHOMETER switch in USE.

Place TEMP SELECTOR switch in T5.1.

Start engine (T.O. 1A-7D-2-1) and stabilize at
IDLE for 3 minutes.

NOTE

T.0. 1A-7D-2-5

m. Advance throttle to MIL and stabilize for 1
minute.

n. Record engine speed indication from test set
% RPM indicator.

o. Set ACCEL STOP PRESET control to 1.5
below value recorded in step n.

p. Place MODE switch in DECEL.
q. Jam throttle to IDLE in 1 second or less.

NOTE

An improperly adjusted deceleration stop
may result in failure of the engine to
decelerate following throttle movement to
IDLE.

r. If engine will not decelerate due to an
improperly adjusted deceleration screw,
perform the following: :

(1) Place throttle in a  position
corresponding to about 90% rpm.

(2) Place manual fuel control switch in
MAN.

(3) Slowly retard throttle to IDLE.

It is normal for acceleration time on a cold
engine to be up to 15 seconds. A cold
engine is one which has been shut down for
15 minutes or stabilized at idle for a
minimum of 8 minutes. An
acceleration/deceleration stop adjustment
must be made in accordance with the
following procedures.

Ambient air temperature must be taken in
a location where engine or air-conditioning
exhaust heat recirculation will not affect
temperature.

Measure and record ambient air temperature.

Place MODE switch in ACCEL.

(4) Adjust deceleration adjustment screw
(figure 5-11) 1/2-turn clockwise.

(5) Place manual fuel control switch in
NORM.

(6) Repeat steps m through q.
Record time shown in TIME display.
Stabilize at IDLE for 1 minute.
Place MODE switch in RESET.

Place MODE switch in ACCEL.

Adjust ACCEL START PRESET control
until IDLE light starts to flicker, but before
time display starts to count.

Place MODE switch in RESET.

{ CAUTION

Fast acceleration time can cause engine
overtemperature during jam accelerations.
Do not exceed TOT limits.

w. Jam throttle to MIL in 1 second or less.
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Figure 5-11. Time Check; Acceleration/Deceleration

Record time shown in TIME display.
Stabilize at MIL for 1 minute.
Place MODE switch in RESET.

NOTE

A variation of more than 1 second between
any of the times recorded indicates a
timing error.

aa.

ab.

ac.

Repeat steps p through z twice and compute
average of three accelerations  and
decelerations.

Retard throttle to IDLE.
Average acceleration time must be within 5.5
to 7.5 seconds. Average deceleration time

must be within limits shown in figure 5-12.

NOTE

To increase acceleration or deceleration
time, turn screws clockwise.
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ad.

ac.

af.

ag.

ah.

ai.

Adjust acceleration and deceleration screws
(figure 5-11) in 1/8-turn increments and
repeat time checks (steps j through ac) until
both are within limits.

If acceleration screw was adjusted, perform
T5 point dynamic test (paragraph 7-9 or
7-10).

Shut down engine (T.O. 1A-7D-2-1).

Place test set POWER switch in OFF.

Disconnect test set from airplane and external
electrical power.

Connect electrical connector to high pressure
compressor tachometer generator.

Close accesses 5222-1 and 5222-2.
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Ambient Temperature

Time (Seconds)

°F °c Min Max
—40 —40 35 55
-30 -34 36 5.6
-20 —29 37 5.7
-10 -23 38 58
0 -18 39 59
10 -12 40 6.0
20 -7 4.1 6.1
30 -1 42 6.2
40 4 43 6.3
50 10 44 6.4
60 16 45 6.5
70 2 46 6.6
80 27 47 6.7
90 32 438 6.8
100 38 49 6.9
110 43 50 70
120 49 5.1 7.1
130 54 52 7.2
140 60 5.3 7.3
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Figure 5-12. Time Limits; Engine Deceleration

5-17. ACCELERATION /DECELERATION
TIME CHECKS (USING 6893706 TEST

SET).
Test Equipment Required
Figure [Name AN type Use and
& index designation application
No.
Equipment Operate engine

required for
engine operation

Speed adjusting General repair

socket
Speed adjusting 16872768 (Allison |Adjust
wrench Division of deceleration or
General acceleration
Motors, stops
Indianapolis,
Indiana)

Engine limiter test |6893706 (Allision |Measure high

set Division of pressure rotor
General speed and
Motors, acceleration
Indianapolis, and
Indiana) deceleration
time

5-17.1. Preparation.

a. Open accesses 5222-1 and 5222-2.
b. Set switches and controls on engine limiter
test set as follows:
Control Position
POWER SWItCh ....uocveiieeceiiieiicieeeeeeeeneen. OFF
SQUAT sWItCh.....ooeceoevrciiernrerinirereesteeenene OFF
IGV/CAL SWILCH ...t IGV
TACH SIMULATED................... Fully counter-
INPUTS control clockwise
T1 SIMULATED........ccceeuenenen. Fully counter-
INPUTS control clockwise
T5 SIMULATED.................uu..n.... Fully counter-
INPUTS control clockwise
TS SWICR - rvereeoeeeeeeemeeereeee e NORMAL
LP SPswitch......cccocoeeiennnnneene. Center position
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Disconnect electrical connector from high
pressure compressor tachometer generator.

Connect engine limiter test set to airplanc as

shown in figure 5-7.

NOTE

When the test set POWER switch is placed
in ON, the numerals 00 will appear in the
lower portion test set window display. This
00 display indicates that SELF TEST has
been selected.

When the test set has warmed up
(maximum of 20 minutes), it will begin the
self-test function automatically.

After completion of self-test, the numbers
88.88 will be sequenced through three rows
in the window display. This sequencing
will continue until a specific test is selected
or the test set POWER switch is placed in
OFF.

Place POWER switch in ON. Warm up test

set.

Start engine (T.O. 1A-7D-2-1) and stabilize at

IDLE for 3 minutes.

NOTE

It is normal for acceleration time on a cold
engine to be up to 15 seconds. A cold
engine is one which has been shut down for
15 minutes or stabilized at idle for a
minimum of 8 minutes. An
acceleration/deceleration stop adjustment
must be made in accordance with the
following procedures.

Ambient air temperature must be taken in
a location where engine or air-conditioning
exhaust heat recirculation will not affect
temperature indications.

‘Measure and record ambient air temperature.
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a.

5-17.2. Acceleration/Deceleration Checks
(Model 803 or 805 Amplifier).

NOTE

For the acceleration/deceleration checks,
the procedures must be followed in the
sequence given. Failure to do so will result
in the displays blinking or going blank.

Make sure switches are set as follows:
(1) SQUAT switch — OFF

(2) IGV/CAL switch — IGV

(3) TS5 switch — NORMAL

(4) LPSP switch — Center position
Stabilize engine at IDLE.

Place TEST switch in NEXT until 15 appears
in display window.

Check that NH and TS5 indicator lights come
on.

Advance throttle to MIL and stabilize for 3
minutes.

NOTE

The test set will wait 10 seconds for the
engine to stabilize after engine reaches or
exceeds 90% NH.

Deceleration test cannot be conducted until
DL display comes on (after 10 seconds above
90%).

After DL display comes on, additional
acceleration of engine or excessive instability
on NH will cause the DL display to go
momentarily blank. Deceleration check
cannot be made with the DL display blank.



After DL display comes on, retard throttle to
IDLE (1 second or less throttle movement).
The following data will remain in the display
window.

NOTE

These data will remain locked in until the
next test sequence (acceleration) is selected.

(1) DL — Deceleration time from 1.5%
NH below stabilized MIL NH to 75%
NH.

(2) NH — Actual NH at which DL is
taken.

(3) T5 — T5.1 at time of DC.

NOTE

An improperly adjusted deceleration stop
may result in failure of the engine to
decelerate after throttle movement to
IDLE.

If engine will not decelerate due to an
improperly adjusted deceleration screw,
perform the following:

(1) Place throttle in a  position
corresponding to about 90% rpm.

(2) Place manual fuel control switch in
MAN.

(3) Slowly retard throttle to IDLE.

(4) Adjust deceleration adjustment screw
(figure 5-11) 1/2-turn clockwise.

(5) Place manual fuel control switch in
NORM.

(6) Repeat steps ¢ through h.

Record deceleration time (must be within the
limits of figure 5-12).

NOTE

The acceleration test must be run just after
the deceleration test. It cannot be
performed unless preceded by the
deceleration test.

T.0. 1A-7D-2-5

Place TEST switch in NEXT until 16 appears
in display window. This will release the data
stored in display window from the
deceleration, and will present actual TS and
NH.

NOTE

The following requirements apply to the
acceleration check.

(1) AL display must be present.
(2) Engine speed (NH) must be 50% to 60%.

(3) After the AL display comes on,
additional deceleration or excessive
instability of the engine will cause the
AL display to go momentarily blank.
The acceleration check cannot be made
with the AL display blank.

After AL display comes on, advance throttle
to MIL (1 second or less throttle movement).
The following data will remain in the display
window.

(), AL — Time to accelerate from
stabilized idle to 1.5% NH below the
stabilized intermediate power speed
established, prior to deceleration check.

(2) NH — Actual NH at which AL is
taken. ‘

(3) T5 — T5.1 at time of AL,

Record acceleration time (must be within
limits of 5.5 to 7.5 seconds).

Place TEST switch in NEXT until 17 appears
in the display window. This will release the
data displayed during the acceleration check
and present current engine data.

Retard throttle to IDLE.
Average acceleration time must be within 5.5

to 7.5 seconds. Average deceleration time
must be within limits shown in figure 5-12.
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NOTE

To increase acceleration or deceleration
time, turn screws clockwise.

w.

Adjust acceleration and deceleration screws
(figure 5-11) in 1/8-turn increments and
repeat time checks (steps ¢ through p) until
both are within limits.

If acceleration screw was adjusted, perform
TS5 double datum dynamic test (paragraph 7-9
or 7-10).

Shut down engine (T.O. 1A-7D-2-1).

Place test set POWER switch in OFF.

Disconnect test set from airplane.

Connect electrical connnector to high
pressure compressor tachometer generator.

Close accesses 5222-1 and 5222-2.

5-18. CONTAMINATED FUEL SYSTEM
CHECK.

a.

b.

Remove fuel filter element (paragraph 5-26).
Check fuel filter element for contamination.

NOTE

If filter element is contaminated, perform
steps ¢ through x. If element is not
contaminated, proceed to step y.
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Open access 5222-2.

Remove bolts (1, figure 5-13) and nuts, and
disconnect clamps securing pilot fuel tube.

Remove bolts (2) and washers (3).

Remove nuts (4) securing bonding lead (5)
and lockplate (6).

Remove bolts (7) and lockwashers (8).
Pull manifold tubes (9 and 10) from elbow
connectors by pushing them further into

adjacent connector. Remove packings (11).

Remove nuts (12) and washers (13).

Remove No. 8§ elbow connector (14).

Remove packings (15, 16, and 17) and
retainer ring (18).

Remove spray control distributor (19),
packings (20), fuel strainer tube (21), and
packings (22) from fuel nozzle.

Inspect spray control distributor and fuel
strainer tube for contamination. If
contamination is present, reject engine.

Using new packings (22), install fuel strainer
tube (21) in fuel nozzle.

Using new packings (20), install spray control
distributor (19) in fuel nozzle.

Place new retainer ring (18) and packing (17)
in housing.

Place new packing (16) on pilot fuel tube.
Place new packing (15) on locating adapter.

Place No. 8 elbow connector (14) in position
and secure with washers (13) and nuts (12).

Install new packings (11) on manifold tubes (9
and 10).

Secure housing, main fuel tube, and standoff
bracket to No. 8 elbow connector with
lockwashers (8) and bolts (7).

NOTE

Manifold tubes must be push fit into elbow
connectors. Do not use lockplates to force
tubes into position.

Partially withdraw manifold tubes and insert
them into adjacent elbow connector. Secure
tubes, lockplates (6), and bonding leads (5)
with nuts (4).

Secure fuel tube with washers (3) and bolts

().
Connect clamps with bolts (1).
Install fuel filter element (paragraph 5-26).

Close access 5222-2.
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Figure 5-13. Fuel System Check; Contaminated
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5-19. ENGINE FUEL SYSTEM BLEEDING.

Tools Required

Make sure that airplane and container used
for draining fuel are grounded. Refer to
T.O. 00-25-172 for additional precautions.
Fire or explosion may occur, causing injury
to personnel or damage to equipment if
improper ground is used.

Install No. 4 hoses on air bleeds and place

free end in container.

Place fuel master lever in ON.

Open drain valve (3) until a steady, air-free

flow of fuel is obtained; then, close valve.

Remove drain hose from filter and install cap

(1).

Start engine (T.0. 1A-7D-2-1) and stabilize at

IDLE.

Open valves on air bleed tools and bleed fuel
system until a steady, air-free flow of fuel is

Figure |Part number Nomenclature Use and
& index application
No.
GGG-W-686 Torque wrench, |Measure torque
10 to 150
inch-pounds
6872296 (Allison |Engine fuel Bieed entrapped
Division of system air air from
General Motors, | bleed valve (2) | engine fuel
Indianapolis, system
Indiana)
or
6872547 Engine fuel Bleed entrapped
system air air from
or bleed valve (2) | engine fuel
system
6798863
or
5-15 Local Engine fuel Bleed entrapped
manufacture system air air from
bleed tool (2) engine fuel
system
NOTE

This procedure must be performed after
engine installation, anytime the fuel system
is disturbed or component replaced, or
when engine has been starved of fuel.

a. Open accesses 5222-1, 6222-2, and 6122-3.
b. Remove cap (1, figure 5-14) from drain valve.
Attach a No. 4 drain hose and run free end to

container.

c. Cut lockwire and remove two caps (2) from
airflow control.

d. Install engine fuel system air bleed valves on
airflow control.

obtained.

CAUTION

TR
TR

Engine automatic limiters are inoperative
when manual fuel control is selected.
Tachometer and turbine outlet
temperature indicators shall be monitored
to make sure that limits are not exceeded.
If rpm decreases when switching from
NORM to MAN, return fuel control switch
to NORM immediately. Do not attempt to
maintain rpm with the throttle while in
MAN. If rpm decreases below 48%, shut
down immediately. Advancing throttle in
MAN below IDLE rpm may cause
overtemperature.

Advance throttle for 60% to 65% rpm.

Place fuel control switch in MAN and
continue bleeding fuel until a steady, air-free
flow of fuel is obtained.



LP FUEL
FILTER

1 3 ACCESS
5222-1

1. Cap g
2. Cap @

3. Vaive

= i
Dl

q'%mu

SEE
DETAIL A

AIRFLOW 6122-3

CONTROL

DETAIL A

Figure 5-14. Fuel System Bleeding; Engine

T.0.1A-7D-2-5
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m. Place fuel control switch in NORM.

Avoid radiation contamination by
adhering to exposure limits. For physical
contact with the oil tank source tube,
maximum safe exposure time is 15
minutes at one time or a total of 20
minutes per week. At a distance of 12
inches from the source tube, maximum
time is 3.3 hours per week. There is no
exposure time limit 3 feet from source
tube. Deviations from these limits shall be
approved by the base medical service.
Personnel working with or near this source
tube shall become familiar with the
procedures in T.O. 00-1 10N-11.

n. Close air bleed tool valves.
o. Retard throttle to IDLE.
p. Shut down engine (T.O. 1A-7D-2-1).

g. Remove hose and fuel system air bleed valves
from airflow control.

r. Install caps (2) on airflow control. Tighten
caps to 120 inch-pounds torque. Secure with
MS20995C32 lockwire.

s.  Close accesses 5222-1, 6222-2, and 6122-3.

5-20. ENGINE FUEL SYSTEM AIR BLEED
TOOL MANUFACTURE. In the event engine fuel
system air bleed valves are not available, a suitable
bleed tool may be locally manufactured. See figure
5-15 for details.

CAUTION

XTI
TR}

5-21. CONTROL CAMBOX RIGGING.

Tools Required NOTE
- The following procedures may be
Figure |Part number Nomenclature  |Use and completed individually or sequentially as
& index application required
No. q .
5-21.1. HP Fuel Shutoff Valve. (Figure 5-16.)
GGG-W-686 Torque wrench, |Indicate torque
10 to 150
inch-pounds a. Open access 5222-2.
6798854 (Allison |Rigging pin (2)  [Hold input b.  Place throttle in MIL and insert rigging pin in
Division of shafts in a trol box hole 55
General Motors, fixed position control cambox hole 5.
Indianapolis, when engine
indiana) control linkage
is adjusted . M
{ CAUTION :
6798964 (Allison ]Adjusting socket |Adjust square b "
Division of head i
General Motors, micromatic The cambox output lever stop 1s presct
{“g!a“amlls, bolts during bench test and shall not be changed.
ndiana) If setting is moved, improper operation
or will result.
6%_2768 (Allfison Speed atclijusting Agjuzt square c. Check that cambox output lever engages stop
1VISIion O wrengi Ca M
General Motors, micromatic aqd pointer on HP fuel shutoff valve lever (1)
Indianapolis, bolts aligns with or is close to mark on valve.
Indiana)

5-40

To prevent improper adjustment, do not
tighten micromatic bolt locking nut with
rigging pin installed.




INSTALL MIL-H-8794 1/4 INCH 1D. HOSE
AND AN737TW22 CLAMP

MS28775-110

T.0. 1A-7D-2.5

SEE DETAILC

f

SEE SCE DETAIL B
ALTERNATE
VIEW B -
SEE DETAIL A | 0800 | 7/16-20UNF3A
(0.003) THREAD IN ACCORDANCE
WITH MS33656
3/8 — 24 0.330 ASSEMBLY
B8/4 THREAD [[
i iiadteiiainiarinry
" 5/8 — 18 “‘
0.010R MIN. +008) .
- 1. (]
0.565 (__000 | 625—
|, B/4 THREAD [_ALTERNATE VIEW A |
/ (SEE NOTE 2)
______ Z_ INSTALL MSZz8741-04-036
“““““ i HOSE  ~~—~_ m:
(SEE NOTE 2){ ALTERNATE VIEW 3 |
172 3/4 l ]_L
17/8 -
| 050 csoses ! aie
MATERIAL — 13/16 INCH HEXAGONAL
ALUMINUM DETAIL B
1.00 MATERIAL — 3/32 INCH DRILL ROD
DIAMETER CHAMFER -0.475 »
KNURL  45° X 0.04 0.548 (:‘883) V4
SEE ALTERNATE I‘om .-
VIEW A i
0.06R ,
0.06R TYP 32 DRILL NO. 40
DRILL 5/32 o | 5/8 — 18 . +.000) (0.098) 2 PLACES
2.100 DEEP B0 0373(—.002 V" 70 iNTERstcT
‘ 0.025 XXX
TYP. % N 0.300
by R > [ - #43 DRILL
[ g et = g —— 1 14-1 4§14, 0150 DeEP
_ T S Sl - REAM 0.091
| I I O O AT 11K ~3}
0 2450 / o) '
0.150 : L/
| _0.120 “\ —178}= ¢
TP, 264n 18° REF.
— 0.540 0.141 (+.8(1Jg)
11716 0.03R TYP -
0.562
2,562

DETAIL A

MATERIAL -1 INCH DIAMETER BRASS

1. Al dimensions shown are
in inches.

2. Alternate construction.

050252-~11-83

Figure 5-15. Air Bleed Tool; Engine Fuel System
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ACCESS 5222-2

HP FUEL SHUTOFF VALVE

SEE VIEW A OUTPUT LEVER STOP 2
DO NOT CHANGE
SETTING

CAMBOX
QUTPUT
LEVER

CONTROL CAMBOX

MAXIMUM STOP MAIN FUEL CONTROL A Rigging Pin Hole

DO NOT CHANGE
SETTING
1. HP fuel shutoff valve lever 11. Locking nut
2. Micromatic adjusting bolt 12. Stop lever
3. Locking nut 13. Maximum stop screw
4. Micromatic adjusting bolt 14. Cotter pin
5. Locking nut 15. Nut
5. Main fuel control lever 16. Bolt
7. Main fuel control operating rod 17. Manual fuel control operating rod
8. Locking nut 18. Locking nut
9. Minimum stop screw 19. Clevis
10. Micromatic adjusting bolt

050046-01-11-83

Figure 5-16. Rigging; Control Cambox (Sheet 1 of 2)
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14
IDLE 12
15
MANUAL FUEL CONTROL 10
050046-02—-11-83

Figure 5-16. Rigging; Control Cambox (Sheet 2)

NOTE e. Remove rigging pin from hole 55.
Turn micromatic adjusting bolt clockwise
to move pointer counterclockwise. : :

!  CAUTION
Use two wrenches, one on micromatic : .
adjusting bolthead and one on locking nut.
Turn both in the same direction to adjust

micromatic bolt.

To prevent damage to fuel shutoff valve
shaft, make sure that micromatic bolthead
is flush with arm before tightening locking

If adjustment is required, hold micromatic nut.

adjusting bolt (2) and loosen locking nut (3) £
only enough to relieve clamping force. Adjust :
micromatic bolt until pointer on shutoff

valve aligns with or is close to OPEN mark.

Hold adjusting bolt and tighten locking nut to
40 (42, —3) inch-pounds torque.

5-43
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Place throttle in OFF. Check that pointer on
valve lever aligns with or travels beyond
SHUT mark.

If no further rigging is required, perform
postrigging procedure (subparagraph 5-21.4).

5.21.2. Main Fuel Control Linkage. (Figure

5-16.)
a.

b.

Open access 5222-2.
Place throttle in IDLE.
Insert rigging pin in control cambox hole 53.

Check that rigging pin can be inserted freely
in main fuel control hole 56.

NOTE

Turn micromatic adjusting bolt clockwise
to turn shaft clockwise.

Use two wrenches, one on micromatic
adjusting bolthead and one on locking nut,
and turn bolt in samc direction to adjust
micromatic bolt.

If adjustment is required, hold micromatic
adjust bolt (4) and loosen locking nut (5) only
enough to relieve clamping force. Adjust

micromatic bolt until rigging pin can be
inserted freely in main fuel control hole 56.

Remove rigging pin from hole 56.

eredda

CAUTION

YT XY

To prevent damage to main fuel control
throttle shaft, make sure that micromatic
adjusting bolthead is flush with arm before
tightening locking nut.

Hold adjusting bolt and tighten locking nut to
40 (+2, —3) inch-pounds torque.

Check that rigging pin can be inserted freely
in main fuel control hole 56.

Remove rigging pins from holes 53 and 56.

Advance throtth to MIL and then back off

L

slightly.

NOTE

The purpose of the 0.002-inch shim is to
ensure the fuel control lever is against the
maximum stop and not against the cambox
stop. It is not intended that a 0.002-inch
gap be set at this point.

Insert 0.002-inch shim between main fuel
control lever (6) and maximum stop.
Advance throttle (in cockpit) to MIL. Check
that shim is gripped by lever and that rigging
pin can be inserted in control cambox hole
55. Remove shim.

CAUTION

Iy
TIIE L

To prevent damage to engine, never adjust

the maximum stopscrew.

If adjustment is required, proceed as follows:

(1) Disconnect main fuel control operating
rod (7) from main fuel control lever by
removing cotter pin, nut, spacer, and
bolt.

NOTE

If rigging pin cannot be inserted with the
shim trapped, the main fuel control lever is
too short; if the shim is not trapped, the
lever is too long.

(2) Loosen locking nut (8) and adjust main
fuel control lever length to make up for
about half the misalignment error at the
rigging pin hole.

(3) Temporarily connect operating rod to
lever by installing bolt. Repeat steps b
through 1 until requirements are met.

(4) Place throttle in midquadrant.

NOTE

Thread on fork end of main fuel control
lever must be visible through inspection
hole in lever.

(5) Align fork end of control lever with rod



end and tighten locking nut.

(6) Connect operating rod to lever with
bolt, spacer, and nut. Tighten nut to
between 5 and 45 inch-pounds. Secure
with new cotter pin.

Remove shim and rigging pin from hole 55.

If no further rigging is required, perform
postrigging procedure (subparagraph 5-21.4).

5.-21.3. Manual Fuel Control Linkage. (Figure
5-16.)

NOTE
This procedure is a static adjustment to be
used -only if the manual fuel control is
replaced.

Open access 5222-2.

Back out minimum stopscrew (9) to a
position flush with casting.

Place throttle in IDLE.
Insert rigging pin in hole 53.

Check that ﬁ ing pin can be easily inserted
in hole 61 to %age idle slot.

If adjustment is required, proceed as follows:

NOTE

Use two wrenches, one on micromatic
bolthead and one on locking nut. Turn
both in the same direction to adjust
micromatic bolt.

(1) Hold micromatic adjusting bolt (10),
and loosen locking nut (11), only enough
to relieve clamping force. Adjust
micromatic bolt until rigging pin can be
easily inserted in hole 61 to engage idle
slot.

CAUTION

ITI R}
ke

To prevent improper adjustment, do not
tighten locking nut with rigging pin
installed.

T.0. 1A-7D-2-5

(2) Remove rigging pin from hole 61.

CAUTION

EEEREEY
[EEETYY

To prevent damage to manual fuel control
throttle shaft, make sure that micromatic
bolthead is flush with arm before
tightening locking nut.

(3) Hold micromatic adjusting bolt (10) and
tighten locking nut (11) to 55 (%3)
inch-pounds torque.

Remove rigging pins from holes 53 and 61.

NOTE

A new manual fuel control received from
manufacturer or overhaul facility will have
the maximum stopscrew set at a point
equal to military fuel flow. Other controls
will have this screw backed out flush with
casting.

If the maximum stopscrew is set at the
military position, proceed as follows:

(1) Place throttle in MIL.

(2) Check that stop lever (12) contacts
maximum stopscrew (13). Make sure
rigging pin can be easily inserted in hole
55.

(3) Remove rigging pin from hole 55.
(4) Place throttle in OFF.

If step h is performed and conditions are not
met, proceed as follows:

(1) Remove cotter pin (14), nut (15), and
bolt (16). Disconnect manual fuel
control operating rod (17).

(2) Loosen locking nut (18) and adjust
clevis (19) as required. Align fork of
clevis with rod end and tighten locking
nut.

(3) Temporarily attach operating rod to
clevis with bolt and nut.

5-45



T.0. 1A-7D-2-5

(4) Repeat steps ¢ through h until
requirements are met.

(5) Check that threads are visible through
lever inspection hole.

(6) Tighten locking nut (18) 40 to 45
inch-pounds torque.

(7) Connect operating rod (17) to clevis
with bolt (16) and nut (15).

(8) Tighten nut 5 to 45 inch-pounds torque.
Secure with new cotter pin (14).

Place throttle in OFF.

Perform postrigging procedure (subparagraph
5-21.4).

5-21.4. Postrigging.

a.

b.

d.

Check that rigging pins are removed.
Check throttle for freedom of movement.

Perform manual fuel control operational
checkout (paragraph 6-4).

Close access 5222-2.

5-22. LOW PRESSURE FUEL FILTER
DRAINING.

a.

b.

Open access 5222-1.

Make sure fuel master lever is in OFF.

I WARNING |

Make sure airplane and container used for
draining fuel are grounded. Refer to T.O.
00-25-172 for additional precautions. Fire or
explosion may occur causing injury to
personnel or damage to equipment if
improper ground is used.

¢. Remove cap (1, figure 5-14) from low
pressure fuel filter drain valve and attach No.
4 drain hose.

d. Place free end of hose in suitable container
and open valve.

e.  Disconnect quick-disconnect at left motive
flow line and hold valve open to aliow fuel to
drain.

f. Connect quick-disconnect as follows:

(1) Align the halves and push them together
until locking fingers rest against locking
ring.

(2) Pull sliding collar on female coupling
half back to allow locking fingers to
expand.

(3) Slide coupling halves together until
locking fingers have passed over locking
ring.

(4) Release sliding collar and observe that it
passes over and compresses locking
fingers.

NOTE

Do not grasp or hold sliding collar when
checking coupling. Force required to
retract sliding collar and unlock coupling is
small and disconnect could result.

(5) Check that coupling is properly locked
by pulling and pushing on 90° elbow
attached to female coupling half,

g.  Close valve, disconnect hose, and install cap.

(1).
h. Close access 5222-1.
5-23. FUEL BOOST PUMP REMOVAL AND

INSTALLATION. For fuel boost pump removal
and installation, refer to T.0O. 1A-7D-2-6.



5-24. LP FUEL PUMP REMOVAL  AND
INSTALLATION.

To prevent damage to tubes and decrease
the possibility of leakage, observe
precautions (paragraph 1-18) when
removing or installing fuel, oil, or air
tubing.

5-24.1. Removal. (Figure 5-17)

Open accesses 5222-1 and 5222-2.
Make sure fuel master shutoffis in OFF.

Drain low pressure fuel filter (paragraph
5-22).

1.0.1A-7D-2-5
Disconnect electrical connector(1).
Remove tubes (2 and 3).
Disconnect bonding cable (6) from tube.

Disconnect two Wiggins couplings (7)
(paragraph 1-16), and remove tube (8).

Remove nuts (9), washers (10), brackets (11),
switch assembly (12), tube (13), and gasket
(14).

Remove fuel flow transmitter (paragraph
3-28).

Remove tube (15) and packings (16).

Change 17 5-46.1/(5-46.2 blank)






Disconnect tube (17).

Remove bolts (18), lockwashers (19),
manifold (20), packings (21), and retainer
rings (22).

. Remove housing (23) from connector

bracket.
Remove bolts (24) and lockwashers (25).

Remove bolts (26), lockwashers (27), tube
(28), and packings (29).

Remove nuts (30} and bracket (31).
Disconnect brackets (32 and 33) and remove

" LP fuel pump (34) and packing (35).

5-24.2.

installation. (Figure 5-17.)

Install new packing (33) on pump mounting
flange.

Apply MIL-L-7808 or MIL-L-23699 oil to
pump drive splines and mating splines in
gearbox.

Position LP fuel pump (32) on gearbox.

Place brackets (31, 30, and 29) in position
and secure brackets and pump to engine
with nuts (28).

Place packings (27) on tube (26), secure tube
to pump and drain block with lockwashers

(25) and bolts (24).

Secure brackets together with lockwashers
(23) and bolts (22).

Place housing (21) in connector bracket.

7.0. 1A-7D-2-5

Place new retainer rings (20) and new
packings (19) in manifold (18).

Place manifold in position on LP fuel pump
and secure with lockwashers (17) and bolts
(16).

Connect tube (15).

Using new packings (14), install tube (13).

Install fuel flow transmitter (paragraph
3-28).

. Install new gasket (12) on pump flange.

Install tube (11), switch assembly (10), and

- brackets (9) on pump mounting studs and

secure with washers (8) and nuts (7).

NOTE

Ensure mounting studs are fully seated
before installing tube, switch assembly,
and brackets.

Connect tube (6) with two Wiggins couplings
(5) (paragraph 1-186).

Connect bonding cable (4).
Install tubes (2 and 3).

Connect electrical connector (1) to pressure
switch.

Bleed engine fuel system (paragraph 5-19)
and check for leaks.

Change 17 5-47
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ACCESS

ACCESS

- ity ]
’
'
1
'
I
)
r

2019 20 18 2018/

Ei ical ENGINE
ectrical connector BRACKET

Tube

Tube CONNECTOR
Bonding cable

Wiggins coupling

Tube

Nut

. Washer

. Bracket
10. Switch assembly
11. Tube
12. Gasket SEE DETAIL A
13. Tube
14. Packing
15. Tube
16. Bolt
17. Lockwasher
18. Manifold
19. Packing
20. Retainer ring
21. Housing
22. Bolt
23. Lockwasher
24, Bolt
25. Lockwasher
26. Tube
27. Packing
28. Nut
29. Bracket
30. Bracket
31. Bracket
32. LP fuel pump
33. Packing

CONDN B LN

05D035-01—11-83

Figure 5-17. Removal and Installation; LP Fuel Pump (Sheet 1 of 2)
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Figure 5-17. Removal and Installation; LP Fuel Pump (Sheet 2)
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t.

Close accesses 5222-1 and 5222-2.

5-25. FUEL FILTER ASSEMBLY REMOVAL
AND INSTALLATION.

*

CAUTION

(XL

«

To prevent damage to tubes and decrease

the
precautions

observe
when

leakage,
1-18)

possibility of
(paragraph

removing or installing fuel, oil, or air
tubing.

5-25.1. Removal. (Figure 5-18.)

a.

b.

J.

Open access 5222-1.
Make sure fuel master lever is in OFF.

Drain low pressure fuel filter (paragraph
5-22), except leave cap (1) removed.

Remove boits (2), lockwashers (3), and flat
washers (4). Remove filter to transmitter tube
(5), retaining ring (6), packing (7), sleeve (8),
and packings (9).

Remove bolts (10) and lockwashers (in).
Disconnect airflow control to filter tube (12)
and remove packing (13).

Remove bolts (14) and lockwashers ( 15).
Disconnect filter to HP fuel pump tube (16)
and remove packing (17).

Remove bolts (18), flat washers (19), and
lockwashers  (20) securing fuel flow
transmitter bracket (21) to filter.

Remove bolts (22) and lockwashers 23)
securing filter assembly to mount.

Remove bolts (24), lockwashers (25), and flat
washers (26) securing filter assembly to
engine.

Remove fuel filter assembly (27).

5-25.2. Installation. (Figure 5-18.)

a.

5-50

Ensure LP fuel filter indicator has been reset
(indicator not protruding).

Position fuel filter assembly (27) on mount
and secure to engine with flat washers (26),
lockwashers (25), and bolts (24).
Secure filter assembly to mount with
lockwashers (23) and bolts (22).

Secure fuel flow transmitter bracket 21) to
filter with lockwashers (20), flat washers (19),
and bolts (18).

Install new packing (17) on filter to HP fuel
pump tube (16) and secure tube to filter
assembly with lockwashers (15) and bolts
(14).

Install new packing (13) on airflow control to
filter tube (12) and secure tube to filter
assembly with lockwashers (11) and bolts
(10).

Install new packings (7 and 9) and retaining
ring (6) on sleeve (8).

Secure sleeve and filter to transmitter tube &)
with flat washers (4), lockwashers (3), and
bolts (2). o

Bleed engine fuel system (paragraph 5-19) and
check for leaks.

Install cap (1) on drain valve.

Close access 5222-1.

5-26. FUEL FILTER ELEMENT REMOVAL
AND INSTALLATION.

Tools Required

Figure {Part number Nomenclature Use and
& index application
No.
GGG-W-686 Torque wrench, |Measure torque
10 to 150
inch-pounds
5-19 T-7260 or T-8133 {Indicator reset Reset popout

(Dynamic Filter, | tool indicator in
Div Michigan low pressure
Dynamics, Inc) fuel filter
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ACCESS 5222--1
1. Cap 15. Lockwasher
2. Bolt 16. Fiiter-to-HP fuel pump tube
3. Lockwasher 17. Packing
4. Flat washer 18. Boit
5. Filter-to-transmitter tube 19. Flat washer
6. Retaining ring 20. Lockwasher
7. Packing 21. Fuel flow transmitter bracket
8. Sleeve 22. Bolt
9. Packing 23. Lockwasher
10. Bolt 24. Bolt
11. Lockwasher . 25. Lockwasher
12. Airflow control-to-filler tube 26. Flat washer
13. Packing 27. Fuel filter assembly
14. Bolt

050140-11-83

Figure 5-18. Removal and Installation; Fuel Filter Assembly
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5-26.1. Removal. (Figure 5-19.)

a.

b.

Open access 5222-1.
Make sure fuel master lever is in OFF.

Drain low pressure fuel filter (paragraph
5-22).

Loosen nut (1) and swing lockplate (2) away
from cap bolt (3). Do not remove nut from
stud.

Support cap assembly (4) and turn cap bolt
counterclockwise. Cap assembly will be
withdrawn from housing as cap bolt is
unscrewed.

Remove filter element (5) and sediment trap
(6) from cap assembly.

Remove packings (7) from cap assembly.

Solvent P-D-680, Type 11, is toxic to skin,
eyes, and respiratory tract. Use in a
well-ventilated area. Avoid prolonged
breathing of vapors. Avoid eye and
repeated skin contact. Keep away from
sparks and flames.

Clean housing sediment trap and cap
assembly with P-D-680, Type II, drycleaning
solvent.

If fuel filter indicator has been tripped,
proceed as follows:

(1) Insert indicator reset tool down through
cap bolt.

5-52 Change9

5-26.2.

(2) Turn reset tool 1/8-turn clockwise and
pull up.

(3) Push indicator button in; then, release
reset tool. Indicator button should
remain in.

(4) Tum indicator tool 1/8-turn

counterclockwise and remove from cap
bolt.

Installation. (Figure 5-19.)

Lubricate new packings (7) and packing
mating surfaces with MIL-L-7808 engine oil.
Install packings on cap assembly (4).

Lubricate center bolt threads with
MIL-L-25681 lubricant.

Install sediment trap (6) in cap assembly.

NOTE

Make sure the gaskets on each end of the
filter element are in place before installing
element.

Install filter element (5) in sediment trap.

Install cap assembly with grooves in the cap
over the locating dowels in housing. Push
firmly against the cap and turn cap bolt (3)
clockwise to engage the threads. Continue
turning the cap bolt until top packing contacts
the housing.

Using a soft-faced mallet, lightly tap the cap
assembly to compress the filter element
retainer spring while tightening cap bolt.
Continue tapping the cap and turning cap bolt
until cap assembly is firmly engaged with
housing.
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ACCESS 5222-1

HOUSING

Nut
Lockplate
Cap bolt
Cap assembly
Filter element
. Sediment trap

LOCATING
Packing

DOWEL

NooAwN

SEE DETAIL A

05D036—01—-11-83
Figure 5-19. Removal and Installation; Fuel Filter Element (Sheet 1)

Change 9 5-53/(5-54 blank)
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] HOUSING
DO NOT ATTEMPT rgg|gx¥on
TO TURN INNER NUT BUTTON
WITH CAP NUT
— PROPERLY TORQUED
— ~ : A GAP MAY EXIST

3 2 DETAIL B
DETAIL A

INDICATOR RESET TOOL
(Turn clockwise and pull up,
push indicator button in

and release tool.)

2
-’ R
Lo I:, Tl (/..)
L ‘\ N /
..1 | ( O \ -
R AL '
l't j 056D036—02—11-83

Figure 5-19. Removal and Installation; Fuel Filter Element (Sheet 2)

Change 9 5-55
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NOTE

Approximately 1/8-inch gap will exist
between the cap assembly and housing
when cap is fully engaged.

procedures in T.O. 00-110N-11.

CAUTION

(XN
e

g.  Tighten cap bolt to 130 (+10) inch-pounds To prevent damage to tubes and decrease

torque. the possibility of leakage, observe
. precautions (paragraph 1-18) when
h. Swing lockplate (2) over cap bolt and secure removing or installing fuel, oil, and air
by tightening nut (1). tubing.
1 Bleed engine fuel system (paragraph 5-19) and 5.27.1. Removal. (Figure 5-20.)
check for leaks. )
a. Remove engine removal door (T.O.

J. Close access 5222-1. 1A-7D-2-1) and open access 5222-2.

$-27. HP FUEL PUMP REMOVAL AND NOTE

INSTALLATION. The following procedure may be used with
an installed or uninstalled engine.
Tools Required b. Drain low pressure fuel filter (paragraph
-22).
Figure |Part number Nomenclature Use and > )
& index application o
No. c.  Make sure fuel master lever is in OFF.
. move oil tan aragraph 9-11).
GGG-W-686 Torque wrench, {Measure torque d Remove ol tank (paragraph 9 )
10 to 150 o
inch-pounds e. Remove jet fuel turbine starter (paragraph
8-13).
6798895 (Allison {HP fuel pump Remove and
Division of mounting install pump
General Motors, | flange nut box flange nuts
Indianapolis, wrench

Indiana)

f

Avoid radiation contamination by
adhering to the following exposure limits,
For physical contact with the oil tank
source tube, maximum safe exposure time
is 15 minutes at one time or a total of 20
minutes per week. At a distance of 12 h.
inches from the source tube, maximum
time is 3.3 hours per week. There is no
exposure time limit 3 feet from source
tube. Deviations from these limits shall be
approved by the base medical service.
Personnel working with or near this source
tube shall become familiar with the

I WARNING I

To prevent fire and possible personnel
injury, use suitable containers to catch fuel
spillage as fuel lines are disconnected.

Remove bolts (1) and lockwashers (2).
Disconnect clamps and remove scavenge oil
tube (3) and packings (4).

g.  Cut lockwire, disconnect servo tube (5) from
HP fuel pump, and allow fuel to drain.

Remove bolts (6) and lockwashers (7).
Disconnect clamp and remove tube and
packings (8).

1. Remove bolts (9), lockwashers (10), servo
tube (11), and packings (12).
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ACCESS 52221

ACCESS 52222

*L etters refer to sequence
of removal and to details
of this figure.

) | DETAIL B l
- 10
\5 9 <@/ g
‘“ \%/
_

Figure 5-20. Removal and Installation; HP Fuel Pump (Sheet 1 of 3)
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Bolt 22. Lockwasher
Lockwasher 23. HMG tube
Scavenge oil tube 24. Packing
Packing 25. Pressure switch tube
Servo tube 26. Pressure switch tube
Bolt 27. Bolt
Lockwasher 28. Lockwasher

. Packing 29. Washer

. Bolt 30. Fuel tube

. Lockwasher 31. Retainer ring

. Servo tube 32. Packing

. Packing 33. Bolt

. Bolt 34. Lockwasher

. Lockwasher 35. Fuel tube

. Fuel tube 36. Packing

. Packing 37. Bolt

. Bolt 38. tockwasher

. Lockwasher 39. Fuel tube

. Drain tube 40. Packing

. Packing 41. Bolt

. Bolt

T.0. 1A-7D-2-5

42. Lockwasher
43. Fuel tube

44. Packing

45. Bilock

46. Packing

47. Self-locking nut
48. Washer I
49. Bracket

50. HP fuel pump
51. Gasket

52. Bolit

63. Lockwasher
64, Servo tube
§5. Packing

56. Snubber

§7. Packing

68. Nut

59. Snubber

60. Ring

61. Packing

050038—03-11-83

Figure 5-20. Removal and Installation; HP Fuel Pump (Sheet 3)

Remove bolts (13) and lockwashers (14).
Disconnect clamp and remove fuel tube (15)
and packings (16).

Remove bolts (17) and lockwashers (18).
Disengage drain tube (19) from pump and
remove packing (20).

Remove bolts (21) and lockwashers (22).
Disengage HMG tube (23) and remove
packing (24). Tie tube back to prevent
interference during pump removal.

Cut lockwire, disconnect pressure switch tube
(25), and tie back to prevent interference
during pump removal.

Cut lockwire and disconnect pressure switch
tube (26).

Remove bolts (27), lockwashers (28), washers
(29), fuel tube (30), retainer ring (31), and
packings (32).

Remove bolts (33) and lockwashers (34).
Disconnect clamp and remove fuel tube (35)
and packings (36).

~—

Remove bolts (37) and lockwashers (38).
Disconnect clamp and remove fuel tube (39)
and packings (40).

Remove bolts (41) and lockwashers (42).
Disconnect clamps and gently work fuel tube
(43) back and forth until tube is free. Remove
packings (44), block (45), and packing (46).
Tie tube back to prevent interference during
pump removal.

 Remove self-locking nuts (47), washers (48), and l
“bracket (49).

Remove HP fuel pump (50) and gasket (51).
If pump is to be replaced with a new pump,
see detail J and proceed as follows:

(1) Remove bolts (51), lockwashers (53),
servo tube (54), and packing (55).

(2) Remove snubber (56) and packing (57)."

(3) Loosen nut (58) and remove snubber
(59), ring (60), and packing (61).

Change 6 559
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(4) Drain fuel. Gravity fill all accessible fuel
cavities with clean filtered MIL-L-6081,
Grade 1010, oil. Plug openings.

5-27.2. Installation. (Figure 5-20)

a.

If new HP fuel pump is being installed,
proceed as follows:

(1) Using new packing (61) and ring (60),
install nut (58) and snubber (59).

(2) Using new packing (57), install snubber
(56).

(3) Using new packing (55), install servo
tube (54) and secure to pump with
lockwashers (53) and bolts (52).

Install high pressure rotor turning adapter
(paragraph 4-19).

Place new gasket (51) on gearbox.
Apply MIL-L-7808 or MIL-L-23699 oil to

pump drive splines and mating splines in
gearbox.

CAUTION

To prevent damage to pump, make sure
pump drive quillshaft is properly installed
in the gearbox drive splines.

NOTE

Ensure that tube (39) is in position before
installating pump.

Install HP fuel pump (50) on gearbox
mounting pad. Rotate drive shaft as necessary
1o permit spline engagement. Place bracket
(49) on two bottom studs. Secure pump with
10 washers (48) and 12 self-locking nuts (47).
Tighten nuts to 81 (+8, -7) inch-pounds torque.

NOTE

The side of the block without a tube

connection must be turned toward the oil
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pump.

Change 6

Using new packing (46), place block (45) in
position.

Using new packings (44), install fuel tube (43)
and secure tube and bonding lead with
lockwashers (42) and bolts (41). Connect
clamps.

Using new packings (40), install fuel tube (39)
and secure with lockwashers (38) and bolts
(37). Connect clamp.

Using new packings (36), install fuel tube (35)
and secure with lockwashers (34) and bolts
(33). Connect clamp.

Using new packings (32) and retainer ring
(31), install fuel tube (30) and secure with
washers (29), lockwashers (28), and bolts (27).

Connect pressure switch tube (26) to snubber.
Secure with MS20995C32 lockwire.

Connect pressure switch tube (25) to snubber.
Secure with MS20995C32 lockwire. Tighten
nut (58).

Using new packing (24), connect HMG tube
(23) to pump with lockwashers (22) and bolts
(21).

Using new packing (20), connect drain tube
(19) to pump with lockwashers (18) and bolts
17).

Using new packings (16), install fuel tube (15)
and secure with lockwashers (14) and bolis
(13).

Using new packings (12), install servo tube
(11) and secure with lockwashers (10) and
bolts (9).

Using new packings (8), install servo tube &)
and secure to HP fuel shutoff valve with
lockwashers (7) and bolts (6). Connect clamp.

Connect servo tube to pump. Secure with
MS20995C32 lockwire.

Using new packings (4), install scavenge oil
tube (3) with lockwashers (2) and bolts (1).

Install jet fuel turbine starter (paragraph
8-13).



ab.

Remove high pressure rotor turning adapter

(paragraph 4-19).
Install oil tank (paragraph 9-11).

If removed, install engine (paragraph 1-4).

Bleed engine fuel system (paragraph 5-19) and

check for leaks.

Perform NH idle
(paragraph 5-9 or 5-10).

speed

Perform airflow control system operational

checkout (paragraph 2-4 or 2-5).

Install engine removal door

1A-7D-2-1).

Close access 5222-2.

5-28. LOW PRESSURE GOVERNOR
REMOVAL AND INSTALLATION.

l WARNING I

Avoid radiation contamination by
adhering to the following exposure limits.
For physical contact with the oil tank
source tube, maximum safe exposure time
is 15 minutes at one time or a total of 20
minutes per week. At a distance of 12
inches from the source tube, maximum
time is 3.3 hours per week. There is no
exposure time limit 3 feet from source
tube. Deviations from these limits shall be
approved by the base medical service.
Personnel working with or near this source
tube shall become familiar with the
procedures in T.O. 00-110N-11.

CAUTION

To prevent damage to tubes and decrease
the possibility of leakage, observe
precautions  (paragraph  1-18)  when
removing or installing fuel, oil, or air
tubing.

adjustment

(T.O.

T.0. 1A-7D-2-5

5-28.1. Removal. (Figure 5-21.)

k.

Open accesses 5122-3 and 5222-2.
Make sure fuel master lever is OFF.

Drain low pressure fuel filter (paragraph
5-22).

Remove cold start valve (paragraph 5-29).
Remove bolts (1) and lockwashers (2). Cut
lockwire, disconnect coupling nut, and
remove drain tube (3) and packings (4).
Remove bolts (5) and lockwashers (6).
Disconnect clamp and remove fuel tube (7),

housings (8 and 9), packings (10), and retainer
ring (11).

‘Remove bolts (12) and lockwashers (13).

Disconnect clamp and remove fuel tube (14)
and packings (15).

Remove bolts (16) and lockwashers (17).
Disconnect clamp and remove fuel tube (18)
and packings (19).

Remove nuts (20), washers (21), low pressure
governor (22), and packing (23).

Remove union (24) and packing (25).

5-28.2. Installation. (Figure 5-21.)

a.

b.

Using new packing (25), install union (24).

Place new packing (23) on low pressure
governor (22).

Apply MIL-L-7808 or MIL-L-23699 oil to
governor splines and gearbox mating splines.

Place governor in position on low speed
gearbox and secure with washers (21) and
nuts (20).

Using new packings (19), install fuel tube (18)
and secure with lockwashers (17) and bolts
(16). Connect clamp.

Using new packings (15), install fuel tube (14)
and secure with lockwashers (13) and bolts
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ACCESS ACCESS
51223 5222-2
14

05D041-01—11-83

Figure 5-21. Removal and Installation; Low Pressure Governor (Sheet 1 of 2)

5-62



T.0. 1A-7D-2-5

BRACKET

BRACKET 6

DETAIL A

Bolt
Lockwasher
Drain tube
Packing
Bolt
Lockwasher
Fuel tube
Housing
Housing
10. Packing
11. Retainer ring
12, Bolt

13. Lockwasher
14. Fuel tube
15. Packing
16. Bolt

17. Lockwasher
18. Fuel tube
19, Packing
20. Nut

21. Washer
22. Low pressure governor
23. Packing
24. Union

25. Packing

CoNOARLNS

050041--02-11—-83

Figure 5-21. Removal and Installation; Low Pressure Governor (Sheet 2)
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(12). Connect clamp.

NOTE

Brackets are held by outboard bolts (5).

Using new retainer ring (11) and packings
(10), install housings (8 and 9) and fuel tube
(7) and secure with lockwashers (6) and bolts

%)

Using new packings (4), install drain tube (3)
and secure with lockwashers (2) and bolts (1).
Connect coupling nut. Secure with

MS20995C32 lockwire.

Install cold start valve (paragraph 5-29).

Bleed engine fuel system (paragraph 5-19) and

check for leaks.

. Perfform NL maximum speed adjustment

(paragraph 5-13 or 5-14).

Close accesses 5122-3 and 5222-2.

5-29. COLD START VALVE REMOVAL AND
INSTALLATION.

Avoid radiation contamination by
adhering to the following exposure limits.
For physical contact with the oil tank
source tube, maximum safe exposure time
is 15 minutes at one time or a total of 20
minutes per week. At a distance of 12
inches from the source tube, maximum
time is 3.3 hours per week. There is no
exposure time limit 3 feet from source
tube. Deviations from these limits shall be
approved by the base medical service.
Personnel working with or near this source
tube shall become familiar with the
procedures in T.O. 00-110N-11.

tranen

: CAUTION

To prevent damage to tubes and decrease
the possibility of leakage, observe

5-64

precautions (paragraph 1-18) when
removing or installing fuel, oil, or air
tubing.

5-29.1. Removal. (Figure 5-22.)

a.

b.

Open accesses 5122-3 and 5222-2.
Make sure fuel master lever is in OFF.

Disconnect electrical connector (1).

Remove bolts (2) and lockwashers (3).

Disconnect clamp and remove fuel tube @
and packings (5).

Remove bolt (6) and lockwasher (7).
Remove bolts (8) and lockwashers (9).

Remove cold start valve (10), packings (11
and 12), and retainer ring (13).

If new valve is to be installed, remove bolt
(14), lockwasher (15), washers (16), and
bracket (17).

5-29.2. Installation. (Figure 5-22.)

a.

If new valve is being installed, place bracket
(17) and washers (16) in position and secure
with lockwasher (15) and bolt (14).

Place new retainer ring (13) and packing (12)
on transfer tube.

Place new packing (11) on cold start valve
(10).

Install cold start valve on low pressure
governor, make sure that transfer tube
properly engages valve. Secure with
lockwashers (9) and bolts (8).

Measure gap between face of bracket (17) and
cold start valve. Install washers (16) to fill the
gap to within +0.005 inch.

Secure bracket to low speed gearbox with
lockwasher (7) and bolt (6).

Using new packings (5), install fuel tube (4)
and secure with lockwashers (3) and bolts (2).
Connect clamp.
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Electrical connector
Bolt
Lockwasher
Fuel tube
Packing

Boit
Lockwasher
Bolt

. Lockwasher
10. Cold start valve
11. Packing

12. Packing

13. Retainer ring
14. Bolt

15. Lockwasher
16. Washer

17. Bracket

CENBDO L WN -

ACCESS
5222-2

050161-11-83

Figure 5-22. Removal and Installation; Cold Start Valve
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Connect electrical connector (1).

Bleed engine fuel system (paragraph 5-19) and

check for leaks.

Close accesses 5122-3 and 5222-2.

5-30. MAIN FUEL CONTROL REMOVAL
AND INSTALLATION.

Tools Required

Figure |Part number

Nomenclature Use and

& index application

No.

GGG-W-686 Torque wrench, |Measure torque
1010 150

inch-pounds

5-30
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Avoid radiation contamination by
adhering to the following exposure limits.
For physical contact with the oil tank
source tube, maximum safe exposure time
is 15 minutes at one time or a total of 20
minutes per week. At a distance of 12
inches from the source tube, maximum
time is 3.3 hours per week. There is no
exposure time limit 3 feet from source
tube. Deviations from these limits shall be
approved by the base medical service.
Personnel working with or near this source
tube shall become familiar with the
procedures in T.O. 00-110N-11.

CAUTION

LT EY

To prevent damage to tubes and decrease
the possibility of leakage, observe
precautions (paragraph 1-18) when
removing or installing fuel, oil, or air
tubing,

.1. Removal. (Figure 5-23.)

CAUTION

Do not loosen or remove the fuel control
P3 limiter, P3 pipe, or Kp2 pipe to faciliate
removal.

Remove engine removal door (T.O.
1A-7D-2-1) and open access 5222-2.

Ensure fuel master lever is in OFF.

Remove cotter pins (1), nuts (2), spacers (3),
bolts (4), and main fuel control operating rod

(5).

Remove cotter pins (6), nuts (7), spacer (8),
bolts (9), and manual fuel control operating
rod (10).

Disconnect electrical connector (11).

Remove bolts (12) and lockwashers (13). Cut
lockwire, disconnect clamp, and remove
tubes (14 and 15) and packings (16).

Remove bolts (17) and lockwashers (18).
Disconnect clamps and remove tubes (19 and
20) and packings (21).

Remove bolts (30) and lockwashers (31).
Disconnect clamps and remove tubes (32 and
33) and packings (34).

Remove bolts (26) and lockwashers (27).
Disconnect clamps, cut lockwire, disconnect
coupling nut, and remove tube (28) and
packing (29).

Remove bolts (22) and lockwashers (23).
Disconnect clamps and remove tube (24) and
packings (25). Tie tube back to provide
sufficient clearance for fuel control removal.

Remove bolts (35) and lockwashers (36).
Loosen, but do not remove, bolts (37).
Disconnect clamps and swing tube (38) to one
side to provide sufficient clearance for fuel
control removal.

Remove bolts (39) and lockwashers (40).
Disconnect air tube (41) and remove gasket
42).
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*Letters refer to sequence of removal :
and to details of this figure 05D043-01-11-83

Figure 5-23. Removal and Installation; Main Fuel Control (Sheet 1 of 4)
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17

2 22 (ﬂ@/

A

Figure 5-23. Removal and Installation; Main Fuel Control (Sheet 2)

050043--02-11-83
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28 s'\{é
/é

2

DETAIL E

DETAIL J DETAIL K

050043—03—-11—-83

Figure 5-23. Removal and Installation; Main Fuel Control (Sheet 3)
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52
1
\@ 15. Tube
,_, 16. Packing
&y— 17. Bolt
18. Lockwasher

Cotter pin
Nut
Spacer
Bolt

Cotter pin
Nut

. Spacer
Bolt

CPNpMALN -

54 10. Manual fuel control operating rod

11. Electrical connector
12. Bolit

13. Lockwasher

14, Tube

19. Tube
20. Tube

DETAIL L 21. Packing

Main fuel control operating rod

22. Bolt 43, Bolt

23. Lockwasher 44. Lockwasher
24, Tube 45. Air tube
25. Packing 46. Gasket

26. Bolt 47. Bolt

27. Lockwasher 48. Lockwasher
28. Tube 49. Tube

29. Packing 80. Packing
30. Bolt 51. Bolt

31. Lockwasher 52. Lockwasher
32. Tube 53. Air tube
33. Tube 54. Gasket

34. Packing 55. Boit

35. Bolt 56. Clamp

36. Lockwasher 87. Main fuel controt
37. Bolt 68. Packing
38. Tube 659. Bolt

39. Bolt 60. Lockwasher
40. Lockwasher 61. Bracket
41. Air tube 62. Blanking plate
42. Gasket 63. Packing

050043 -04--11-83

Figure 5-23. Removal and Installation; Main Fuel Control (Sheet 4)

Remove bolts (43) and lockwashers (44).
Disconnect air tube (45) and remove gasket
(46).

Remove bolts (47), lockwashers (48), tube
(49), and packings (50).

Remove bolts (51) and lockwashers (52).
Disconnect air tube (53) and remove gasket
(54).

Remove bolt (55) and loosen clamp (56).
Remove main fuel control (57) and packing
(58).

If new main fuel control is to be installed,
proceed as follows:

(1) Remove bolts (59), lockwashers (60),
bracket (61), blanking plate (62), and
packing (63).

(2) Drain fuel. Gravity fill all accessible fuel
cavities with clean filtered MIL-L-6081,
Grade 1010, oil. Plug openings.

5-30.2. Installation. (Figure 5-23.)
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CAUTION

XY TEY
Sheens

Do not loosen or remove the fuel control
P3 limiter, P3 pipe, or Kp2 pipe to
facilitate installation.

If new fuel control is to be installed, place
new packing (63), blanking plate (62), and
bracket (61) on main fuel control (57) and
secure with lockwashers (60) and bolts (59).

Place new packing (58) on main fuel control.

Place clamp (56) on gearbox and slide
forward out of way.

Apply MIL-L-7808 oil to fuel control drive
splines and mating splines of gearbox.

Install high preséure compressor rotor turning
adapter (paragraph 4-19).

Carefully install main fuel control, engaging
drive splines and locating dowel on mounting
pad and secure to engine with clamp (56).



Tighten clamp nut to 80 (+5, —10)

inch-pounds torque.
Secure clamp with bolt (55).

Apply Permatex No. 1372 or RTV-106 to
new gasket (54) and place in position. Secure
air tube (53) with lockwashers (52) and bolts
(51).

Using new packings (50), install tube (49) with
lockwashers (48) and bolts (47).

Swing tube (38) in position and secure with
lockwashers (36) and bolts (35). Tighten bolts
(37). Connect clamps.

Apply Permatex No. 1372 or RTV-106 to
new gasket (46) and place in position. Secure
air tube (45) with lockwashers (44) and bolts
43).

Apply Permatex No. 1372 or RTV-106 to
new gasket (42) and place in position. Secure
air tube (41) with lockwashers (40) and bolts
(39). Connect clamps.

Using new packings (34), install tubes (33 and
32) with lockwashers (31) and bolts (30).
Connect clamps.

Using new packing (29), install tube (28) with
lockwashers (27) and bolts (26). Connect
coupling nut. Secure with MS20995C32
lockwire. Connect clamps.

Using new packings (25), install tube (24) with
lockwashers (23) and bolts (22). Connect
clamps.

Using new packings (21), install tubes (20 and
19) with lockwashers (18) and bolts (17).
Connect clamps.

Using new packings (16), install tubes (15 and
14) with lockwashers (13) and bolts (12).

T.0. 1A-7D-2-5

Connect coupling nut. Secure with

MS20995C32 lockwire.
Conncct electrical connector (11).

Place manual fuel control operating rod (10)
in position and secure with bolts (9), spacer
(8), and nuts (7). Tighten nut to between 5
and 45 inch-pounds torque. Secure with new
cotter pins (6).

u. Place main fuel control operating rod (5) in
position and secure to control cambox with
bolts (4) spacers (3), and nuts (2).
v. Perform control cambox rigging (main fuel
control linkage) (paragraph 5-21).
w. Tighten nuts to between 5 and 45
inch-pounds torque. Secure with new cotter
pins (1).
x. Remove high pressure compressor rotor
turning adapter (paragraph 4-19).
y.  Perform engine setup (paragraph 4-8).
z.  Close access 5222-2.
aa. Install engine removal door (T.O.
1A-7D-2-1).
5-31. HP FUEL SHUTOFF VALVE
REMOVAL AND INSTALLATION.
Tools Required
Figure |Part number Nomenclature Use and
& index application
No.

GGG-W-686 Torque wrench, 0]Measure torque
to 50

inch-pounds
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Avoid

I WARNING I

radiation  contamination by

adhering to the following exposure limits.
For physical contact with the oil tank
source tube, maximum safe exposure time
is 15 minutes at one time or a total of 20
minutes per week. At a distance of 12
inches from the source tube, maximum
time is 3.3 hours per week. There is no
exposure time limit 3 feet from source
tube. Deviations from these limits shall be
approved by the base medical service.
Personnel working with or near this source
tube shall become familiar with the
procedures in T.O. 00-110N-11.

CAUTION

To prevent damage to tubes and decrease

the possibility of
precautions

observe
when

leakage,

(paragraph  1-18)

removing or installing fuel, oil, or air
tubing.

5-31.1. Removal. (Figure 5-24.)
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Open access 5222-2.
Make sure fuel master lever is in OFF.

Drain low pressure fuel filter (paragraph
5-22).

Remove cotter pins (1), nuts (2), spacers (3),
bolts (4), and HP fuel shutoff valve operating
rod (5).

Remove bolts (6) and lockwashers (7).
Disconnect clamp. Cut lockwire, disconnect
coupling nut, and remove fuel tube (8) and
packings (9).

Remove bolts (10) and lockwashers (11).
Disconnect clamp. Remove fuel tube (12) and
packings (13).

Remove bolts (14) and lockwashers (15).
Disconnect clamp. Remove fuel tube (16) and
packings (17).

Remove bolts (18), lockwashers (19), fuel
tube (20), housing (21), packings (22 and 23),
and retainer ring (24).

Remove bolts (25) and lockwashers (26),
disconnect fuel tube (27), and remove packing
(28).

Remove bolts (29) and lockwashers (30),
disconnect fuel tube (31), and remove packing
(32).

Remove bolts (33) and lockwashers (34),
disengage fuel tubes (35 and 36), and remove
packing (37).

Remove bolts (38), lockwashers (39), washers
(40), and HP fue! shutoff valve (41).

5-31.2. Installation. (Figure 5-24.)

a.

Place new packings (37, 32, and 28) in
position.

Place HP fuel shutoff valve (41) in position
and secure with washers (40), lockwashers
(39), and bolts (38).

Secure fuel tubes (35 and 36) and bracket to
valve with lockwashers (34) and bolts (33).

Secure fuel tube (31) with lockwashers (30)
and bolts (29).

Secure fuel tube (27) with lockwashers (26)
and bolts (25).

Place new retainer ring (24) and packing (23)
in housing (21).

Place new packings (22) on fuel tube (20).

Install fuel tube and housing with
lockwashers (19) and bolts (18).

Using new packings (17), install fuel tube (16)
with lockwashers (15) and bolts (14). Connect
clamp.

Using new packings (13), install fuel tube (12)

i with lockwashers (11) and bolts (10). Connect

clamp.

Using new packing (9), install fuel tube (8)
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Figure 5-24. Removal and Installation; HP Fuel Shutoff Valve (Sheet 1 of 2)
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1. Cotter pin 14,
2. Nut 15.
3. Spacer 16.
4. Bolt .
§. HP fuel shutoff valve 18.

operating rod 19.
6. Bolt 20,
7. Lockwasher 21,
8. Fuel tube 2.
9. Packing 23,
10. Boit 24,
11. Lockwasher 2,
12. Fuel tube 26,
13. Packing 2z

Boit 28. Packing
Lockwasher 29, Bolt
Fuel tube 30. Lockwasher
Packing 31. Fuel tube
Bolt 32. Packing
Lockwasher 33. Bolt
Fuel tube 34. Lockwasher
Housing 35. Fuel tube
Packing 36. Fuel tube
Packing 37. Packing
Retainer ring 38. Boit
Bolt 39. Lockwasher
Lockwasher 40. Washer

. Fuel tube 41. HP fue! shutoff valve
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Figure 5-24. Removal and Installation; HP Fuel Shutoff Valve (Sheet 2)

with lockwashers (7) and bolts (6). Connect
coupling nut. Secure with MS20995C32
lockwire. Connect clamp.

Place HP fuel shutoff valve operating rod (5)
in position and secure with bolts (4), spacers
(3), and nuts (2).

Perform control cambox rigging (HP fuel
shutoff valve linkage) (paragraph 5-21).

Tighten' nuts to between 5 and 45
inch-pournds torque. Secure with new cotter
pins (1).

Bleed engine fuel system (paragraph 5-19) and
check for leaks.

Close access 5222-2.

5-31.3. LUBRICATION (H.P. FUEL SHUTOFF
VALVE).

NOTE

Tools Required

Figure |Part number Nomenclature Use and

& index application

No.

MIL-H-4034B Torque wrench, 0 [Measure torque
to 50
inch-pounds
Avoid radiation contamination by

adhering to the following exposure limits.
For physical contact with the oil tank
source tube, maximum safe exposure time
is 15 minutes at one time or a total of 20
minutes per week. At a distance of 12
inches from the source tube, maximum
time is 3.3 hours per week. There is no
exposure time limit 3 feet from source
tube. Deviations from these limits shall be
approved by the base medical service.
Personnel working with or near this source
tube shall become familiar with the
procedures in T.O. 00-110N-11.

A piece of string and mineral spirits is
recommended to clean the visible por-
tion of friction pin.

control arm) with mineral spirits.

b. Applya heavy coat of compound around

friction pin and on cam plate.

Clean cam plate and friction pin (under

5-32. CONTROL CAMBOX REMOVAL AND

INSTALLATION.

574 Change 4

5-32.1. Removal. (Figure 5-25.)

a.

b.

Open access 5222-2.

Remove engine control adapter (paragraph
1-10).

Disconnect electrical connector from switch.
Remove cotter pins (1), nuts (2), spacers (3),

and bolts (4), and disconnect operating rods
(5, 6, and 7).
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Cotter pin
Nut

Spacer

Bolt
Operating rod
Operating rod
Operating rod
Bolt

Washer

10. Lockwasher
11. Nut

12. Washer

13. Bolt

14. Control cambox
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ACCESS 5222-2
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OPERATING RODS
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Figure 5-25. Removal and Installation; Control Cambox

Remove bolts (8),
lockwashers (10).

washers (9), and

Remove nut (11), washer (12), and bolt (13),
and remove control cambox (14) from
accessories raft.

5-32.2. Installation. (Figure 5-25.)

a.

Secure control cambox (14) to accessories raft
with bolt (13), washer (12), nut (11),
lockwashers (10), washers (9), and bolts (8).

Connect operating rods (5, 6, and 7) to
cambox with bolts (4), spacers (3), and nuts

2).

Perform control cambox rigging (paragraph
5-21).

Tighten nuts to between 5 and 45
inch-pounds torque. Secure with new cotter
pins (1).

J-

Connect electrical connector to switch.

Lubricate and install engine control adapter
(paragraph 1-10).

Perfoom NH idle
(paragraph 5-9 or 5-10).

speed adjustment

Perform manual fuel control operational
checkout (paragraph 6-4).

Perform manual fuel control adjustment
(paragraph 6-7).

Ciose access 5222-2.

5-33. RESIDUAL FUEL HOLDING TANK
REMOVAL AND INSTALLATION.

5-33.1. Removal. (Figure 5-26.)

a.

Open access 5223-1.
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. Screw
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15 12. Packing
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15. Drain valve
16. Packing
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Figure 5-26. Removal and Installation; Residual Fuel Holding Tank
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Make sure airplane and container used for
draining residual fuel are grounded. Refer to
T.O. 00-25-172 for additional precautions
on draining fuel. Fire or explosion may
occur causing injury to personnel and
damage to equipment if improper ground is
used.

b.>

1.

Position a suitable container under residual
fuel holding tank and drain tank.

Identify fuel drain lines for installation and
disconnect three tubes (1, 2, and 3).

Remove engine (pagggggph 1-4).

Remove lower .érfmorplate from fuselage
station (FS) 552 to 570 (T.O. 1A-7D-2-1), 4+
Remove 3 nuts (4), 13 washers (5), and 3
screws (6). Remoyve residual fuel holding tank
(7) from airframe.

Note positiqn of elbows for reinstallation.
Loosen jarr(mut‘vsr(S) and remove elbows (9, 10,
and 11), packings (12 and' 13), and split rings
(14). S S

Remove drain valve (15) and packing (16).

5.33.2. Installation. (Figure 5-26.)

a.

Install drain valve (15) with new packing (16)
in residual fuel holding tank (7).

Install jamnuts (8), new packings (12 and 13),
and split rings (14) on elbows (9, 10, and 11).

Install elbows in positions noted during
removal. Do not tighten jamnuts.

Position tank on airframe and secure using 3
screws (6), 13 washers (5), and 3 nuts (4).

Connect tubes (1, 2, and 3) to elbows as
identified during removal. Tighten jamnuts

®).
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f. Install lower armorplate from FS 552 1o 570
(T.O. 1A-7D-2-1).
g.  Install engine (paragraph 1-4).
h. Start engine (T.O. 1A-7D-2-1) and stabilize at
IDLE.
1. Shut down engine (T.O. 1A-7D-2-1).
j.  Check residual fuel holding tank connections
for leaks.
k. Close access 5223-1.
5-34. FUEL SEAL LEAKAGE ISOLATION
PROCEDURE.
Tools Required
Figure |Part number Nomenclature Use and -
& index application
No.
Equipment Operate cagine
required for
engine
operation
NOTE

These procedures are utilized to determine

defective component when fuel

drain

leakage exceeds limits.

5-34.1. HP Fuel Shutoff Valve Drain.

Open access 5222-2.

Disconnect HP fuel shutoff valve drain tube
from elbow. .

Use suitable container to catch drained fuel.
Start engine (T.O. 1A-7D-2-1).

Stabilize at IDLE for 5 minutes.
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h.

i

Check fuel leakage rate from valve drain. If
leakage is more than 120 drops (6 cc) per
minute, replace HP fuel shutoff valve
(paragraph 5-31).

Shut down engine (T.O. 1A-7D-2-1).
Connect drain tube to elbow.

Close access 5222-2.

5-34.2. Fuel Drain Block.

a.

b.

5-78

Open access 5222-2.

Disconnect all drain tubes from fuel drain
block.

Cut lockwire and remove low pressure
governor seal drain tube.

Disconnect main fuel control seal drain tube
at main fuel control.

Use suitable container to catch drained fuel.

Start engine (T.O. 1A-7D-2-1) and stabilize at
IDLE for 5 minutes.

Check leakage rate from each of the following
components. If leakage rate from any
component is more than 60 drops (3 cc) per
minute, replace defective component.

(1) LP fuel pump

(2) Airflow control

(3) HP fuel pump

(4) Main fuel control

(5) Manual fuel control

{6) Low pressure governor

Shut down engine (T.O. 1A-7D-2-1).

Install low pressure governor seal drain tube.
Secure with MS20995C32 lockwire.

i

k.

Connect drain tubes to fuel drain block.

Remove container and close access 5222-2.

5-35. COLD START TEMPERATURE BULB
REMOVAL AND INSTALLATION.

Tools Required
Figure |Part number Nomenclature Use and
& index application
No.
Equipment Operate engine

required for

engine

operation

Avoid radiation contamination by

adhering to the following exposure limits.
For physical contact with the oil tank
source tube, maximum safe exposure time
is 15 minutes at one time or a total of 20
minutes per week. At a distance of 12
inches from the source tube, maximum
time 1s 3.3 hours per week. There is no
exposure time limit 3 feet from source
tube. Deviations from these limits shall be
approved by the base medical service.
Personnel working with or near this source
tube shall become familiar with the
procedures in T.O. 00-110N-11.

Remove and install cold start temperature
bulb through access 6222-2 in sequence
shown in figure 5-27, observing the following:

(1) Use new packing (3) during installation.

(2) Secure cold start temperature bulb (2)
with MS20995C32 lockwire.

After installation, start engine (T.O.
1A-7D-2-1) and check bulb instaliation for
leaks.
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ACCESS
6222-2

1. Electrical connector ~
2. Cold start temperature 4
bulb NG

3. Packing \

0502571183

Figure 5-27. Removal and Installation; Cold Start Temperature Bulb
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5-36. MOTIVE FLOW LINE MANIFOLD
REMOVAL AND INSTALLATION.

Tools Required

Figure |Part number Nomenclature Use and
& index application
No.
Equipment Operate engine
required for
engine
operation

5-36.1. Removal. (Figure 5-28.)

a.

b.

g

Open access 5222-1.
Disconnect fuel inlet tube (1).

Disconnect Wiggins couplings (2 and 3)
(paragraph 1-16).

Remove nut (4), spacer (5), and screw (6).

Remove nuts (7), washers (8), bolts (9), and
motive flow line manifold (10).

Remove check valve (11), packing (12), clamp
(13), union (14), and packing (15).

Remove drain valve (16) and packing (17).

5-36.2. Installation. (Figure 5-28.)

a.

Fill outlet port of check valve (11) with
MIL-0-6018C, Grade 1010, oil. Plug port.

CAUTION

XYY

To prevent damage to spherical surface of
check valve, do not use screwdriver or any
pointed object to actuate valve poppet.

b.
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Insert a wooden dowel through inlet port and
actuate check valve poppet several times to
lubricate poppet stem and guide.

Remove plug and drain oil from outlet port.

Using new packing (17), install drain valve
(16).

Using new packing (15), install union (14) in
inlet port.

Place clamp (13) and new packing (12) on
check valve (11) and install this assembly on
union.

Place motive flow line manifold (10) in
position and secure to air inlet extension
flange with bolts (9), washers (8), and nuts (7).

Secure clamp to bracket with screw (6), spacer
(5), and nut (4).

Connect Wiggins couplings
(paragraph 1-16).

(2 and 3)

Connect fuel inlet tube (1).

Start engine (T.0. 1A-7D-2-1) and check
installation for leaks.

Shut down engine (T.O. 1A-7D-2-1).

Close access 5222-1.

5-37. QUICK-DISCONNECT MANIFOLD
REMOVAL AND INSTALLATION.

Tools Required

Figure }Part number Nomenclature Use and
& index application
No.
Equipment Operate engine
required for
engine
operation

5-37.1. Removal. (Figure 5-29.)

a.

b.

Open access 5222-1.

Disconnect quick-disconnect (1).
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Wiggins coupling
Nut
Spacer
Screw
Nut
Washer
Bolt

. Motive flow line manifoid
. Check valve

. Packing
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. Union

Packing
Drain valve

. Packing

Figure 5-28.

ACCESS 5222-1

Removal and Installation; Motive Flow Line Manifold
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5222-1
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ACCESS 5222-1

1.
2
3.
4.
5.
6.
7.
8

9

Quick-disconnect
Wiggins coupling
Wiggins coupling
Bolt

Lockwasher

Bolt

Washer

. Clamp

. Support

. Quick-disconnect manifold
. Spacer

. Coupling half

Packing

Figure 5-29. Removal and Installation; Quick-Disconnect Manifold
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Disconnect Wiggins couplings (2 and 3)
(paragraph 1-16).

Remove bolts (4), lockwashers (5), bolts (6),
washer (7), clamp (8), support (9),
quick-disconnect manifold (10), and spacer

(1.

Cut lockwire and remove coupling half (12)
and packing (13).

5-37.2. Installation. (Figure 5-29.)

a.

h.

L

" Using new packing (13), install coupling half

(12) in quick-disconnect manifold (10).
Secure coupling half to manifold with
MS20995C32 lockwire.

Position manifold on front flange of engine
and secure with lockwashers (5) and bolts (4).

Position spacer (11) on bracket.

Secure support (9) and clamp (8) with washer
(7) and bolts (6).

Connect Wiggins couplings (2 and 3)
(paragraph 1-16).

Connect quick-disconnect (1).

Start engine (T.0. 1A-7D-2-1) and check
installation for leaks.

Shut down engine (T.0. 1A-7D-2-1).

Close access 5222-1.

5-38. 215-53424-1 AND 215-53424-3
MOTIVE FLOW QUICK-DISCONNECT

COUPLINGS INSPECTION.
Tools Required
Figure |Part number Nomenclature Use and
& index application
No.
Equipment Operate engine

required for

engine

operation

T.0. 1A-7D-2-5

Open access 6222-1.

Disconnect motive flow quick-disconnect
couplings.

Check for broken and missing aluminum
locking fingers.

Replace quick-disconnect if damaged beyond
the following limits:

(1) Two fingers missing or broken less than
90° apart.

(2) Three fingers missing or broken less
than 120° apart.

Align halves of quick-disconnect couplings
and push them together until locking fingers
rest against locking ring.

Pull sliding collar on female coupling half
back to allow locking fingers to expand.

Slide coupling halves together until locking
fingers have passed over locking ring,

Release sliding collar and obsé 7
passes over and compresses locking:

NOTE

Do not grasp or hold sliding collar when
checking coupling. Force required to
unlock coupling is small and disconnect
could result.

Check that coupling is properly locked by
pulling and pushing on 90° elbow attached to
female coupling half.

Start engine (T.O. 1A-7D-2-1) and check
instailation for leaks.

Shut down engine (T.O. 1A-7D-2-1).

Close access 6222-1.
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5-39. LOW PRESSURE (LP) GOVERNOR
TO HP FUEL SHUTOFF VALVE FUEL TUBE
LEAKAGE INSPECTION.

Tools Required

Figure Part number Nomenclature Use and
& index application
No.
Equipment Operate engine
required for
engine
operation
NOTE

This procedure is to be utilized if fuel
seepage or leakage is noted on fuel tube at
housing on either end of LP governor to
HP fuel shutoff valve fuel tube.

5-84

Open access 5222-2.

Remove nut (1, figure 5-30), washers (2 and
3), and bolt (4).

Remove bolts (5), lockwashers (6), bolts (7),
lockwashers (8), LP governor to HP fuel
shutoff valve fuel tube (9), housing (10),
packings (11 and 12), housing (13), packing
{14), packing retainer (15), and packings (16).

d.  Inspect housings for bore roughness and
grooves. If bore is rough, replace housing. If
grooves are present, measure combined ID of
housing and depth of groove. If this is more
than 0.930 inch, replace housing.

e. Install new packings (16), packing retainer
(15), new packing (14), housing (13), new
packings (12 and i1), and housing (10) on LP
governor to HP fuel shutoff valve fuel tube

9).

NOTE
Bracket is retained by bolts (7).

f. Place fuel tube in position and secure to LP
governor with lockwashers (8) and bolts (7).

g. Check that housing aligns with face of HP fuel
shutoff valve to manual fuel control tube 17)
by checking dimension A all the way around
housing. If it is less than 0.100 inch at any
point, remove tube (steps b and ¢), and
forward to field maintenance for reforming.

h.  If dimension A is within limits at all points,
install lockwashers (6), bolts (5), bolt ),
washers (2 and 3), and nut (1).

1. Start engine (T.O. 1A-7D-2-1) and check
installation for leaks.

j- Shut down engine (T.0O. 1A-7D-2-1).

k. Close access 5222-2.



CONOOAWN =

GOVERNOR

Nut

Washer

Washer

Bolt

Bolt

Lockwasher

Bolt

L ockwasher

LP governor to HP fuel shutoff valve fuel tube
Housing

. Packing
. Packing
. Housing
. Packing

Packing retainer

. Packing
. HP fuel shutoff valve to manual fuel control tube

ACCESS 5222-2

—d

S|

d

T.0. 1A-7D-2-5

HP FUEL
SHUTOFF

EE DETAIL A

,@%

BRACKET

DETAIL A

05D189-11 83

Figure 5-30. Leakage Inspection; LP Governor to HP Fuel Shutoff Valve Fuel Tube

5-85/(5—86 blank)






T.0. 1A-7D-2-5

SECTION VI
MANUAL FUEL SYSTEM

6-1. DESCRIPTION.

6-1.1. Purpose. The manual fuel system is used to
meter fuel in the event of a main fuel control
malfunction. The manual fuel control is a
hydromechanical fuel metering device. It provides
acceleration fuel flow as a function of power lever
position below idle fuel flow. A ratio of fuel flow to
power lever setting regulates flow with power lever
between idle and military. Above idle, fuel flow is
automatically compensated as a function of fan
discharge pressure (P2.1). The control does not give
automatic protection for overspeed or
overtemperature.

6-1.2. Fuel Control Solenoid. The control uses a
magnetic latching type solenoid to select or deselect
operation. The solenoid must have power of the
proper polarity. A fail-safe feature of the solenoid will
be lost for any of the following: reversing plus or
minus leads to the solenoid, ohmmeter checks of the
winding, or disassembly of the solenoid armature.
Although the fail-safe feature is destroyed, it will
continue to perform when energized; therefore, the
faultamay not be apparent.

6-1.3. Fuel Control Lever. The input lever has a
variable length clevis and a micromatic bolt
adjustment for idle and military power adjustments.
The lever also has a maximum power stopscrew and
idle slot screw. These screws are for setting the idle
and military manual fuel control throttle positions

with the engine operating. With these positions set,.

the engine may be shut down and the linkage
adjusted.

6-1.4. Cockpit Indication. A manual fuel control
caution light in the cockpit gives visual indication
that the fuel control switch is in manual position.

6-2. OPERATION. (Figures 6-1 and FO-11.)

6-2.1. Manual Fuel Control. The manual fuel
control is a hydromechanical fuel metering device. It
meters fuel whenever a malfunction occurs with the
main fuel control. It provides fuel flow as a direct

function of throttle lever setting. Fuel flow is
compensated automatically as a function of fan
discharge pressure (P2.1). The control consists of the
following main components: metering valve, throttle
lever, P2.1 servo actuator, and magnetically latching
type solenoid.

6-2.1.1. Metering Valve. The metering valve consists
of a matched steel valve with two lands and a steel
sleeve that has entrance, exit, and cutoff ports. When
the initiation valve is closed, fuel inlet pressure (P1f)
is applied between the lands. The lands are different
diameters with a larger area at the head of the valve.
P1f pressure is applied to the head of the metering
valve through the servo bleed in the hollow stem of
the metering valve. When the initiation valve is open,
pressure on the head of the metering valve drops to
servo operating pressure (Px). This will create an.
unbalanced force. The metering valve will then shift
to the manual mode position. If the throttle lever is
above —7°, the control will meter fuel to the fuel
nozzles. When the engine is shut down, the nulling
spring will move the metering valve to a point
midway between the normal and manual positions.
This null position allows for minimum axial
movement on startup to place the valve in the
selected mode, and a known position on shutdown.

6-2.1.2. Throttle Lever. The throttle lever provides
rotational movement of the metering valve. If the
control is in the manual mode and the throttle is
advanced, more flow area is provided in the metering
valve. A bleed is in the drain port between the two
bearings. This bleed, with any slight leakage past the
primary seal, will keep the Px pressure required for
manual operation. This provides a fail-safe design for
possible primary seal degradation.

6-2.1.3. P2.1 Servo Actuator. The P2.1 servo actuator
is in operation when the initiation valve is open. It
has a flapper type valve that is moved by a bellows. A
torsion shaft transmits bellows action. A reference
spring opposes the bellows action. The system is
preloaded to the point that the servo valve never
completely closes. P2.1 air pressure is applied to the
outside of the bellows. A high P2.1 pressure (low
altitude) will compress the bellows and open the servo

6-1



T.0. 1A-7D-2-5
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Figure 6-1. Control System; Manual Fuel (Sheet 1 of 2)
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valve. This will reduce the Px pressure on the head of
the metering valve and cause it to move toward the
open position. As the metering valve opens, the roller
will travel toward center and the spring load will start
to close the servo valve. The servo valve will null
when there is a balance between the forces tending to
open and close it. A low P2.1 pressure (high altitude)
will allow the bellows to expand and partially close
the servo valve. This will tend to increase servo
operating pressure on the head of the metering valve.
The metering valve then travels toward the closed
position until a null is reached.

6-2.1.4. Solenoid. The solenoid is a magnetic latching
type. The armature of the solenid will remain
magnetically latched in the direction it was last
energized. A permanent magnet in each solenoid core
near the armature causes the armature to remain in
the last energized position. Power to the solenoid
winding is not required once the solenoid is latched in
position. The solenoid must have power applied with
the proper polarity. Reversing plus or minus leads to
the solenoid, making ohmmeter checks of the
winding, or disassembling the solenoid armature will
void the fail-safe feature of the solenoid. Although the
fail-safe feature is cancelled, it will continue to
perform when energized; therefore, the fault may not
be apparent.

6-2.2. Manual Control Operation. For normal
operation, the fuel control switch St is in NORM.
During engine start, 28 volts dc from the starter
circuit excites the normal winding of the manual fuel
control solenoid. This is to ensure that the manual
fuel control is in a selected position during engine
start. After engine start, power is supplied by the
emergency dc bus. When in the normal position, fuel
flows unrestricted through the manual fuel control to
the main fuel control. Manual fuel control operation
begins by placing the fuel control switch in MAN.
This routes 28 volts dc from the battery bus to the
manual fuel control caution light causing the light to
come on. The fuel control switch also routes 28 volts
dc from the emergency dc bus to excite the manual
windings of the magnetic latching solenoid. This
opens the initiation valve which reduces P1f pressure
to Px pressure. The differential pressure across the

metering valve is reversed and the metering valve
shifts to the manual mode position. This shuts off fuel
flow to the main fuel control. The manual fuel control
then meters fuel flow as a function of throttle lever
position and P2.1 air pressure. Main manifold
pressure is sensed by the high pressure fuel pump.
Servo and pump delivery will be varied as required.
When operating in manual fuel control mode, the
automatic limiters are not operating. The one
protection against exceeding limits is throttle lever
position.

6-2.3. Main__Control Operation. Main fuel

control operation may be restored by placing the fuel
control switch in NORM. This removes 28 volts dc
from the caution light and routes it from the
emergency dc bus to the manual fuel control solenoid.
The manual fuel control caution light will go out and
the solenoid will shift and latch in the normal
position. The initiation valve will close and PI1f
pressure will be applied to the head of the valve. This
will create an imbalance and the metering valve will
shift to the normal mode position. The metering
valve will be wide open on the small diameter end.
This allows fuel to flow unrestricted through the
control. In the normal mode position, the metering
valve will be positioned rotationally by the throttle,
but will not affect fuel flow. P2.1 air pressure will be
constantly applied to the bellows, preloading the
torsion shaft. The P1f pressure is enough to overcome
the torsion shaft pressure, and the metering valve
remains fully open. However, the control is armed in
the event manual mode operation is necessary.

6-2.4. Static Condition. When the engine is shut
down and fuel pressure is zero, the metering valve is
moved to a null position by spring force. This
position is midway between the normal and manual
mode positions. This permits the valve to move
directly to the selected position without first operating
in an unselected position.

6-3. COMPONENTS. For a list of system

components, locations (accesses), and functions, refer
to table 6-1.
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Table 6-1. Manual Fuel System Components

Component Location

Function

Control, manual fuel 5222-2

Switch, fuel control Left console

Circuit breaker, CB3151 1232-1
Circuit breaker, CB3181 1232-1

Light, manual fuel control caution Right console

Meters fuel in event of main fuel control
malfunction

Selects or deselects manual fuel control operation

Applies 28 volts dc to manual fuel control system

Applies 28 volts dc to manual fuel control
caution light

Indicates position at fuel control switch

6-4. OPERATIONAL CHECKOUT.

Test Equipment Required

Figure |Name AN type Use and
& index designation application
No.

Equipment Operate engine

required for
engine operation

Adjusting clip 6872249 (Allison {Simulate

Division of maximum siop
General adjustment of
Motors, 800 rpm
Indianapolis,

Indiana)

NOTE

A number enclosed in braces at the end of
a step in the following tests corresponds to
a number in the troubleshooting table 6-2.

a. Obtain ambient temperature and station
barometric pressure (not corrected to sea
level).

b. Using above values and figure FO-12 (figure

6-2 if adjusting clip is installed), record
maximum and minimum Pt5.1 values.

6-5
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Minimum and Maximum Manual Fuel Control Power Check Chart
TF41-A-1 (Adjusting Clip instailled)

NOTE

Values shown are for engine operating with air inlet screen instalied and air conditioning system
operating. If engine must be operated with screen removed, add 1.3" Hg to P15 1 true pressure.

Ambient Pressure — Inches Mercury Absolute

Ambient 24.0 24.2 24.4 24.6 24.8
Temperature - P15 1 True Pressure — Inches Mercury Gage

°c °F Max Min Max Min Max Min Max Min Max Min
55. 131.0 204 16.0 205 16.2 20.7 16.3 20.9 16.4 21.0 16.6
54. 129.2 204 16.1 20.6 16.2 20.8 16.4 210 16.5 211 166
53. 127.4 205 16.2 20.7 16.3 209 16.4 21.0 16.6 21.2 16.7
52, 1256 206 16.3 20.8 16.4 209 16.5 21.1 16.7 213 16.8
51. 123.8 20.7 16.3 209 16.5 21.0 16.6 21.2 16.7 214 16.9
50. 1220 208 16.4 209 16.5 21.1 16.7 21.3 16.8 215 16.9
49 120.2 208 16.5 21.0 16.6 21.2 16.7 21.4 16.9 215 17.0
48, 118.4 209 16.5 211 16.7 213 16.8 21.4 17.0 216 171
47. 116.6 21.0 16.6 21.2 16.8 214 16.9 21.5 17.0 217 17.2
46. 114.8 211 16.7 213 16.8 214 17.0 21.6 17.1 218 17.2
45, 113.0 212 16.8 21.3 16.9 215 17.0 21.7 17.2 219 173
44, 111.2 21.2 16.8 214 17.0 216 17.1 21.8 17.3 20 174
43. 109.4 21.3 16.9 215 17.0 21.7 17.2 21.9 17.3 220 175
42 107.6 214 170 216 17.1 21.8 17.3 219 17.4 221 175
41, 105.8 215 17.1 21.7 17.2 218 17.3 22.0 17.5 222 1758
40. 104.0 216 17.1 218 17.3 219 17.4 221 17.6 22.3 17.7
39. 102.2 21.7 17.2 21.8 17.3 22.0 17.5 22.2 17.6 22.4 178
38 100.4 21.7 17.3 219 174 22.1 17.6 22.3 17.7 225 178
37. 98.6 218 17.3 22.0 175 22.2 17.6 22.4 17.8 225 17.9
36. 96.8 219 17.4 22.1 176 223 17.7 22.4 17.9 226 18.0
35. 95.0 220 175 222 176 223 17.8 228 17.9 22.7 18.1
34. 93.2 221 176 222 17.7 224 17.9 226 18.0 22.8 18.2
33 91.4 221 176 22.3 17.8 225 17.9 22,7 18.1 22.9 18.2
32. 896 222 17.7 224 17.9 226 18.0 28 18.2 230 18.3
31, 87.8 223 17.8 225 179 227 18.1 229 18.2 23.0 18.4
30. 86.0 224 17.9 226 18.0 228 18.2 22,9 18.3 23.1 185
29, 84.2 2258 17.9 226 18.1 2238 18.2 23.0 18.4 23.2 185
28. 824 225 180 227 18.2 229 18.3 23.1 18.5 233 18.6
27. 80.6 226 18.1 22.8 18.2 23.0 18.4 23.2 18.5 234 18.7
26. 78.8 227 18.1 229 18.3 23.1 18.5 23.3 18.6 23.5 18.8
25, 77.0 228 18.2 23.0 18.4 232 185 234 18.7 235 18.8
24 75.2 229 18.3 23.1 18.4 23.2 18.6 23.4 18.8 23.6 18.9
23, 73.4 229 18.4 23.1 185 233 18.7 235 18.8 23.7 19.0
22, 71.6 23.0 18.4 232 18.6 234 18.7 23.6 18.9 238 19.1
21 69.8 23.1 18.5 23.3 18.7 235 18.8 23.7 19.0 239 18.1
20. 68.0 23.2 186 234 18.7 236 18.9 238 19.0 24.0 19.2
19. 66.2 23.3 18.7 235 18.8 23.7 19.0 23.8 19.1 24.0 19.3
18. 64.4 233 18.7 235 18.9 23.7 19.0 23.9 19.2 24.1 194
17. 626 23.4 18.8 236 19.0 2338 19.1 24.0 19.3 24.2 194
16. 60.8 235 18.9 23.7 19.0 239 19.2 24.1 19.3 24.3 195

050158-01-11-83

Figure 6-2. Power Check Chart (With Adjusting Clip); Manual Fuel Control (Sheet 1 of 7) .



Minimum and Maximum Manual Fuel Control Power Check Chart
TF41-A-1 (Adjusting Clip Instalied)

NOTE

Ambient Pressure — inches Merciiry Absolute

Values shown are for engine operating with air inlet screen installed and air conditioning system
operating. |f engine must be operated with screen removed, add 1.3" Hg to Pyg 1 true pressure.

T.O. 1A-7D-2-5

Ambient 25.8
Temperature Pts5.1 True Pressure — Inches Mercury Gage

°c °F Max Min Max Min Max Min Max Min Max Min
55 131.0 212 16.7 214 16.8 215 17.0 21.7 17.1 219 17.2
54. 129.2 213 16.8 215 16.9 216 17.0 21.8 17.2 22.0 17.3
53. 127.4 214 16.9 215 17.0 217 171 219 17.3 221 17.4
52 125.6 215 16.9 216 17.1 218 172 220 17.3 221 17.5
51. 123.8 215 170 217 17.1 219 17.3 221 17.4 222 17.6
50. 122.0 216 171 218 17.2 22.0 17.4 221 17.5 22.3 17.6
49. 120.2 217 17.2 218 17.3 221 17.4 22.2 17.6 22.4 17.7
48. 1184 218 17.2 220 17.4 22.1 17.5 223 176 225 17.8
47. 116.6 219 17.3 221 17.4 22.2 17.6 22.4 17.7 226 17.9
46. 114.8 220 17.4 221 175 223 17.7 225 17.8 22.7 17.9
45. 113.0 220 17.5 22.2 17.6 22.4 17.7 226 17.9 228 18.0
a4. 111.2 221 175 223 17.7 228 17.8 227 18.0 228 18.1
43. 109.4 222 17.6 22.4 17.8 226 17.9 228 18.0 229 18.2
42. 107.6 223 17.7 225 17.8 22.7 18.0 22.8 18.1 23.0 18.3
41. 105.8 224 17.8 226 17.9 22.7 18.0 229 18.2 231 18.3
40. 104.0 225 17.8 228 18.0 22.8 181 230 183 232 18.4
39. 102.2 226 17.9 22.7 18.1 229 8.2 231 18.3 233 18.5
38. 100.4 226 18.0 228 18.1 23.0 18.3 23.2 18.4 23.4 18.6
37. 98.6 227 18.1 228 18.2 23.1 18.4 23.3 18.5 23.4 18.6
36. 96.8 228 18.1 23.0 18.3 23.2 18.4 23.4 18.6 235 18.7
35. 95.0 229 18.2 23.1 18.4 23.3 18.5 23.4 18.7 236 18.8
34. 93.2 2390 183 23.2 18.4 233 18.6 235 18.7 23.7 i8.9
33. 91.4 231 18.4 23.2 18.5 234 18.7 23.6 18.8 23.8 19.0
32. 89.6 231 18.4 23.3 18.6 235 18.7 23.7 18.9 239 19.0
31 87.8 232 18.5 234 18.7 23.6 18.8 238 19.0 24.0 19.1
30. 86.0 233 18.6 235 18.7 23.7 18.9 239 19.0 241 19.2
29. 84.2 234 18.7 2386 18.8 23.8 18.0 240 19.1 241 19.3
28. 824 235 18.8 23.7 18.9 239 191 240 19.2 242 19.4
27. 80.6 236 18.8 238 19.0 239 191 241 19.3 243 19.4
26. 78.8 236 18.9 238 19.1 24.0 19.2 242 19.4 24.4 195
25. 77.0 237 19.0 23.9 19.1 241 193 243 19.4 245 19.6
24. 75.2 238 19.1 24.0 19.2 242 19.4 244 195 246 19.7
23. 73.4 239 19.1 241 18.3 243 19.4 245 19.6 247 19.7
22 716 240 19.2 242 19.4 24.4 19.5 246 19.7 24.8 19.8
21 69.8 241 19.3 24.3 19.4 245 19.6 246 19.7 2438 199
20. 68.0 24.2 19.4 24.3 195 245 19.7 247 19.8 249 . 200
19. 66.2 242 19.4 244 19.6 246 19.7 248 19.9 25.0 201
18. 64.4 243 19.5 24.5 19.7 24.7 19.8 2489 200 25.1 201
17. 62.6 244 19.6 24.6 19.7 248 19.9 25.0 201 252 202
16. 60.8 245 19.7 247 19.8 249 200 25.1 20.1 25.3 20.3

05D158-02~11—-83

Figure 6-2. Power Check Chart (With Adjusting Clip); Manual Fuel Control (Sheet 2)
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Minimum and Maximum Manuat Fuel Control Power Check Chart
TF41-A-1 (Adjusting Clip Instalied)

NOTE

Values shown are for engine operating with air inlet screen installed and air conditioning system
operating. {f engine must be operated with screen removed, add 1.3" Hg to P51 true pressure.

Ambient Pressure — Inches Mercury Absolute

Ambient 26.0 26.2 26.4 26.6 26.8
Temperature Pys.1 True Pressure — Inches Mercury Gage

°c °F Max Min Max Min Max Min Max Min Max Min
65. 131.0 221 174 222 175 224 17.6 226 17.8 22.7 179
54. 129.2 221 174 223 17.6 225 17.7 227 179 228 18.0
53. 1274 222 175 22.4 17.7 226 17.8 227 17.9 229 18.1
52. 125.6 223 176 225 17.7 22.7 17.9 228 18.0 23.0 18.1
51 1238 224 17.7 226 17.8 228 18.0 229 18.1 23.1 18.2
50. 1220 225 178 227 17.9 228 18.0 230 18.2 23.2 183
49. 120.2 226 178 228 18.0 229 18.1 231 18.3 23.3 18.4
48. 1184 227 179 22.8 18.1 23.0 18.2 232 18.3 234 18.5
47. 116.6 228 18.0 229 18.1 231 18.3 233 18.4 235 186
46. 114.8 228 18.1 23.0 18.2 23.2 18.4 234 18.56 23.5 18.6
45, 113.0 229 18.2 23.1 18.3 233 18.4 235 18.6 236 18.7
4. 112 230 18.2 23.2 18.4 234 18.5 235 18.7 23.7 18.8
43. 109.4 23.1 18.3 233 185 235 18.6 23.6 18.7 23.8 189
42. 107.6 23.2 184 234 18.5 238 18.7 23.7 18.8 23.9 19.0
41, 105.8 233 185 23.5 18.6 236 18.8 238 18.9 240 19.0
40. 104.0 234 18.6 235 18.7 23.7 18.8 239 19.0 241 19.1
39. 102.2 235 18.6 23.6 18:8 238 18.9 240 19.1 242 19.2
38. 100.4 235 18.7 23.7 18.9 239 19.0 241 19.1 243 19.3
37. 98.6 236 18.8 238 18.9 24.0 19.1 242 19.2 244 194
36. 96.8 237 189 239 19.0 241 19.2 243 193 244 195
35. 95.0 238 18.9 24.0 19.1 24.2 19.2 244 19.4 245 19.5
34. 93.2 239 19.0 24.1 19.2 243 193 244 19.5 24.6 19.6
33. 914 2490 19.1 242 19.3 24.3 194 245 19.5 247 19.7
32. 89.6 241 19.2 243 19.3 24.4 198 246 19.6 248 19.8
31 87.8 242 19.3 243 19.4 245 19.6 247 19.7 24.9 19.9
30. 86.0 24.2 19.3 24.4 19.5 246 19.6 248 19.8 25.0 19.9
29. 84.2 243 194 245 19.6 247 19.7 249 19.9 25.1 20.0
28. 824 244 185 246 19.7 248 19.8 25.0 20.0 25.2 20.1
27. 80.6 245 19.6 247 19.7 249 19.9 25.1 20.0 25.3 20.2
26. 78.8 246 19.7 248 19.8 250 20.0 256.2 20.1 25.3 20.3
25. 770 247 19.7 24.9 19.9 25.1 20.0 25.2 20.2 254 20.3
24. 75.2 248 198 25.0 20.0 25.1 20.1 253 20.3 255 204
23. 734 249 18.9 25.0 20.0 25.2 20.2 254 204 25.6 205
22. 716 249 200 25.1 20.1 253 20.3 255 20.4 25.7 206
21. 69.8 250 20.1 25.2 202 254 204 25.6 20.5 258 20.7
20. 68.0 25.1 20.1 253 20.3 255 204 25.7 20.6 259 208
19. 66.2 25.2 20.2 254 204 25.6 205 258 20.7 26.0 208
18. 64.4 253 20.3 255 20.4 257 20.6 259 208 26.1 209
17. 626 254 204 25.6 205 258 20.7 26.0 20.8 26.2 210
16. 60.8 255 204 25.7 20.6 259 208 26.1 20.9 26.3 211

050158—-03—-11-83

Figure 6-2. Power Check Chart (With Adjusting Clip); Manual Fuel Control (Sheet 3)
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Values shown are for engine operating with air inlet screen installed and air conditioning s