.

BOEING £;7

MAINTENANCE MANUAL

CHAPTER T
POWER PLANT - GENERAL

TABLE OF CONTENTS

Subject
EQMRﬂzgnﬂl.... . = « & 4 .

Desecription and Operation
Air Bleed System
Engine
Engine Anti-Icing
Engine Controls
Engine Cowls
Engline.Driven Accessories
Engine Electrical end Plumbing Disconnecta
Epgine Firesenl
Engine Fuel Supply and Fuel Control
Engine Indicating Systems
Engine Mounts
Engine 011 System
Engine Vent and Drain Lines
Fire Frotection
Ignition System
Power Plant Interchengesbility
Starting System
Thrust Reverser

Three Engine Ferry Flight Preparation

Removel/Installation

Adjustment /Test

Inspection/Check

Nose Cowl (Small Secondary Air Inlet Doors) . . . . .
Removal/Installetion

Nose Covwl (large Secondary Air Inlet Doors)} . . . . .
Removal /Installation

Secondary Air Inlet Doors, 13 x 16 Inch (Large) . . .
Removal /Installation

COWl PanElB s v 4 e & e e ® & = . - P
Removael /Installation
[
Jan 15/69

SK REV Mar 1/89 P

Subiject No.

s s+ v 71'5-0

r 8 e . 71'5-11

s @ 71-5'13 1

¢ e ® @ 71- 5-11"

o . oe s T1-5-24

Contents T1
Page 1



O el gl

MAINTENANCE MANUAL

Subject Subject No. !
Nacelle Fomd Fairing + & & ®= & a = & a2 = ® ® = € 2 « o v & @ 71-5-31
Removel /Installation
Adjustment /Test
Nose DAmE . . & v v 4 v o o o s o o« » Tl-5-41
Removal /Installation
Combustion Chamber Drain TENK . . . . 4 4 & o o o « o & « o » & Tl=5-51
Removal /Installation
Engine Mount Fittings 4 F & 2 " a4 & P ® & T F ¥ ® F ¥ € 8 ¥ Tl-s-'?l
Removel /Installation
Fil‘e B&rrier. . . s & & . & a o @ . . . & s . » e a L] s & e L 71"5-81
Removal/Installation
1
10
Contenta 71 Jan 15/69

Page 2 SN REV Mar 1/89



CHAPTER




BOEL

NG 707

MAINTENANCE MANUAL

PAGE DATE PAGE DATE PAGE DATE PAGE DATE
CHAPTER 71 TAB 402 APR 15/62 521 OCT 15/69 536Y APR 15/68
403 AUG 27/78 522 JUL. 15/68 536Z APR 15/68
EFFECTIVE PAGES 403 NOV 15/64 522A AUG 15/65 537 APR 15/68
SEE IAST PAGE OF LI 404 NOV 15/64 522B AUG 15/65 538 APR 15/68
FOR NUMBER OF PAGES 405 JUN 15/63 523 OCT 15/69 538A APR 15/68
406 Al 15/61 524 AUG 15/65 5388 APR 15/68
CONTENTS 71 407 AUG 15/60 525 AUG 15/65 538C APR 15/68
1 MAR 01/89 408 AUG 15/60 526 JAN 15/69 538D APR 15/68
2 MAR 01/89 409 NOV 07/81 527 AUG 15/66 538E APR 15/68
410 NOV 07/81 528 DEC 07/76 S538F APR 15/68
71~ 5- 0 411 NOV 17/69 529 JUL 15/68 538G APR 15/68
1 JAN 15/64 412 DEC 27/78 530 AUG 15/66 538H APR 15/68
2 APR 15/67 413 OCT 15/68 531 OCT 15/62 5381 APR 15/68
3 NOvV 15/60 414 OCT 15/68 532 OCT 15/68 5387 APR 15/68
4 NOV 15/61 532A JUL 15/69 538K APR 15/68
5 AUG 15/60 | 71- 5= 0 532B JUL 15/68 538L. APR 15/68
6 JUN 15/63 501 JAN 15/69 532C APR 15/68 5384 APR 15/68
7 AUG 15/60 502 JUL 17/86 532D INT BLANK 538N APR 15/68
8 AUG 15/60 502a JUL 17/86 533 JUL 15/68 5380 APR 15/68
9 OCT 15/69 5028 JUL 17/86 534 FEB 15/65 538P APR 15/68
10 NOV 15/64 502C JuL 17/86 534A APR 15/68 538Q APR 15/68
11 NOV 15/64 5020 JUL 17/86 5348 INT HLARK 538R APR 15/68
12 JuL 15/69 503 APR 15/69 535 APR 15/68 5385 APR 15/68
13 AUG 15/60 504 JUN 15/62 536 APR 15/68 538T APR 15/68
14 NOV 15/64 505 JUN 15/62 536A APR 15/68 5380 APR 15/68
15 JUN 15/63 506 DEC 27/75 S536B APR 15/68 538V APR 15/68
16 OCT 15/68 507 DEC 27/75 536C APR 15/68 538W APR 15/68
17 MBY 15/65 508 DEC 27/75 536D APR 15/68 538X APFR 15/68
18 JBN 15/65 509 DEC 27/75 536E APR 15/68 538Y APR 15/68
19 NOV 15/62 510 JUL 15/67 S36F APR 15/68 5382 APR 15/68
20 APR 15/62 511 APR 15/69 536G APR 15/68 539 APR 15/68
21 JUN 15/63 512 JUL 15/69 536H APR 15/68 540 APR 15/68
22 JUL. 15/68 513 JUL 15/68 5361 APR 15/68 540A APR 15/68
23 JUuL. 15/68 514 JAN 15/69 536J APR 15/68 540B APR 15/68
24 AUG 15/64 514A JAN 15/69 536K APR 15/68 540C APR 15/68
5148 JUL 15/68 536L APR 15/68 540D APR 15/68
71- 5- 0 514C JAN 15/69 536M APFR 15/68 S40E APR 15/68
201 AUG 27/78 514D AUG 15/66 536N APR 15/68 540F APR 15/68
202 AUG 27/78 515 OCT 15/64 5360 APR 15/68 540G APR 15/68
203 AUG 27/78 516 OCT 15/64 536P APR 15/68 540H APR 15/68
204 AUG 27/78 516A JUL 17/86 536Q APR 15/68 540I APR 15/68
205 MAR 15/65 516B JUN 27/77 536R APR 15/68 540J APR 15/68
206 AUG 27/78 516C FEB 17/75 536S APR 15/68 540K APR 15/68
207 MAR 15/65 516D ELANK S36T APR 15/68 540L APR 15/68
208 MAR 15/65 517 AUG 15/65 536U APR 15/68 540M APR 15/68
518 APR 15/69 536V APR 15/68
71- 5- 0 519 AUG 15/65 536W APR 15/68
401 NOV 07/81 520 AUG 15/65 536X APR 15/68
* = REVISED, ADDED OR DELFTED FAGE F = FOLDOUT PAGE
CHAPTER 71 EFFECTIVE PAGES
PAGE 1
D6-6003 CONTINUED

SN REV. MAR. 01/89






L3O/ EINT &S

U7

pe. MAINTENANCE MANUAL

FOR NATO TRAINER CARGO AIRCRAFT

NATOQ DOC.: TCA D6-6003

SABENA REGISTRATION NO. 180 SABENA



"

@

MAINTENANCE MANUAL

POWER PLANT (JT30) - DESCRIPTION AND OPERATION

1. General

A,

Four JT3D twin spool axial flow, turbofan engines provide thrust for

the aireraft propulsion, (See figures 1 amd 2.) The englnes are
supported imdividually in two strut-mounted nacelles beneath each wing
ard are attached to the struts by mountings designed to take thrust and
side loeds and allow for thermal expansion. Removable hinged side cowl
Panels permit access to any part of the engine exterior. ¥ach engine is
equipped with & thrust reverser bolted to the engine exhaust case flange,
The forwvard fan duct is also fitted with a thrust reverser. The mjor
accessorlies fitted to esach engine in addition to hasic components are a
rneumatic starter, a-c generator with constant speed drive unit,
hydraulic pump (engines No. 2 and 3) ard & turbocompressor on engines
No. 2, 3 and L,

2. Engine
A. The JT3D engine 18 an axiel ges flow turbofan with a fifteen stage

B.

twin spool compressor, an eight can combustion chember emd a four-stage
twin spool turbine, Refer to Chapter 72, "Engine." The engine is
divided into five functional zones. (See figure 3.) At the forward
end is the first compressor spool comprising a two-stage fan section
and the low pressure {N1) compressor. This discharges into & second
high pressure (N2) compressor. A diffuser section immediately aft of
the N2 compressor reduces the air flow to B suitable velocity for mixing
with fuel in the combustion section., High temperature gases leaving
the combustion chambers pess through two turbine spools which drive
the N1 and N2 compressors respectively, Combustion gases leave the
turbines, pass into the englne exhaust section then cut to atmosphere
through the aft reverser gleeve section., Fach compresscor and its
turbine is supported by & combimation of ball and roller bearinge,
These bearings are supported from the engine cuter caesing by struts
which contain paesages for bearing oll amd cooling eir supply.

A mein accessory component drive gearbox 1s mounted beneath the engine
anl secured to the diffuser case front flange. Other accessories are
mounted on the cover of the front compressor bearing assembly amd are
geared to the N1 compressor shaft,

3
Jan 15/6L Tl=5-0
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The front two stages of the N; compressor are comprised of longer vanes
and blades than the other stages. These two stages initlate an airstresn
vhich divides into a primary and secondary flow. The secondary (outer)
alr stream is ducted to the outside of the engine and provides propulsive
foree in the same manner ag & propeller. A thrust reversing arrangement,
vhereby the direction of this alr stream may be chenged and diverted
forward, is incorpcorated in the fan duecting outlet. The primary flow
feeds the remalning stages of the N, compressor. After passing through
the N compressor the alr stream enters &an intermedlate case provided
with vanes which give & correct air flow to the N, compressor. The
intermediste case 1s constructed with e double w into which part of
the N; compressor output backs up. This pressure is bled overboard
through an autcomatic valve during certain chenges of engine speed
Release of these pressure changes improves the characteristics of englne
performance. Refer to Chapter 75, "Air."

Seven-stages in the Np compressor further increase pressure and velocity
of the air which leaves the compressor with & high tangential swirl.
Guide vanes at the entrance of the diffuser case straighten the air

flow and convert the swirl into pressure energy. An lncrease ip size

of the diffuser passages reduces the alrflow veloclty so that proper
mixing with the fuel spray and efficient burning can take place in the
combustion chambers.

The combustion section houses elght combustion chambers. The outer
case of this section consists of two units of the same diameter ‘The
front flange of the shorter unit bolts to the diffuser case. Attached
to the resr flange is the longer second unit. A titanlum firewall
extending around the engine is bolted to the Jjolnting flange between
these two units. Each of the eight combustion chambers have six fuel
nozzles protruding through the forward face. The chambers are provided
with holes in theilr forward end and sides which allow the passage of
air for combustion end eccoling purposes. Spark igniters are fitted to
Fo 4 end 5 chambers (clockwise viewed from rear). Interconnecting
flame tubes sllow the transfer of burning gases for ignition in the
other chembers. The main gas flow leaves the combustion chambers
through guide vanes and passes to the turbine spools.

The first turbine spool has & single high pressure stage and ls connected
by & hollovw shaft to the No compressor. The second spool 1s & three-
stage low pressure turbine end drives the K compressor/fan comblination.
Combustion gases leaving the turbines are discharged through the exhaust
housling.

Aug 15/60 T1-5-0

Page T

—_———



cosme U g b..... ErCTIVITY
TURBOFAN
MAINTENANCE MANUAL

G. Bolted to the rear of the exhaust housing is a thrust reverser vhich \
operates almiltanecusly with the fan section thrust reverser. These two 4
thrust reversers are controlled from engine thrust levers.

3. Engine Mounts

A. The engine is secured to the strut at three pointa. The forward
mounting position hae an arrangement of links bolted to the forward
flange of the diffuser csse and terminsting in two cone bolts which
are rigidly secured into the strut fitting. The af't englne mount is
comprised of two linka bolted to the top of a double flange running
around the exheaust asgction. These terminate in a single cone bolt
secured into a strut mounted bracket arranged to compensate for changes
in engine length due to thermal expansion. (See figure 4.)

' ~ -

L. Engine Anti-icing

A  High pressure sixteenth-stage air from the diffuser case is used for
engine, nose dome, nose cowl and turbo-compressor anti-icing. Refer to
Chapter 75, "Air." The engine inlet guide vane assembly consists of
twenty-eight hollow steel vanes welded between hollow inner and outer
shrouds. Anti-icing alr is introduced into the outer shroud ring then
flows through the struts to the imner shroud ring and diascharges into
the engine nose dome. It exhausts through a louvre around the aft
end of the nose dome. A secondary supply of sixteenth-stage air is
circulated through the fan section of the front compressor case. This
air is bled through to the ocuter shroud ring and mixes with inlet guide
vane anti-icing air.

B. The inlet vane“anti-icing alr supply is taken from a pad located
approximately at the 9 o'clock position on the left side of the engine
diffuser case. The alr is conveyed forward by a duct that divides into
& palr of valves Just aft of the fan outlet duct. Tublng from these
valves 1s routed forward across the top side of the fan compressor case.
Each line is then branched left and right around the periphery of the
inlet shroud to feed the hot air into the bottom segment of the shroud.

i

71-5-0 Aug 15/60
Page 8
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A pad to supply air to the fan secticn of the front compressor case is
located approximately at the 2 o'clock position right side of englne.
The air is dueted through a valve and forward to its inlet pad located
between the 12 and 1 o'clock positlon on the front compressor case.

The nose cowl and turbocompressor anti-icing air bleed pad 1s located
slightly above the front compressor anti-icing air supply pad. A tube
routed through a valve and along the top of the engine carries the
anti-icing air to the turbocompressor, turbocompressor inlet sccop and
nose cowl

5. Epngine Driven Accessories

A,

The front accessory drive gearbox 13 located on the axis of the engine
immediately in front of the N1 compressor. The casing for thls gearbox
1s bolted to the No. 1 hearing housing which is supported from the outer
shroud case by the twenty-eight inlet gulde vanes. A spur gear on the
N1 compressor shaft drives the N1 tachometer generator and the No. 1
bearing oil scavenge pump. (See figure 5.) These accessories are
covered by the engine nose dome which is secured with captive nuts to
studs on the accessory case.

The mailn accessory drive gearbox is mounted henmeath the engine and
secured to the diffuser case front flange. Power i1s supplied to the
gearbox assembly through a bevel gear on the N2 compressor shaft and

an accessory drive extension shaft. On the front face, as viewed from
forward, the fuel pump is located in the right hand position. A
generator drive cecuples the location under the center line of the engine
The fuel control drive is on the left of the gearbox. Viewed from the
rear, the N2 tachometer 1s in the extreme right position, the pneumatic
gtarter on the left side and a hydraulic pump (engines No. 2 and 3 oniy)
in the right-center locetlon. On engines fitted with water injection, a
water injectlion pump is mounted on the top drive pad at the left side of
the gearbox

The generator 1s connected into the accessory drive gearbox through a
constant speed drive unit., This drive unit has a variable speed Input
from the engine and self-governs 1ts output at a constant 6000 rpm. An
electrically operated clutch 1s incorporated on the constant speed drive
input. If = fault develops in the generator or drive unit this clutch
may be disengaged by operating a switch at the flight engineer's station
Once dlsengaged the clutch may be re-engaged only when the plane is ¢on
the ground and the engine shut down.

o
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. ne Electrical Lumbl isconnects

A. All electrical services to the engine heve qulck-discomnects mounted on
the strut firewalls. The discornmect which carries the generator output
is separated fram the other wiring and is located neer the forward end
of the strut horizontal firewsll. The oil quantity indicating system
disconnect is on the vertical firewsll and is separated from the general
wiring o minimize interference from extraneous magnetic fields. Three
@lsconnect plugs for the remsining electrical systems are located nesr
the 1:.0p601)‘ the vertical firewell et the front end of the strut. (See
figure 6.

B. Engine plumbing disconnects are mourted along a panel located at the
10 o'clock position on the left side of the engline, forvard of the
diffuser cese, and also on & bracket mounted on the diffuser case flange
et the 1 o'clock position on the right side of the engline. These gervices
include hydraulic supply, pressure and return, main engine fuel feed end,
if installed, a high pressure sir supply line for the starter.

C. Llarge diameter ducting for wing emti-icing air and high pressure air
from the turbocompressor pass into the strut sree through the horizontal
firewall These ducts are not fitted with quick disconrects but have
removable sections located between the engine end strut firewall.

7. Engine Vent and Drain Iines

A. The accessories vent lines are open to atmosphere through ports on the
lower side of the englne side cowl panels. Drains from the combustion
chembers and fuel pressurizing and dump valve discharge into a collector
tank beneath the engine, This tenk is automaticelly exhsusted overbosrd
during flight. (See figures 1 and 2.)

B. Engane Firesesl

A. The engine fireseel forms a berrier between the rear (hot section) end
forward (cold section) of the engine exterior swrface. (See figure T.)
The periphery of the fireseal section is contoured to the inside of the
slde cowl panels. A het section extends eround the fireseal and
interlocks with e similer section riveted inside each of the side cowl
penels. With the side cowl panels closed, any fire hazerd is prevented
from spreading between the forward end aft sections of the engine,

Nov 15/64 T1-5-0
+ Page 11
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9. Engine 01l System

A,

71-5-0
Fage 1%

The engine oil system 1s regulated to operate at a pressure of 40 to 55
Psig at normal engine speeds, The overall system performs three
functions; the supply of lubricating oill, scavenging of the o1l after
circulation, and the breathing or venting of excessive vapor pressure.
Refer to Chapter 72, Engine.

The engine oll tank is located between the 1 o'clock and 3 o'clock
Position on the right side of the engine slightly forward of the
diffuser case. (See figure 2.) The oil pump i1s in the main accessory
drive gearbox, a scavenge pump is located et both No 1 ana No. 6
bearings and a dual scavenge pumprclears No. 4, 4.1/2 and 5 bearings.
Bearings No. 2, 2-1/2 and 3 drain into an oil gallery which 13 cleared
by the main scavenge pump. This pump returns the oil to the main tank.
A thermostatically controlled fuel/oil heat exchanger in the main
sca.z-g2 mp outlet line cools the oil before 1t re-enters the tank.
A T 4L flow filter unit 1s on the downstream side of the o1l pressure
purp  The filter is fitted with a bypass which permits continuea o1l
circulation in the event of filter blockage.

All breathing passages from the 0il tank and main bearings lesd into
the main accessory gearbox. Inside the gearbox i1s a centrifugal
separator which removes o1l droplets from the air/vapor mixture. The
separator allows the o1l to drain back to the gearbox sump and
discharges the air tc atmosphere.

The engine o1l tank is fitted with a volume measuring system which

shows the amount of usable engine oil on an Indicator at the flight
engineers' station. Each engine 011 system comprises a capacitance type
probe in the oil tank and an indicator calibrated In gallons on the
flight engineer's lower panel. A PUSH TO TEST GAGES switch is cleose

t¢ the four oll quantity Iindicators and may be used to check their
operation. Refer to Chapter 79, O1l.

An oil temperature sensing bulb is locatad at the inlet side of the

o1l filter. This bulb controls an indicator gage mounted on the flight
engineer's lower panel. The four gages, one for each engine, are
adJacent to the engine ocil gquantity indiecators.

An oil pressure indicating system shows effective ¢ll pressure in psig
on an Indicator at the flight engineers station. Engine o1l pressure
1s sensed at the main oil pump cutlet. This pressure actuates a
transmitter which sends an electrical signal to the indicator. The
transmitter alsc senses engine vent pressure which works .n oppositicn
to main pump ocutput, thus the indicator shows aifferential or effective
Pressure available through the engine o1l system.
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G. A warning light on the engine instrument panel illuminates when ei.her
o1l system pressure fells below a safe level or when the mair o1l
strainer becomes clogged. A dlfferential pressure type switch senses
Pressure at the engine oil pump outlet and either accessory drive
gearbox vent pressure Or ambient pressure Another differential presz _ -
type switch senses pressures at the mein oil streiner inlet and oatles
When the differential presswres at either switch reach a preset level,
the swizech will cleose, 21luminating the warning light.

10. Engine Fuel Supply and Fuel Control

A. The boost pumps mounted in the wing tanks transfer engaine fuel throuzr
& shutoff velve in tne wing dry oay area, then through plumbing whic..
leads from the wing area down each strut, tc the engine fuel pump (left
side of engine ) A fuel flow meter is located ir each fuel line where
1t passes down the strut. Refer to Chapter 73, "Engine Fuel and Cortresl
and Chapter 28, "Fuel "

B. The two-stage engine driven fuel pump delivers fuel under pressure to
the fuel control wnit. (See Ffigure 1.) A fuel falter and a fuel
deicing heater (sixteenth stage air) ere located betweer the first and
second stages of the pump. Refer to Chapter 28, "Fuel." fThe fuel
contrel umt automatically determines engine reguirements and meters
fuel according to the power setting selected by the thrust conmirol
levers,

C. Metered fuel leaving the fuel control passes through a fuel/oil heat
exchanger which removes excess heat fram the engine lubricating oil.
After discharge from the heat exchanger, the metered fuel builds up ir
8 pressurizing and dump valve %0 & sultable pressure for use in the
burner cans. At engine shut down, fuel remaining in the burner manifzlz
lines @reins back through the pressurizing and dump valve into a drsar
tank located behind the fireseal on the underside of the engine, Mhis
tank hes drain lines extending overboard and during flight the tank
discharges the waste fuel to atmosphere

11, Igniticn System

A, The igmition system consists of two spark ignitors, electricael harmesses,
and two exciter units. The ignitors are located in burner cans No L
and 5, and the two exciter units are at the 2 o'clock position on the
right side of the engine under the fan mir outlet feiring. Controls are
on the pllot's overhead panel and control stand.

B. Refer to 7l-5-0, "Power Plant = Adjustment/Test” for ignition system
switching sequence. For & detailed description of the ignition syster.
refer to Chapter 74, "Ignition."

Mey 15/65 71-5-C
+ Page
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12, Starting System

A.

The starting system provides a means of rotating the N2 compressor and
turbine. The compressor 1s rotated fast encugh to establish a flow of
air through the engine and allow safe ignition of the fuel/air mixture
in the combustion section.

A pneumatically operated starter is fitted to each engine. The starter
mey be operated by low pressure air (approximetely 22 to 46 psi) supplied
by & turbocampressor on an operating engine or a low pressure ground cart
source., On engines equipped with a hlgh/lcw Pressure starter, the
starter can also be operated by high pressure air (when supplied) from
the airplane starter air bottle(s) or a high pressure ground source.
Refer to Chapter 80, "Starting."

13. Engine Controls

A,

Engine power output 1ls selected by means of four thrust levers located
on the engine control stand., Each thrust lever is fitted with an
edditional lever which controls the operstion of the thrust reverser,
Refer to Chapter 76, "Engine Controls."

Four start levers are provided on the control stand. Movement of the
start levers is approximately 32°, extending from "CUTOFF" to "START"
positions, with an additional smell advance to "IDLE" detent. As the
gtart levers are advanced the ignition system is energized. The system
i3 cut off once a start lever is moved into the "IDLE" detent. The
start levers remain in "INLE" position during all engine running.

The engine thrust levers actuate the fuel control unit through the
range from idle to meximum thrust., When reverse thrust is required the
thrust levers are placed in the 1dle position and the reversing lever,
which 1s pivoted near the top of the thrust lever, is pulled to the
resr and upwards. With reversers operating, the thrust levers cam not
be advanced beyond a position equivalent to approximately 80% normal
engine thrust. Indicator lights, on the engine instrument panel,
1lluminate whenever the forward or aft thrust reverser sleeves depart
from the forward thrust position.

1k, Thrust Reverser

A,

T1-5-0

Fage 18

The thrust reverser provides a means of retarding the forward speed of
the airplane after touchdown by directing the engine fan discharge air
and exhaust gases forward. Reverse thrust is eccomplished through a
comblnation of two simultaneously operated independent systems.

2
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An mft thruet reverser ig atteched to the aft flange of the engine
turbine exhaust secticon. Actustors on the reverser move the
reverser sleeve aft exposing & ring of cascade vanes around the
periphery of the thrust reverser. As the gleeve moves aft s palr
of clemshell doors ere closed blocking the exhaust gases and
diverting them forward through the cascade vanes.

A forward thrust reverser, attached around the engine fan section,
provides reverse thruegt by utilizing actuators to move the forwerd
reverger cowl ring aft to close off the fan alr exhsgust duet A
number of blocker doore, cascede vanes, and baffle pletes gmre
positioned by the aft motion of the cowl ring to discharge the air
in a forward direction. Refer to Chapter 78 "Exheust.”

15 Engine Indicating Systems

.

’ A. The engine is fitted with indicsting systeme which show engine
performance. The indicators are located at the flight engineer’s and
pilot's penels. Warning indicetors are incorporasted on some of the
engine systems to glve edvance notlce of possible engine malfunction.

B. The engine oll system has indicators, loceted on the flight engineer's
lower panel, for pregsure, temperature and quantity. A test switeh for
the o1l gquantity indicating system is located adjacent to this group of
indicetor gages. Engine low oll pressure warning lights are on the
pilot's engilne instrument panel. Refer to Chapter 79, "0il."

\ I €. Indlcations of engine performance ere provided in the control cabin by
turbine exhaust ges temperature indicators, engine exhaust/inlet
pressure ratic indicetors and tachometers for both the low pressure (Nl)
compressor and the high pressure (mg) compresser. A fuel flow lndicator
is also yrovided for each engine. Refer to Chapter 77, "Engine
Indicating" and 28-9-0, "Puel Flow Indicating Bystem.”

B 16 Alr Bleed System

A. In eddition to ailr required for englne enti-icing, on englnes equipped
with turbocompressores sixteenth stage alr 1s taken from & pad at the
3 o'clock position on the diffuser cese to operate the turbocompressor.
On the inboerd engines this eir supply line hes a small dlameter pipe
branched off to provide air pressurization of the hydrauvlic tank. (See
figure 1.) A hot air supply for the fuel heating and de-icing unit is
also teken from the left side of the diffuser case.

3
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A large diameter duct takes air from the intermediate case at a point J
Just aft of the left-hand forward engine mount. This duct transfers

the bleed air into the wing anti-lcing system. (See figure 6.) A check

valve 1is placed in the strut area of each wing anti-icing duct to

prevent reverse air flow should the engine be shut down. Refer to

Chapter 75, "Air."

17. Fire Protection

A.

B.

18. Engine Cowls

A.

T1-5-0

Page 20

A fire outbresk in the strut or engine nacelle areas 1s sensed by &
continuous wire loop detection system. The detecting loop consists of a
wire core enclosed in a metal sheath, these two conductors are separated
by a semi-conducting material. If the temperature of this separating
material is raised it allows a greater current flow between the wire and
the sheath. This current triggere a eircult which coatrols a warning
light and bell in the control cabin. Refer to Chapter 26, "Overheat and
Fire Detection System."

A fire outbreak is extinguished by flooding the strut and engine
enclosures with inert gas. Each wing has two gas bottles stowed in the
inboard strut. A distribution manifold and two selector control valves
permit discharge of the gas to either engine. Bottle discherge 1is
controlled from switches on the pilot's lightshleld panel.

-

The engine has removable cowlings to cover its exterior. (See figure

8.) These provide a smooth surface for the air stream passing over the

engine and protect engine exterior components from damage. The nose

cowl provides a passage for proper entry of the lnlet air streem to the

front compresscr. The aft thrust reverger outer sleeve normally fairs

up to the side cowl panels and covers the thrust reverser cascade vanes.

When the engine is operating in reverse thrust this outer sleeve is

moved aft, thus exposing the cascade vanes and allowing the exhaust

gases to eacape in a forward direction. The fan thrust reverser sleeve
normally falrs with the fan cowl panels and is moved aft to expouse the

fan thrust reverser cascade vanes and panels during thrust reverser 4 “~
operaticn '

Access to a majority of the engine exterior mounted accessories can be
galned by opening the engine side cowl panels. Each panel 1s hinged
by its top edge to the nacelle and fastened to 1ts opposite cowl along
the underside of the engine with a series of hook latch fasteners. The
hinges are designed ac that penels may be removed by raising them to a
fully open position and lifting them clear of the nacelle and strut. A
cowl support rod 1s stowed along the inner surface of each side cowl
panel enabling 1t to be propped in the open position. Safety pins are
provided to lock the rods in eilther the stowed or open position. Both

3
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COWL PAREL
SUPPORT ROD

RIGHT SIDE
COWL PANEL

SEE DETAIL C

RIGHT SIDE
FAN COWL

REVERSER
SLEEVYE

NACELLE

FORWARD

FAIRING /
g e

FAN THRUST sy
REVERSER SLEEVE// y

FAM COWL PAMEL SUPPORT ROD
(HINGED TO ENGINE CASING)

TYPICAL
FAIRING LATCH

DETAIL B

TYPICAL
COWL PANEL

TYPICAL I
COWL PANEL LATCH

DETAIL A DETAIL C

40 Engine Cowls
Jur: 15/63 Figure 8 71-5-0
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engine side cowl panels have port openings to correspond with the various ‘ /)
engine and strut drains. All drain tubes ere fitted with spring-loaded

Sealing plates which provide a close fit with the side cowl panels when
these are closed. An access panel is provided near the top forward end
of the right side cowl panel to give access to the engine oil tank filler
cap. A het section rib is riveted to the inside of the cowl ranels.

This mates with a similar section around the engine fireseal and prevents
fire from spreading between the combustion compressor sections of the
engine. An access panel is provided in the lower front end of the
right-hand cowl panel which allows Ffitting & remotely cpersted traim +
mechenism on the fuel control unit. A pressure relief door in the left
side cowl penel opens autamatically to rellieve excessive pressure.

The engine fan section and the thrust reversing mechenism for the fan
exhaust are covered by a left and right side fan section cowling. These
are hinged to the forward reverser slot seal and fitted with mating hook
latch fasteners on their underside edge. The panels may be removed in
the same manner as the engine mein side cowl panels. The fan section
cowls can be supported by rods stowed on the aft face of the nose cowl.

The nose cowl is bolted to the engine inlet guide vane and shroud
agsembly. It i1s shaped to provide a smooth air flow over the engine
exterior and a passage for inlet air to the engine compressors. On
engines fitted with a turbocompresscr, a fairing on the top of the nose
cowl provides an air pmssage to the engine driven turbocompressor  The
nose cowl has an antl-icing air inlet at the 12 o'clock position on its
rear face lmmediately under the turbocompressor air inlet fairing.
Eight spring-loaded doors are arranged around the aft outer face of the -
nose cowl. When the airplane has no forwerd motion these doors sre
opened inwards by engine suction and allow additicnal air to pass
through the side of the nose cowl to the engine inlet. Once the
alrplane is in motion ram air entering the front of the nose cowl 1s
able to supply all engine needs, thus engine suction on the eight doors
diminishes and the doors close. (See figure 9.)

The nose docme is bolted to the front accessory drive gearbox and covers
the N1 techameter. Anti-icing air from the inlet guide vanes enters the
nose dome through passages in the front of the accessory drive gear case
and discharges via a louver around the aft end of the nose dome  Either
of two nose dome configurations may be installed. The long (31 inch)
bullet shaped nose dome must be installed with nose cowls having smell

(4 x 14 inch) secondary air inlet doors. The short (10 inch)
hemispherically shaped nose dome must be installed with nose cowls heving
large {13 x 16 inch) secondary air inlet doors.

10
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TURBOCOMPRESSOR
AIR INLET[>>

NOSE COWL

HEMISPHERICAL
NOSE DOME

-ARGE
SECONDARY AIR
INLET DQORS

r——TURBOCOMPRESSOR

AIR INLET[>>

SNLY ON POWER PLANTS FITTED
WITH TURBOCOMPRESSOh

BULLET
NOSE DOME

SMALL SECONDARY
AIR INLET DOORS

NOSE COwL

T

10 Engine Nose Cowl and Nose Dome Configurations
Jul 15/68 Figure 9 71-5-0
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The nacelle forward falring 1s located above the fan section of the
engine, forward of the strut vertical firewall On engines equipped with
& turbocompressor, the nacelle forward fairing covers the turbocompressor
and falrs wilth the turbocompressor inlet fairing as well as the engine
strut. (See figure 8 ) Two types of fairing lateh arrangements are used:
some fairings are equipped with six latches which fasten to fittings on
the nose cowl and on the forward reverser slot seal, an improved fairing
confilguration uses four latches which secure the fairings to fittings on
the nose cowl and on the forward end of the engine strut  Engines
equipped with turboccompressors and four latch fairings have a shear pin,
installed on the left beam of the forward reverser slot seal, which mates
with a receptacle on the fairing, to provide additicnal security.
Feirings with either latch configuration may be interchanged by replacing
the attach fittings on the nose cowl, the forwerd reverser slot seal and
the forward bulkhead of the nacelle strut as required, Refer to Service
Bulletin No. 1922 for specific convertibllity details.

19. Power Plant Interc egbllit

A.

T1-5=0
Page 24

Each power plant is built up for its specific airplane position and 1is
not suitable for installetion at another engine station. The basic
engine is the same for all power plants-and the external equipment and
accessories are varied as described in the preceding paragraphs.
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=
E




[ erFecTviTy | e 2 ] ;

=77
TURBOFAN MAINTENANCE MANUAL

POWER PLANT - THREE ENGINE FERRY FLIGHT PREFARATION

1. General

A A three englne ferry flight may be performed when an engine change at a
remote logation 1s undesirable or inconvenient. When performing this
type of flight, care should be taken to prevent possible demagZe to the
inoperative engine due to windmilling of the N1 and N2 compressor rotors.

NOTE. If the englne received only minor damage prior to shutdown,
ferrying the airplane without controlling windmilling could
incresse Internal damege and result in more expensive rework or
overhaul,

B To prevent an lnoperative engine from windmilling, 1t Is necesasary to
block the engine Inlet and either the prirmary exhaust or the fan air
exhaust Plugging the engine inlet is not sufflcient to prevent reverse
englne rotation since the airflow past the fan air exhaust area creates
& negative pressure which ceuses alr to flow forward through the primary
exhaust and out the fan air exhsust This elr circulation results in
reverse rotation of the N2 compressor rotor

C. Blocking the inlet of an inoperative engine may cause the fan sleeve to
move to the reverse thrust position due to normel in flight vibration
and the absence of air loads that nold the sleeve in the forwe=di thrust
position during normal engine operstion., To prevent thils occurrence the
fan sleeve should be locked in ihe cruise position by inserting an
aluminum alloy ber between the stop lug on the track and the cerriege
stop bolt inside the two main carrisges.

D. To prevent inadvertant starting of an inoperative engine after installing
the engine air inlet cover and fan exheust cover, the IGNITION and ENGINE
IGNITOR circult breacers mist be ovened.

BE. The recommended and easlest methed for prepering an inoperative engine
for a three engine ferry flignt 1s by using Boeing developed tool FT0163-~
1 and F70163-4 These tools ensble an engine to be prepared for ferry
without removing or dlscomnectlng any of the power plant components
except for the removal and reinstailation of the fan reverser stop bolts
during instellation of the lock-out bars.

F. An alternate method may be used whereby the engine Inlet is blocked with
a metal or plywood inlet cover (Fig. 201}, the aft thrust reverser
clamshell doors are secured in the reverse thrust position, and the fen
reverser sSleeve 1s locked in the cruise position

2
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2. Eaguipment and Materlals
A, Items (1) and (2) are used for the preferred ferry configuration; items
{5), (6) and {7) sre used for the alternate ferry configuration; items {3)
and (4} are used for both configurstions.
{1) Engine Inlet Cover - FJ0163-1
{2) Fan Exhaust Cover - F70163-4

{3) Forward Reverser Lock-out Bar, 2 required (Aluminum Alloy 2024-T3,
0.250 x 0.60 x 7.10 inchea)

NOTE This item is included with the F70163-4 fan exhaust cover .’
(k) Circuit Breseker Collar - GS7NE-5, Nylon Molding Corp., Carwood, N J.
(5) Plywood or Metal Inlet Cover, fabricate per Fig. 201

{6) Clamshell Door Restreiner {Aluminum Alloy O 08 x 1.5 x 1hk.7h
inches), Comtoured to Fit Lower Portion of Clamshell Doors

(7) Follow-up Rods lock {Aluninum Alloy 0.08 x 1.75 x 7.75 inches)

3 Prepare Inoperstive Power Plent for Three Engine Ferry - Preferred Method

A Install engine air inlet cover, F70163-1, as follows

{1) Insert F7OL&3-5 cover segment assembly lnto engine nose cowl and
engege each T-hook with aft end of engine inlet guilde venes (Fig.
201}.

{2) Insert F70163-6 gnd F0163~7 cover segment sssemblies, in that order,
into engine neose cowl  Engage T-hooks with engine inlet guide vanes.

{3) Tighten all T=-hook wing muts finger tight and lockwire to adjecent . .
angle.

B. Inpstall F70163-4 fan exhaust cover as follows.
(1) Remove engine side cowl panels and fan cowl panels (71-5-21).
{2) Position F70163-31 cover segment at top of fan exhaust duct forward
of fan air exhaust disphragm. Position F70163-30, -28, -29 end -30
cover seguents, in thet order, in fan ailr exhsust duct {Fig. 203).

NOTE. Two -30 segments are included in the -4 fan exhaust cover.

—_—

2
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ENGINE INLET
GUIDE VANES

T HOOK
{TYPICAL}

FI01683 5
COVER SEGMENT

ASSEMBLY /
F70163 7 \ ‘@

COVER SEGMENT L,

ASSEMBLY \\\\-\/h

F70163-6
COVER SEGMENT
ASSEMBLY

ungine Inlet Cover Tanstallation
Figure 201

F70163-11

e

F70162 30\

F70163-30
-

FWD
WD TS

\\\THOOK
(TYPICAL)
T~ k1016328
F70163 29 —

2 Fan Exhaust Cover Installation
Awg 20/77 Figure 202
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« (3) Engege esch T-hook with forward end of fan exhaust guide venes.
Tighten T-hook wing muts finger-tight and lockwire

(4) wWith thrust reverser in cruise position, remove forward thrust
reverser carriage stop bolts at the two slde carriages; insert a
FTI163-42 logck-cut bar between the track stop lug and the carrimge
gtop bolt hole at each side carriage and reinstall carriage stop
bolts (Fig. 203).

{5) Install left and right side cowl panels and fan cowl penels

C. Open Ignition ecircuit breeker and ENGINE IGNITORS IGN1 and IGN2 circuit
breskers on circuit bresker peanel P-6 for inoperative engine. Inctall
circuit bresker collers on opened breekers,

4  Prepare Incperative Power Plant for Three Engine Ferry Flight - Alternate
Method

A. Open left and right fen cowl panels {Ref 71-5-21).

B. With thrust reverser in cruise position, remove forward thrust reverser
carrisge stop holts a2t the two side carriages, insert locally fabriceted
lock-out bars between the treck stop lug and the carriage stop bolt hole,
and reinstall carrimge stop bolts (Fig 203},

CAUTION  ATTACH RED STREAMER TO LOCK-OUT BAR OR TC REVERSER CARRIAGE
TO ENSURE REMOVAL OF LCCK~CUT BARS AT AIRPLANE DESTINATION.

C. Close left sand right fan cowl panels.
D. Install either the following compressor inlet covers (Fig. 204).
{1) One Piece Cover Installation

(a) Remove engine nose cowl (Ref 71-5-11)

2
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SEE VIEW
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SIDE CARRIAGE
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(b) Attach cover between nose cowl and nose cowl mounting flange
using fasteners that normally mount nose cowl to engine.

NCTE: The mounting ring of a one piece cover should have a
maximum thickness of 0.064. If a thicker plate 13
used, the nose cowl may move forward so far that it
18 1mpossible to close the forward latch of the
nacelle forward fairing.

(2) Three Prece Cover Installation
(a) Remove nose dome and N1 tachometer generator.

(v) Attach the cover pieces to the engine front accessory drive
housing using the studs to which the nose dome normally
attaches.

(¢) Install aluminum strips between adjacent sections to provide
an air-tigh- seal and spliece the sections together.

E. Secure thrust reverser clamshell doors in reverse thrust position "
ags follows: B\

(1) Remove side cowl panels (Ref 71=5-21).
(2) Move aft thrust reverser sleeve to reverse thrust position.

(3) Disconnect hinge drive drag links (4 places) from hinge drive
1dler links and aft thrust reverser sleeve. Store links in _
airplane for later installation.

(4) Secure clamshell doors 1n the reverse thrust position by bdbolting
clamshell door restrainer between the two hinge drive idler .
links at bottom of reverser (Fig. 205).

NOTE: Clamshell door restainer hole centers are 13,125 inches
apart.

(5) Remove bolts securing clamshell door upper hinge arms %o aft
follow-up rods, align follow-up rods lock and resinstall bolts.

NOTE: Follow-up rod lock centers are 6.12% inches apart.

(6) Move aft reverser sleeve to forward thrust position and ensure
that locks have engaged by exerting aft force on sleeve.

(7) Install side cowl panels (Ref 71-5-21).

F. Open IGNITION circuit breaker and INGINE IGNITORS IGN1 and IGN2
circuit breakers on circuit breaker panel P-6 for inoperative
engine. Install circuit breaker collars on opened breakers.

7150 TR 71-78 Aug 21/77
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NOTES
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2 Compressor Inlet Cover Installaiion
Mer 15/65 Figure 20k ey
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HINGE DRIVE =
IOLER LINK -

NOTE  HINGE DRIVE DRAG POINT '"B"
LINKS REMOVED AND STOWED

HOLES IN CLAMSHELL DDOR

RESTRAINER TO ALIGN WITH

POINTS ‘A" AND "B" ARE 13 15

INCHES APART

HOLES IN FOLLOW-UP RODS LOCK TO

ALIGN WITH POINTS "C" AND "D ARE

6 12 INCHES APART (SEE VIEW 1) DOOR RESTRAINER

N POINT "A" i
FOLLOW-UP ﬂ::ém DOOR
RODS LOCK —
12 PLACES}
POINT C POINT D

HINGE DRIVE 1DLER
LINK {2 PLACES)

HINGE DRIVE DRAG

LINK {2 PLACES)

AFT FOLLOW-UP i
ROQ (2 PLACES)
¥ Lo

Clamshell Door Restyaint 2
Fligure 205 Mar 15/65
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TEMIi’ORARY REVISION NR. DFW 71-01

!;
il
INSERT FACI TO SUBCHAPTER 71-05- PAGE 401
!
| ; _
REASON FOR CHANGE; Engine Removal / Installation - Alternate Procedure.
J .

i
INSTRUCTION: Insert uﬁdated page.
|

i
| ¢

2.\

.’
|
|
1

| |
i |5

i |}
| |
| i;

I

I
NOTE: The insertion oﬂ!thls TR has to be listed in the Record of Temporary
' Revisions at thellbeginning of Volume 1.

| TR-Nr. 71-01

|
|
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POWER PLANT — REMOVAL/INSTALLATION

ALTERNATE PROCEDURE
| h

1. General |

| i
A. Any one engine ﬁay be removed without employing an aft fuselage
| jJack. When more than one engine 1s to be removed 1t 1is recommended
that an aft fuselage jack 1s to be installed in order to prevent the
possible tlpplnglof the airplane. See Chapter 7 for airplane jacking
procedure.

' GAUTION MAIN GEAR OLEOS MUST BE DEFLATED WHEN USING AFT FUSE-
LAGE JACK TO PRECLUDE AIRPLANE WEIGHT FROM SETTLING ON
NOSE GEEAH AND AFT FUSELAGE JACK
B. The engine aft trailer may be used for lowering and lifting the en-

gine. An engine |may not be
used to ensure that engine
tubes and wire bundles are

lowered or lifted unless extreme care 1is
components do not strike strut, that all
clear during movement and electrical har-

nesses are p051ﬁ10ned SO0 as not get trapped.

1 u
C. During engine removal all apertures must be blanked off with ap-
proved plugs and shields. Similarly all tube ends and electrical
connectors must|be covered and plugged as soon as possible after
disconnection. Conversely, during installation, covers and plugs
should be left in place until the connections are made.

|

7. Equipment and Materlglg

t

!

A. Engine Lift Trailer Model 4100B
|

B. Engine Mount Bolts Thread Protector F70010-4, -5, -6 or equivalent.

C. Engine HandllngﬁKlt - F70142 or equaivalent.

| w
D. Anti-Seize Compfund - EASE-OFF 990 or equivalent (1f required).
i

Engine Mount Nut (Rear) Reversible Ratchet Wrench - F71418 or equiv-
alent.

-

4. Eemcve Power Plant !
CAUTION

THE “FUEL FLOWMETEH” CIRCUIT BREAKERS MUST BE PULLED {OPEN)

| WHENEVER THE ENGINE FUEL SUPPLY LINE IS DRAINED OR THE AIR-
PLANE IS OUT OF SERVICE FOR MAINTENANCE THIS WILL PREVENT
DRY OPERATION DAMAGE TO THE TRANSMITTER

I l:

A. Disconnect external electrical power and ground airplane to an

I approved ground connection Position the battery switch on the
flight engineer’s upper panel to OFF.

CAUTION THE EXTERNAL ELECTRICAL POWER RECEPTACLE MUST BE
TAGGED TO PREVENT USE DURING REMOVAL AND INSTALLATION
OF AN ENGINE
| ‘ TR-Nr. 71-01
TCA: LX-N20199 ’

Page 3 of 20
Jun 01/2005
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B. Check that start levers are in CUTOFF position

c Depressurize utility hydraulic supply system.

NOTE: Utility hydraulic system 1s depressurized by positioning the
handle on the manual bypass valve located in the raight hand
wheel well, to BYPASS. Unscrew cap on hydraulic reservolir,
located in left wheel well, 3 turns to allow depressuriza-
tion.

D. Check that applicable énglne fuel shutoff valve, located in inboard
dry bay 1s closed and disconnect electrical plug from valve. Install
dummy plug into valve receptacle.

E. Remove main side cowl panels. Refer to 71-5-21." |

Y
F. Drain fuel supply line to engine. ’
|
(1) Place container, minimum capaclty five gallons, under engine
fuel pump, right side of engine.

(2) Remove drain plug on fuel pump and allow fuel to drain out, re-
place and tighten drain plug (see detail E., Fig. 406).

‘

G. Unlatch and remove nacelle forward fairing. Refer to 71-5-31.

H. Disconnect engine start control rod (1, Fig. 406) from start control
shaft lever arm, disconnect power control rod (2) from power control
shaft lever arm and install four rag pins to hold linkage in posi-
tion. '

I. Remove bolts from both ends of fan reserver control rod (18., Fig. -
406) and remove rod. Tag for identification. .

J. Remove duct clamps (14 and 15, Fig. 406) from thermal anti-icing
duct and pneumatic duct to engine starter When'fitted to airplane,
disconnect starter high pressure air supply line (16). Disconnect
electrical plug on pneumatic duct motor operateq valve

K. Disconnect two large electrical connectors (9, Fig. 406), and ex-
haust gas temperature disconnect plug (B), at horizontal fire wall.
When fitted to airplane, disconnect two single wire fire detection
system electrical connectors located aft of plug (8). Undo clamp
supporting wiring harness from engine forward mount brace.

L. Disconnect two large electrical connectors (3, Fig 406), olil guan-
tity indicating system and interphone connectors (5 and 2) from
strut vertical bulkhead. Unbolt two generator ground leads (1) and
conduit grounding lead (4) from right side of bulkhead (see detail
2 ). Unclamp electrical raceway duct on vertical bulkhead.

TR-Nr. 71-01

TCA: LX-N20199 71 5 0 Page 4 of 20
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I
M. Uncouple pneumatlc hose (6, Fig 406) at right side of strut verti-
cal bulkhead (see detail A.)

f

N. On engines fltteﬁ with turbocompressor, remove clamp (7, Fig. 406)
on turbocompressor output duct and disconnect turbocompressor pres-—
1l
sure sensing line (26} at T-fitting.
Y

o. Uncouple fan reﬁerser actuator pneumatic supply line (10, Fig. 4086)
at control valv% and at fitting slightly forward of strut vertical
bulkhead. Disconnect thrust reverser control valve pneumatic supply

line (27) at flex hose (see detail B.).
|

P. When removing eﬁglnes No. 2 or 3, uncouple hydraulic reservolr pres-
surizing line (¥eft side of engine)} (see detail C., Fig. 406). Also
at disconnect panel, right side of engines No. 2 or 3 uncouple hy-
draulic pump return line (ll), delaivery line (12) and pump 1inlet

I supply line (13) (see detail B.). Remove clamps that support hoses

.} from engine casing.

I |L

Q. At disconnect pénel {left side of engine) uncouple fuel supply line
! (23, Fig. 406) and strut drain line (24). When fitted to airplane,
disconnect wate% injection line (25) (see detail F.). Unfasten

| clamps holding flexible lines to engine casing,
ii
R. TUncouple and remove two aft thrust reverser follow-up contrel rods
(18 and 19, Flg” 406). Tag for identification.

1

S. Uncouple exhaust pressure sensing line (17, Fig. 406) at horizontal

‘ firewall and th thrust reverser pneumatic lines (22) at bracket
mounted on firewall above engine diffuser section. Uncouple combus-

| tor chamber dr%ln tank pressurizing line (see view 2.)

T. Disconnect twolaft thrust reverser actuator lines (21, Fig. 406) at
. | brackets mounte;d on horizontal firewall (see view 2).
l
CAUTION CAHEFULLY| USE ENGINE LIFT TRAILER TO FACILITATE ENGINE REMOV-
f AL/INSTALLATION AND AVOID ANY DAMAGE TO STRUT AND/OR ENGINE

| \

U. Carefully p031£1on engine lift trailer below engine.

|
| i

V. Attach forwardimount assembly to engine mount lugs (1, Fig. 409
Sheet 2 of 2) on left-hand side of engine using ball lockpins
(2ea ). Fwd lodk pin 1s installed from forward side of lugs, aft
| lockpin 1s installed form aft side of lugs.

W Attach forwardfmount assembly to engine mount lugs on right-hand
side of engine [using ball lockpins (2ea.). Ball lockpins are
\ installed from“aft side of lugs.

X Install aft support assembly, with roller assemblies, on positioning
trailer rails.:

i TR-Nr. 71-01
TCA: LX-N20199 . 71 5 0 Page 5 of 20
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i

Y. Install fwd support assembly, with roller assemblies, on positioning -
trailer rails,

Z. Raise rails until ball lockpins can be 1inserted in turbine case
flange mount ring holes on aft support assembly on both sides of en-
gine, ‘

AA. Align holes of fwd support assembly and fwd mount assembly and in-
sert ball lockpins on each side of engine.

AB. Extend safety feet from positioning trailer and'release weight from
wheels Extend stabilizing jacks of trailer until snug. .

AC. Extend stabilizing jacks of trailer until snug.

. AD Continue to raise until weight 1s supported by trailer. After enginel I’
1s positioned on rails, lock roller assemblies in place with locking
knobs

AE. Loogen cone bolt nuts on the three ‘engine mount 'fittings and fwd
lateral bolt.

AF. Visually check all disconnected points to ensure all tubes and har-
nesses are free of strut.

;H
' 1
AG. Remove and discard engine mount nuts and washers and install thread
protectors (Engine Mount Bolts Thread Protector F70010-4, -5, -6 ac-"
cording to location).

AH. Carefully lower engine. Check that all disconnect points are free !
and that tubing and wiring are not fouled. M

CAUTION USE EXTREME CARE TO ENSURE THAT ENGINE DUCTS AND CONE
BOLTS DO NOT STRIKE STRUT

TR-Nr. 71-01
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IICN 1P-AMMX-71-0001-01

SEE DETAIL A

GENERATOR GROUND LEAD |i 10 REYERSER PNEUMATIC LINE REYERSER CONTROL ROD

INTERPHONE CONNECTOR | 11 HYDRAULIC RETURN LINE DULETED
REVERSER PNEUMATIC LINE

ELECTRICAL CONNECTOR ‘.l 12 HYDRAULIC DELIYERY LINE
- 13 HYDRAULIC SUPPLY LING REVER3ER PNEUMATIC LINE
FUEL SUPPLY LINE

STRUT DRAIM LINE

GROUND LEAD ,
OlL QUANTITY SYSTEM i 14 DUCT CLAMP
ELECTRICAL CONNECTOR | IS DUCT CLAWP
1
b

BUR DN -
By GEgN2ES

PNEUMATIC LINE 16 MIGH PRESSURE AIR LINE WATER INJECTION LINE

plUET CLAMP ]g (WHEN RITTED TO ENGINE) (WHEN PITTED TO ENGINE)

EXHAUST GAS TEMPERATURE 17 EXHAUST PRESSURE LINE PRESSURE SENSING LINE
REYERSER PNEUMATIC LINE

DISCONNECT PLUG | 18 REVERSER CONTROL ROD
ELECTRICAL CONNECTOR |

FIRE DETECTION
SYSTEM DISCONNECTS

DETAILA '

Engine Plumbing and Electrical Disconnects
! Fig. 406 (Sheet 1 of 2)

1 TR-Nr. 71-01
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HCN 1P-AMMX-71-0002-01

HYDRAULIC RESERVOIR
FRESSURIZING LINE (ENGINES NO. 2 £3 ONLY]

COMBUSTION CHAMEER DRAIN
TANK PRESSURLZING LINE

7o 21

DETAIL E
Engine Plumbing and Electrical Disconnects
Fig. 406 (Sheet 2 of 2)
TR-Nr. 71-01
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|
!
l {ICN 1P-AMMX 71-0003-01

TYPICAL ALL |
FOUR ENGINES |

Powef and Start Lever Linkage Connections
! Fi1g. 407 (Sheet 1 of 2)
[
“ - TR-Nr 71-01
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IICN 1P-AMMX-71-0004-01

RIG PINS l

Power and Start Lever Linkage Connections
Fig 407 (Sheet 2 of 2)

TR-Nr. 71-01
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TRy

; HCN 1P-AMMX-71-0011-01

i 17 ] B2
i ‘y & . iﬁ} " 3 T
‘ 13 ]
¢ T - 1
! EANGR l O
18 A B
a #
14} .

Selector Valve |
Wheel T1ft cylinder
Hand pump q
Handle
Relase Valve |
Knob

Traverse adjustment

|
Rotation adjustment

t
}

1
2
3
4
5
6
7
8
9

—
L=

Pin I
Foot assembly i

—
[

Foot brakes
RolTer adapter l

—
[ZE I - ]

Drive Location 1l

—
s

Jaw

—
o

Drive Location

[y
(=)

Winch assembly

[
~

|
|
!
I
Draw bar tube F

|

ot
o

Winch drive !

[
¥~}

Upper M1t cy11nd€r
1

[A~]
o

Reservoir I
\
v l
!
|
i
1

v

Lift Trailer Operation
Fig. 408

) b
h
; : TR-Nr. 71-01
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IICN 1P-AMMX-71-0010-01
=
=]

A
k) 7 POSITIONING. THAILER

peran @)

Installation of Engine Using Positicning Trailer
and Engine Handling Adapter Kit
Fig. 409 (Sheet 1 of 2)

TR-Nr. 71-01
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|

' tL

Wi

IINB!RTIDFmtntg%ﬁ!ggg;‘%n!

1 FORWARD MOUNT ke
I SUPPORT ASSEMBLY ['

2 BALL LOCK PIN
(LEFT FWD ONLY

" INCORPORATES SAFTY PIN) “ b} :
3 FORWARD MOUNT SUPPORT || ] R E}

ATTACHING BOLTS 4 . I

4 BALL LOCK PIN

5 WASHERS (AN960-916) i|

' & DOUBEL ROLLER ASSEMBLY
LOCKING KNOB " ~

7 DOUBLE ROLLER ASSEMBLY |,

8 AFT MOUNT SUPPORT i
ATTACHING BOLTS

9 AFT SUPPORT ASSEMBLY )
10 BALL LOCK PIN

Engine Lift Adapter Set Installation

J Fig. 409 (Sheet 2 of 2)

TCA: LX-N20199 | 71 5 0 Page 13 of 20
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5 Install Power Plant

A Ground airplane to an approved ground connection.

{1) Check fwd and aft engine mounts and related support structure
inecl. strut to wing attachments at the front spar, mid spar, di-
agonal brace fittings and engine hoist attach points for evi-
dence of loose fasteners, nicks, c¢racks, gouges, chipped finish
and/or signs of visible damage.

B. Make sure external electrical power 1s disconnected and attach warn-
ing placard to external power connections. Position battery switch,
located on flight engineer’s panel, to OFF,.

C. Align positioning trailer under strut as accurately as possible to
facilitate installation.

CAUTION UNSTABLE CONDITIONS MAY EXIST IF THE FOLLOWING PRECAU-
TIONS ARE NOT TAKEN

- SAFETY FEET EXTENDED TO SUPPORT THAII:EH LOAD

- TRAILER STABILIZING JACKS MUST MAKE FIRM CONTACT WITH
GROUND

- DO NOT ATTEMPT TO LIFT TRAILER WITH JACKS

D. Extend safety feet and lower trailer until weight of trailer 1s sup-
ported on feet.

E Extend stabilizang jacks to make firm contact with the ground

F. Rotate and raise engine as required until fwd mount cones are
approx. 3 inches from being seated.

CAUTION WHILE RAISING ENGINE, USE EXTREME CARE TO ENSURE THAT EN-
GINE DUCTS AND CONE BOLTS DO NOT STRIKE STRUT ENSURE ¢
THAT ALL TUBES AND WIRE BUNDLES ARE CLEAR AS ENGINE IS BE-
ING RAISED CHECK THAT ELECTR!CAL HARNESSES ARE POSI-
TIONED SO AS NOT TO GET TRAPPED ON WRONG SIDE OF FRONT
ENGINE MOUNT STRUT BRACKET

G. Raise engine into place. Adjust positioning of trailer rails and en-
gine as necessary to obtain proper mating of engine mount cones and
strut hangers

H. Remove thread protectors

I. Apply antiseize compound, Ease-off 990, to engine mount fittings

CAUTION STRESS CORROSION CAN RESULT IF ANTISEIZE COMPOUND IS NOT
USE

J Install correct washer and nut on all three mount fittings. Snug up
all three nuts before making final torque.

TR-Nr. 71-01

TCA: LX-N20199 71 5 0 Page 14 of 20
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- CAUTION CHECK ENGINE REAR MOUNT NUT FOR CONFORMITY ON POWER
PLANTS INCORPORATING SAB 707/823, NUT MATERIAL IS NON-MAG-
NETIC AND HAS A 15/16 INCH EXTERNAL WRENCHING ON PRE-
VIOUS INSTALLATIONS, NUT MATERIAL IS MAGNETIC AND MAY HAVE
EITHER A 7/8 OR 15/16 INCH EXTERNAL WRENCHING IN CASE OF
MAGNETIC 15/16 INCH NUT, USE ONLY NEW NUT WHICH IS PROP-
ERLY TAGGED 65-10600-49 OR PAINTED WITH A GREEN VARNISH

NO OTHER NUT ALLOWED

K. Tighten aft fitting nut, forward left fitting nut and forward right

fitting nut to t%rques given 1in Fig. 410.
| !
I

l

L. Lower positioning trailer rails until weight of engine 1s no longer
on traaler. .

+ CGAUTION SUPPORT OR HOLD LEFT- AND RIGHT-HAND FWD SUPPORT AS-
SEMBLIES (1, FIG 409, SHEET 2 OF 2) TO PREVENT DAMAGE TO EN-
GINE COMPONENTS WHEN LOCKING PINS (4 AND 11, FIG 409,
SHEET 2 OF 2) ARE REMOVED AND TRAILER IS LOWERED

i
M. Remove lockpins (4 and 11, Fig. 409, Sheet 2 of 2) from both sides
of fwd support assembly (8 and 10, Fig. 409, Sheet 2 of 2) and lower

. rails. .

i

Iy
N. Retract and stow stabilizing jacks of trailer.

|

)
0. Retract tra:.leri!safety feet and remove trailer.

| [f

P. Remove locking blns (2, Fi1g. 409, Sheet 2 of 2} and remove fwd sup-

port assemblies| (1, Fig. 409, Sheet 2 of 2) from both sides of en-

' gine and reinstall fwd mount support assemblies on fwd support as-
sembly (8, Fig.' 409, Sheet 2 of 2) with locking pins (4, Fig 409,
Sheet 2 of 2}).

i
Q. Move pos:.t:l.om_n[g trailer away from engine,

| I

R. Connect fan reqérser actuator pneumatic supply line (10, Fig. 406)
to contrel valve and to fitting slightly forward of strut vertical
bulkhead. Connect thrust reverser control valve pneumatic supply
line to flex hose (See 27, Fi1g. 406).

||
0

S, On engine flttqd with turbocompressor install turbocompressor output
duct (7, Fig. 406). Connect turbocompressor pressure sensing line
| (26) to T—fltt#ng.
I

T. Bolt two generator ground leads (1, Fig. 406) and conduit grounding
lead (4) to brackets on strut vertical bulkhead. Connect pneumatic
line (6) on rléht s1de of bulkhead. Install electrical raceway duct

‘ 1n clamps on vertical bulkhead.

TR-Nr. 71-01
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LX-N19997, LX-N20000 Jun 01/2005

1
|



AC.

BOEING Zgw :
MAINTENANCE MANUAL

Connect two large electrical connectors (3, Fig. 406), ©i1l quantity
indicating system connector (5) and interphone plugs (2) at strut
vertical bulkhead.

Install fan reverser control rod (see Fig. 407). Refer to AMM Chap-
ter 78.

Bolt engine start control rod (1, Fig. 407) to start control shaft
lever arm, bolt power control rod (2) to power control shaft lever
arm. Refer to AMM Chapter 76 for rigging details

Install duct clamps on wing anti-icing air duct (14, Fig. 406) and
engine starter low pressure air duct (15) located between horizontal
firewall and engine diffuser case. Connect electrical plug on engine
wiring bundle to starter air valve If haigh pressure start system 1s
used on airplane, connect starter high pressure air supply line (16)
(see detail D., Fig 406).

-

Connect two large electrical connectors (%, Fig. 406) and exhaust
gas temperature electrical plug (8) at horizontal firewall (see view
1.). When fitted to airplane, connect two single wire fire detection
system electrical plugs passing through horizontal firewall aft of
exhaust gas temperature system plug.

Couple exhaust pressure sensing line (17, Fig. 406) to horizontal
firewall connection located above diffuser section Couple two aft
thrust reverser pneumatic lines (22) to engine thrust reverser sys-
tem at bracket mounted on underside firewall. Couple combustion
chamber drain tank pressurizing line (see view 2.),.

'

Connect two aft thrust reverser follow-up control rods (18 and 19, (
Fig. 406).

Connect two aft thrust reverser pneumatic lines (21, Fig. 406).

When 1installing engines No 2 or 3 connect hydraulic reservolr pres-
surizing line on left side of engine (see detail C., Fig. 406).

At disconnect panel on left side of engine, connect fuel supply line
(23, Fig 406) and strut drain line (24). If fitted,on airplane,
connect water injection line (25) (see detail F.). Install clamps
holding flexible lines to engine casing.

With all rig pains removed, check for free working of power and start
control linkage by moving power and start levers on 'pilot’s control
stand through working range.

TR=-Nr. 71-01
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TORQUE WUT

03000 — 3300
INCHES WITR

EASE OFF 930 LUBE

GR 3500 ~4000

POUND =ICAES BRY

Tolan — 220
POUND-EHCHES WiTH
EASE-OFT %42 LUBE

08 2000 - 2500
POUND ~DICRED DAY @
FWD

ENGINE REAR
MOUNT LINKS

‘ TYPICAL ALL
’ FOUR_ENGINES
{

Engine Mounts Installation
Fig. 410

‘ E' TR-Nr. 71-01
}
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AF. On engine No.2 or 3 reconnect hydraulic system as follows: |

(1) Completely fill hydraulic pump with Hydraulic Fluid, Fire Re-
sistant, BMS 3-11, by removing plug from filler port and filling
case of pump (see Fig 411).

(2) Depress valve in hydraulic supply self-sealing coupling and fill
hydraulic supply line (13, Fig. 406) with Hydraulic Fluid, Fire
Resistant, BMS 3-11.

(3) Connect hydraulic supply line (13, Fig. 406) at disconnect
panel.

(4) Connect hydraulic delivery line (12, Fig. 406) at disconnect
panel.

(5) Connect hydraulic return line (11, Fig. 406) at disconnect
panel.

AG. Install nacelle forward fairing. Refer to 71-5-31.

AH. At engine fuel shutoff valve in applicable dry bay, remove dummy
plug from airplane wiring. Connect airplane wiring to fuel shutoff
valve and manually open valve.

} AI. Reposition utility hydraulic bypass valve in right-hand wheel well
to CLOSED and retighten utilaty hydraulic reservoir filler cap 1in
left-hand wheel well.

AJ Position and install left and right engine side cowl panels 'Refer
to 71-5-21.

TR-Nr. 71-01
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IICN 1P-AMMX-71-0008-01

Hydraulic Pump Filler Plug
Fig. 411

| - END
1
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POWER PLANT (JT3D) - REMOVAL/INSTALLATION

General

A.

C.

Any one engine may be removed without employlng an aft fuselsage Jack.
When more than one engine is to be removed it is recommended than an aft
fuselage Jack be installed in order to prevent the possible tipping of
the alrplane. See Chapter 7 for sirpleme jacking procedure.

CAUTION: MAIN GEAR OLEDS MUST BE DEFLATED WEEN USING AFT FUSELAGE JACK
TO0 PRECLUDE AIRPLANE WEIGHT FROM SETTLING ON NOSE GEAR AND AFT
FUSELAGE JACK.

The engine installation sling has adjustable load centering features and
may be used for hoisting or lowering the engine, an engine may not be
handled using sling fittings unless a dolly 1s 1nstalled on these
fittings after their attachment to the engine case. Alternatively, the
engine and dolly may be raised or lowered with the engine installation
sling using a forklift as an overnhead hoist in place of a crane.

During engine removal all epertures mst be blanked off with approved
Pluge and shields. Similarly all tube ends and electrical connectors
mst be covered and plugged as soon as poeeible after discomnection.
Conversely, during installation, covers and plugs should be left in
Place untll the connections are made. 4,
-r i

Equipment and Materials

A.
B.
c.
D.

E.

Engine Installation Sling Assembly - F71141-501 or equivalent
Engine Mount Bolts Threed Protector F70010-k, -5, -6 or equivelent
Ingine Handling Kit - FJ014k2 or equivalent

Anti-~seize compound - EASE-OFF 990 or equivelent (if required)

Engine Mount Nut (Rear) Reversible Ratchet Wrench - FT1418 or eguivalent

3. Eemove Power Plant
CAUTION: THE "FUEL FLOWMETER" CIRCUIT BREAKERS MUST BE PULLED (OPEN)
WHENEVER TEE ENGINE FUEL SUFFLY LINE IS DRAINED OR THE AIRPLANE IS
OUT OF SERVICE FOR MAINTENANCE. THIS WILL PREVENT DRY OPERATION
DAMAGE TO THE TRANSMITTER,
5‘-=:q;f
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c.

D.
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Disconnect extermal electrical power and ground airplane to an epproved

ground lug. Position the battery switch on the flight engineer's upper J
panel to "OFF."

CAUTION: THE EXTERNAL ELECTRICAL POWER RECEPTACLE MUST EE TAGGED TO
PREVENT USE DURING REMOVAL AND INSTALLATION OF AN ENGINE.

Check that start levers are in "CUTOFF" position.
Depressurize utility hydrsulie supply system.

NOTE: Utility hydraulic system is depressurized by positioning the
handle on the manual bypass valve located in the right hand
wheel well, to "BYPASS." Unscrew cap on hydraulic reservoir, —
located in left wheel well, 3 turma to allow depressurization.

Check that applicable engine fuel shutoff valve located in inboard dry
bay 1s closed and digcomnnect electrical plug from valve. Insgtall dummy
Plug into valve receptacle.

Remove main side cowl panels. Refer to Tl~5-21.
Drain fuel supply line to engine.

(1) Place container, minimm capacity five gallons, under engine fuel
pump, right side of engine.

(2) Remove drain plug on fuel pump (see detall E, figure 401) and allow
fuel to drain out, replace and tighten drain plug.

Unlateh and remove nacelle forward falring. ' Refer to 71-5-31.

Disconnect engine start control rod (1, figure 402) from start control
shaft lever arm, discommect power control rod (2) from pover control
shaft lever arm and install four rig pins to hold linkage in position.

Remove bolts from both ends of fan reverser control rod (figure 402) R
and remove rod. Tag for identification. -

Remove duct clamps (14 and 15, figure 401l) from thermal anti-icing duct
and pneumatic duct to engine starter. When fitted to airplane, disconnect
starter high pressure air supply line (16). Diaconnect electrical plug
on pneumatice duct motor operated valve.

Disconnect two large electrical connectors (9) and exhaust gas
temperature discomnect plug (8), at horizontzl fire wall. When f£itted
to airplane, disconnect two single wire fire detection system electrical
connectors located aft of plug (8). Undo clamp suppoFting wiring
harness from engine forward mount brace.

Disconnect two large electrical commectors (3), oll gquantity indicating

system and interphone conrectors (5 and 2} from atrut vertical bulkhead.

Unbolt two generator ground leads (1) and conduilt grounding lesd (4)

from right side of bulkhead. (See detsil A.) Unclamp electrical )
raceway duct on vertical bulkhead.

2
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M  Uncouple pnewmatic hose (6) at right sade of strut vertical bulkheed, see
detail A

N On engines fitted with turbocompressor, remove eclamp (7) on
turbocompressor ouwtput duet and disconnect turbocompressor pressure
sensing line (26) at T-Titting.

O Uncouple fan reverser actuator pneumatic supply line (10) at control
valve and at fitting slaghtly forward of strut vertical bulkhezd
Disconnect thrust reverser control valve pneumatic supply line (27) at
flex hose (See detail B )

d

Wher removing engines Ne. 2 or 3, uncouple hydraulic reservoir
pressurizing line (left side of engine). (See detail C,) Also at
disconnect panel, right side of engines No. 2 or 3, uncouple hydraulic
pump return line (11), delivery line (12) and pump inlet supply line (13)
(See detail B ) Remove clamps that support hoses from engine casing,

Q At disconnect panel (left side of engine) uncouple fuel supply line (23)
and strut drein line (2L4), when fitted to airplane, discomnect water
ingection line (25) (See detall F } Unfasten cleamps holding flexible
lines to engine casing

R. Uncouple end remove two aft thrust reverser follow-up control rods
(18 and 1S), Tag for identification.

S. TUncouple exhaust pressure sensing line (17) at horizontal firewall end
two thrust reverser pneumatic lines (22) at bracket mounted on firewall
above engine diffuser section Uncouple combustor chamber drain tank
pPressurizing line  {See view 2 )

T Disconnect two aft thrust reverser actuatcr lines (21) at breckets mounted
on horizontzl firewall. (See view 2.)

U  Install engine holsting fitting on each side of engine at forward and aft
mount rings (See figure L03.)

V. Instell sling attaching shackles on engine hoisting fittings

W Position dolly under engine, Raise dolly to level of engine hoisting
fittings, locate engine fittings in fixtures on each dolly post and
insert locking plns

X Attach hoisting sling to shackles and take up slack in cables. Adjust
forward cables with hand hoist until taut (See figure L03.)

WARNIRG : LIGHTLY LOADED LEVER CHAIN HOISTS MAY RELEASE LOAD IF CONTROL
LEVER OR KNOB IS FORCED IRTO NEUTRAL OR FREE CHAIR POSITION,
ONLY PERSONNEL INSTRUCTED IN PROPER USAGE SHOULD OPERATE LEVER
CHAIR HOISTS.

~

<
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SEE DETAIL A

SEE DETAIL F

SEE DETAIL E

GENERATOR GROQUND LEAD 10 REVERSER PMEUMATIC LINE 19 REVERSER CONTROL ROD

i

2 INTERPHONE CONNECTOR 11 HYDRAULIC RETURN LINE 20 DELETED

J ELECTRICAL CONNECTOR 12 HYDRAULIC DELIYERY LINE 21 REVYERSER PHEUMATIC LINE

4 GROUND LEAD 13 HYDRAULIC SUPPLY LINE 22 REVERSER PNEUMATIC LINE

5 OIL QUANTITY SYSTEM 14 DUCT CLAMP 23 FUEL SUPPLY LINE
ELECTRICAL CONNECTOR 15 DUCT CLAMP 24 STRUT DRAIN LINE

& PHEUMATIC LINE 16§ HIGH PRESSURE AIR LINE 25 WATER INJECTION LINE

7 DUCT CLAMP (WHEN FITTED TO ENGINE) {WHEN FITTED TO ENGINE)

8 EXHAUST GAS TEMPERATURE |17 EXHAUST PRESSURE LINE 26 PRESSURE SEMSING LINE
DISCONMECT PLUG 18 REVERSER CONTROL ROD 27 REVERSER PNEUMATIC LINE

9 ELECTRICAL CONNECTOR

FIRE DETECTION
SYSTEM OISCOMNECTS

DETAIL A VIEW |

Engine Plumbing and Eleetrical Disconnects 2
7L-5-0 Flgure 401 (Sheet 1) Nov 15/6k
Page 40L
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HYDRAULIC RESERYOIR
PRESSURIZING LINE (ENGINES NO.2 &3 ONLY|

COMBUSTION CHAMEBER DRAIMN
14 15 TANK PRESSURIZING LINE

17 e 19 — 21

o o T
N II\,? i :L ,,|
i N b AN 21

DETAIL E DETAIL F

2 Engine Plumbing and Electrical Disconnects
Jun 15/63 Figure 401 (Sheet 2 of 2) Pszi-iag
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SEE DETAIL A

2. POWER CONTROL LIMKAGE

1, START CONTROL LINKAGE

TYPICAL ALL
FOUR ENGINES

Power and Start Lever Linkage Connections 2
T1-5-0 Figure 402 (Sheet 1 of 2) Aug 15/61
Pege LO6
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( Y Loosen nuts on three engine mount fittings.

Z. Adjust hoist cebles until engine 1e supported.

AA, Remove nuts from engine mount fitting, install thread protectors (F70010-
L, -5 or -6 according to location) and lower engine and dolly from strut

AB. Remove holsting sling from engine dolly.

RIG PIN

RIG PINS

~— pETAlL A
2 Power and Start Lever Linkage Connections
Aug 15/60 Figure 402 (Sheet 2 of 2) 71-5=0

Page LO7
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NOTE: ENGINE SLING HOOKS

HUST NOT TAKE LOAD

UNTIL ENGIME TRAMSPORTATION
DOLLY IS LOCKED IN POSITION.

AFT
HOISTING
RING

ENGINE
SLING
ENGINE Hoax
SLING -
HOOK .\
> FORWARD
HOISTING
ENGINE
APT HOISTING
FITTING
ENGINE
FORWARD HOISTING
FITTING
A J
N BALL-LOCK
DOLLY PIN
FORWARD
FITTING

A7
/:"

3 T
|
F @ TRANSPORTATION
/}\ﬁ SUPPORT

~+—TRANSPORTATION
DOLLY

SUPPORT AFT HOISTING FITTING
FORWARD HOISTING FITTING p
®
Engine Hoisting Sling Fittings Installation -
T1-5-0 Pigure 403 (Sheet 1 of 2) Aug 15/6¢
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Install Power Plant

A. GCround airplane to an approved ground lug.

(1) Check lforward and aft engine mounts and related support structure including
strul to wing attachments at the front spar, mid spar, diagonal brace
fittings and engine holst attach polnts for evidence of loose fasteners,
nicks, cracks, gouges, chipped finish and/or signs of visible damage.

B. Make sure external electrical power is disconnected and attach varning

placard to external power connectione. Pogition battery switch,
located on flight engineer's ponel, to “OFF,"

C. Attach engine sling to crane and ottach sling hooks to engine holsting
rings. A sultable load scale should be interposed between the sling
and crane, (See figure 403,)

SARNING ¢ LIGHTLY LOADED LEVER CHAIR HOISTS MAY RELEASE LOAD IF CONTROL
LEVER OR KNOB IS FORCED INTO NEUTRAL OH FREE CHAIR POSITION.
ONLY PERSONNEL INSTRUCTED IN PROPER USAGE SHOULD OPERATE LEVER
CNIAIN HOISTS.

CAUTION : EXERCISE CARE WHEN HANDLING AN ENCINE FITTED WITH NOSE COWL ARD
AFT THRUST REVERSER SLEEVE AS THESE ITEMS ARE DAMAGED IF BUMPED,

® LOAD SCALE

"
-

0

REAR CABLE PULLY

EMGIME SLING ASSEMBLY

!
HAND HOIST A

ENGINE TRANSPORTATION DOLLY

ggf Engine Hoisting Sling Fittinge Installatlion

gep 15/61 Figure 403 (Sheet 2 of 2) T1-5-0
Revised Page 1409

SN REV, November 7, 1981 TR 71-100
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D. AdJust hoist and sling until all cables are taut. Forward cables are

adjusted with hand hoist. Raise holst until weight of engine and dolly ,)\
are taken on sling,

E. Install thresd protectors (F70010-4, -5 or -6 according to loeatlion} on
engine mount fitting. Ensure that the three engine mounting tolts and
the mounting bolt holes in the strut fittings are clean.

F. Hoist engine into place, guiding the two forward and single aft mount
fittings into the mount supports (Fig. 403 and 404). Ensure correct mating
of atarter air duct and thermal anti-lcing alr duct, turbocompressor cutput
duct (when fitted to engine) and guide tracks for aft thrust reverser slieeve.

CAUTION. 1IT IS IMPERATIVE THAT BOTH FORWARD BOLTS AND REAR MOUNT BOLT ARE
ENGAGED SIMULTANEOUSLY TO PREVENT ANY POSSIBILITY OF THE ENGINE
YAWING DURING INSTALLATION AND CONSEQUENT TWISTING OF THE SUPFORT
LINKS. OBSERVE LOAD SCALE AT ALL TIMES ENGINE MOUNTS ENGAGE WITH
STRUT, AND AVOID LOAD INCREASES EXCEEDING 5% OF ENCINE WEIGHT. l ,

IF UNDUE STRESS IS APPLIED TO FORWARD AND/OR AFT ENGINE MOUNTS,
CHECK FORWARD AND AFT ENGINE MOUNTS AND RELATED SUPFORT STRUCTURE
INCLUDING STRUT TO WING ATTACHMENTS AT THE FRONT SPAR, MID SPAR,
DIAGONAL BRACE FITTINGS AND ENGINE HOIST ATTACH POINTS FOR
EVIDENCE OF LOOSE FASTENER3, NICKS, CRACKS, GOUGES, CHIPPED FINISH
AND/OR 3ICNS OF VISIBLE DAMAGE.

G, Remove threed protectors,
H. Apply antiseize compound, Ease-off 990, to engine mount fittings,
CAUTION: STRESS CORROSIQN CAN RESULT IF ANTISEIZE COMPOUND IS WOT USED.

I, Inetall correct washer end nut on all three mount fittings. Snug up
all three nuts before making final torque,

CAUTION: CHECK ERCINE REAR MOUNT NUT FOR CONFORMITY. OF POWER PLANTS
INCORPORATING SAB 707/823, NUT MATERIAL IS NON-MAGEETIC AND
BAS A 15/16 INCH EXTERNAL WRENCAING. ON PREVIOUS INSTALLATIONS,
NUT MATERIAL IS MAGNETIC AND MAY HAVE EITHER A T7/8 OR 15/16 INCH
EXTERNAL WRENCHING. IN CASE OF MAGNETIC 15/16 INCH NUT, USE ONLY
HEW NUT WHICH IS PROPERLY TAGCGED 65-10600-49 OR PAINTED ¥ITH A
GREEN VARNISH. KO OTHER NUT ALLOWED.

J. Tighten aft fitting nut, forvard left fitting nut and forwvard right
fitting nut to torques given in figure Lou,

K. Remove pins locking engine hoist fittings Into dolly posts.
L. Slack off holst and remove dolly assembly from engine,

M. Remove the forwvard and aft engine hoisting fittinés from engine. (See
figure L03.)

ROTE: Stow engline hoisting fitiings on engine transportation dolly,
Keep pins with fittings. h

N, Connect fan reverser actuator pneumatic supply line (10) <o control valve
and to fitting slig rly forward of strut verticel bulkhead., Cernant

thrust reverser control valve pneumitic supply line (27) to rlex hose.

(See figure 401.) 2
71-5-0 Aug 15/65
Page 410 TR 71-103 SN _REV. November 7, 1981
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|
TORQUE NUT )
T0 2000 — 2500 \ 3 [~—FORWARD MOUNT \
POLIND-INCHES SUPPORT
EITHER LUBED
on orr TORQUE NUT
TO 3000 ~ 3500

POUND-INCHES WITH
FASE QFF %90 LUBE
OR AS00 ~ 4000

POUND - INCHES DRY

ENGINE
FOAWARD LEFT
MOUNT LINKS

TYPICAL THREAD PROTECTOR

TORQUE NUT
ENGINE

REAR MOUNT Y0 180 = 220
SUPPORT FITTING POURD-IRCHES WITH
EASE-OFF 990 LUBE
OR 2006 - 2500

POUND -INCHES DRY @
FWD

SHIM
14 PLACES)

ENGINE REAR
MOQUNT LINKS

| ENGINE REAR_MOUNT

TYPICAL ALL
FOUR ENGINES

A: Boel. Airgram 6-T134-4231 dated June 27, 1967
B: Boei. Airgram of November 9, 1966 (I.T.Eg. AT4 71/8)

2 Engine Mounts Installation
Get 15/69 Figure LOk 71-5-0

SAB REV. {7 Nnv, 1969 Pege 411
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On engines filtted with turbocompressors install turbccorpressor output
duct (7). Comnect turbocompressor pressurs sensing line (26) to
T-fitting.

Bolt two generator ground leads (1) and cordult growndirg lead (4) %o
brackets on strut vertical bulkhesd. Connect preumatic line (6) on
right side of bulkheed. Install electrical raceway duct in clsmps on
vertical buikhead.

Connect two large electrical conmnectors (3), oill quentity indicating
system connector (5) and interphone plugs (2) at strut vertical bulkhesd.

Install fan reverser control rod.' {See figure 402,) Refer to Chepter
78.

Bolt englne start control rod (1, figure 402) to start control shaft
lever arm, bolt power control rod (2) to power control shaft lever exm.
Refer to Chapter 76 for riggirg details.

Install duct clamps on wing anti-icing air duct (1%) and engine starter
low pressure air duct (15) located between horizontal firewall end ergice
diffuser cas=, Connect electrical plug on engine wiring bundle to
starter air valve. If high pressure start system 1s used on airplane,
connect starter high pressure air supply line (16). (See detail D,
figure LO1.)

Connect two large electrical plugs (9) and exhaust gas temperature
electrical plug (8) at horizontel firewall. (See view 1,) When fitted
to afrplane, comnect two single wire fire detectlion system electrical
plugs passing through horizontal firewall aft of exheust gas temperatire
system plug.

Couple exhaust pressure sensing line (17) to horizontal firewall
comnection loceted above diffuser section, Couple two aft thrust
reverser pneumatic lines (22) to ergine thrust reverser systes at
bracket mounted ¢n underside firewall. Couple combustion chamber drain
tank pressurizing line. (See view 2.)

Connect two aft thrust reverser follow-up control rods (18 ard 19).
Connect two aft thrust reverser pneumatic lines (21).

When installing engines lio. 2 or 3, comnect hydraulic reservoir
pressurizing line on left side of engine. (See detail C )

{4}

At disconnect pznel on left side of engine, conrect fuel suprly line (2
and strut drain line (24), If fitted on airplene, connect wster
injection line (25)., (See detail F.)} Instell clamps holding flesible
lines tc engine casing.

)

With all rig pins removed, check fcr free working cf power ard start
control linkage by moving power and start levers or pilot's control
stand through werking ronge.

~

=
Nov 13/54
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On engine No. 2 or 3 reconnect hydraulic system as follows

(1) Completely fill hydraulic pump with Hydrsulic Fluid, Fire Resistant,
BMS 3-11, by removing plug from filler port and filling case of

pump. (See figure 405.)

(2) Depress valve in hydraulic supply self-sealing coupling and fill
hydreaulic supply line (13, figure 40l) with Hydraulic Fluid, Fire
Registant, BMS 3.11,

(3) Comnect hydraulic supply line (13) at disconnect panel.

(4) Connect hydraulic preasure line {12) at disconnect panel.
{5) Conneect hydraulic pump return line (11) at disconnect penel,
Instell nacelle forward falring. Refer to Tl-5-31.

At englne fuel ghutoff valve in sppliceble dry bay, remove dummy plug
from sirplene wiring. Connect airplane wiring to fuel shutoff velve and
manually open valve.

Reposition utility hydraulic bypasgs velve in right-hand wheel well to
CLOSED and retighten utility hydreulic reservolr filler cep in left-hend

wheel well,

Position end install left and right engine side cowl panels. Refer to
Tl-5-21.

Oct 15/68 71-5-0
-+
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PUMP SUPPLY LINE

PUMP PRESSURE
LINE

FILL PORT PLUG
2 PLACES)

EFFECTMITY | -
00-5JL and on

HYDRAULIC PUMP [

HYDRAULIC
PUMP INLET LINE

HYORAULIC PUMP = EFFECTIVITY l

QO-SJA thru Q0 SJH
QO SM and 00 SIK

Hydraulic Pump Filler Plug 10

71-5-0 Figure 405 Oct 15/68
Page L1l



",y

MAINTENANCE MANUAL

POWER PLANT (JT3D) - ADJUSTMENT TEST

EFFECTIVITY
Turbofan
l. Genersal
A. This section contains specific instructions required to satisfactorily

2
Jan 15/69 T1-5-0
+

start, operate, and shut down the engine under normal and emergency
conditions. The section also outlines a step-by-step sequence of tests
and checks to be performed to ensure that the engine is operating
eorrectly prior to adjusting engine trim for pesk performance of the
engline snd related systems. For additionsl information on = specific
Power plant system or camponent not covered in this section, refer to
the applicable page block and/or chapter.

Ensure thet the following general maintenance instructions are reviewed
and complied with, as applicable, when performing maintenance end/or
operetionsl procedures.

(1) Ensure that engine compartment is clean as mess sirflow tends to
draw foreign objects into the engine. Thoroughly clean and check
erea after completion of any work. Engine inlet aree shall be free
of dirt, oll, grease, and umised parts such as nuts » washers, and
lockwire,

(2) Ensure that openings end disconnected hose snd tublng are covered
with proper caps and plugs to prevent entry of foreign matter into
the system. Use external caps on all openings, not internal plugs.

(3) To prevent corrosion in the compressor stages and damage to the
second stage fan disc and blades, the engine inlet and exhaust
shall be covered if engine is to be left inoperative for more than
6 hours. If there is freezing precipitation and sufficient wind to
rotate engine compressor, engine inlet and exhaust shall be covered
Immediately.

() Before disconnecting fluid lines for draining, provide sultable
containers to catch drainage,

(5) When a removed ccmponent is to be replaced, install gaskets, O-rings,
fittings, brackets, etc., on replacement camponents in same relative
position as loceted on replaced component.

(6) Lockwire nuts, bolts, fittings, and comnectors in mccordance with

standard lockwiring procedures. Lockwlre shall be stainless steel
corrosion-resistance wire.

Page 501
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Engine Ground Safety Precautilons

(1) General

()

The operating characteristics of jet engines requires that all
engine operating parameters and ground safety precautions be
closely ocbserved. All engine danger areas, particularly engine
inlet and exhaust, should be avolded The following paragraphs
outline safety requirements that shall be observed t¢ prevent
possible injury to perscnnel and damage o property or
equipment.

The Adr Intake (Fig. SOL1)

WARTTISNG:

CAUTION.

ALL PERSCNNEL MUST AVOID DANGER AREAS I FRONT AJID 5ZAR OF
POWER PLANT AND REMAIN OUTSIDE QF ENGINE SAFETY BAR®PIIR, IF
USED, DURING GROUND RULLILNG CPIRATIONS. THE ZNCGINE IS CARAELE
OF DEVELOPING ENOUGH SUCTION AT THE INLET DUCT TO FULL A MANl
UP TO OR PARTIALLY ITTO THE DUCT WITHE PCSSI3LZI FATAL XESULTS.
THEREFORE, WHENV APPRCACEING ANY TYFE OF JET ZIGISE, FRECAUTIONS
MUST BE TAKEN TO KEEP CLZAR OF THE LNTALE AIR STREA!. THE
SUCTION NEAR THE INTALZE CAN ALSC PULL I EATS, GLASSZ3, L2CSE
CLOTHING AND WIPE-RAGS FRCM POCKETS. ANY LOOSE ARTICLIS MUST
BE MADE SECURE OR REMOVED 3EFORE WORKING ARCUID THE EIGIIE.

DQ ¥OT USE ZNGINE NACELLE SZRVICE INTZRPHOJE JACK CU =IGILE
WHICE IS TO BE STARTED OR IS IN OPERATION. FPERSCNNEL [IAY BE
IJJURED BY EIGINE INLET SUCTION OR EXHSAUST BLASTS.

PERSONNEL SHALL EXERCISE CARE TO ENSURE THAT HYELMET, “E=ADSET,
HATS, GLASSES, WIPS-RAGS, AND ARTICLES OF CLOTEIIG ARZ STRAPFDD
SZCURELY IN POSITICH QR REMOVED 2EFORZ WORKING APCJIZ TEE
ENGINE. NO EFFORT SHALL BE MADE TO REZTRIZVE ZUIRNMEIT IRCFPID
NEAR THE ENGINE INTAKE BUT THE THRUST LZVER SHALL Bz REZTURIEZD
TO THE FULLY RETARDED POSITION AND THE START LEVER DMEDIATZLY
MOVED TQ CUTOFF POSITION.

PERSONNEL DANGER AREAS SHALL RECEIVE SPECIAL COHSIDERATICH WEDI
POSITIONING PERSONNEL, EQUIPMENT, VEHICLES, OR QTHER AIRCRAFT
IN PROXIMITY OF OPERATING ENGINE.

BEFORE OPERATING ENGINE, CHECK THAT ENGINE INLZT, UFPER SURFTACE
OF WING AND FUSELAGE, AND RUSUP ARFAS ARE FREE OF SAYD, GRAVEL,
LOOSE OBJECTS, OR EQUIPMENT THAT COULD BZ DRAWN LITO THE ZNGLUZ
INLET OR THROWN AFTS BY THE EXHAUST BLAST.

CLEAR AREA SURROUNDING ENGINE OR ALL SNOW AND ICE. EXTTISIVE
DAMAGE TO COMPRESSCR BLADES CAN 3E CAUSZID 3Y TZE TTRAICT 70
THE ZINGINE OF RELATIVELY SMALL PIECTS OF ICE.

2
TR 71=115 Jan 15/69
SN REV. July 17, 1986

e )/



EFEECTIVITY ]

teory

nrnlal ) ;

MAINTENANCE MAHNUAL

TURBOSAN
DISTANCE FAOM AIRPLANE CENTERLINE
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E. Exraust Characteristies (Fig. 501)

(1} Velocity. Extreme caution must be exercised <hen parking the
aircraft for runup to avoid possible i1njury to personnel or damage
to property or other aircraft. At high engine rpm the exhaust blast
may plick up and blow lcose dirt, sizeable stones, or sand and debris
a distance of several hundred feet. A blast fence is recommended if
the engines are to be operated at high power settings in an area not
sufficient for dissipation of the exhaust blast.

{2) Temperature. High temperature will be found up to several hundred
feet from the exhaust nozzle depending on wind conditions. Concrete
aprons are recommended for runup areas as exhaust temperature close
to the englne i1s high enough to deteriorate bituminous pavement.
Occaslonally when a engine is started, excess fuel accumulation in
the tailpipe ignites and long flames are blown out of the exhause
nozzle. Stand clear of tailpipe during engine starting and remove
all flammable materials from vielnity of engine and aireraft.

(3) Toxicity. Tests have indicated that the carbon monoxide content of
exhaust gases is low but other gases are present which have a
disagreeable odor and are frritating in effect. Exposure will
usually cause watering or a burning sensation of the eyes. Less
noticable but important is the respiratory irritation which may be
caused. For these reasons exposure shall be avoided, particularly
in confined areas where the concentration of gases may increase.

F. Engine Ignition

WARNING: THE ENGINE IGNITION SYSTEM IS CHARACTERISTICALLY HIGH IN
ENERGY. THE NATURE OF THE SYSTEM IS SUCH AS TO RENDER IT A
HAZARDQUS, POSSIBLY FATAL, SOURCE OF ELECTRICAL SHOCK UNLESS
THE NECESSARY PRECAUTIONS ARE EXERCISED. DO NOT TOUCH IGNITER
PLUGS WHEN THE IGNITION IS ON. DO NOT TEST THE IGNITION SYSTEM
WHEN PERSONNEL MAY BE IN CONTACT WITH IGNITER PLUGS OR WHEN
FLAMMABLE MATERIALS ARE NEARBY.

G. Compressor Bleed Valve

(1) When checking the compreasor bleed valve for operation or performing
work on, or adjacent to, the bleed valve while the engine 1s

running, exercise extreme caution to stand clear during bleed valve
open operation. }

WARNING: WHEN THE BLEED VALVE FIRST OPENS DURING DECELERATION FROM
HIGH RPM, HIGH PRESSURE AIR IS DUMPED OVERBOARD AT VERY
HIGH VELOCITY. THE FORCE OF THIS AIR IS SUFFICIENT TO
KNOCK A PERSON OFF HIS FEET RESULTING IN POSSIBLE INJURY.
\
|
|

|
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H. EBngine Nolse

(1) The nolse intensity levels produced by an dperatirg Jet engine are
capable of causing temporary, as well as permanent, loss of
hearing. Even short exposures to extreme nolse may result 1n damage
to the ears and all peraonnel shall use some type of =2ar
protection. Noise can affect the ear mechanism in such a Jay as to
cause unsteadinesa or ipability to walk or stand without reeling.
Therefore, the use of cup type ear protection 13 recommended. If
engines are to be serviced from aero-stands or platforms these srall
be equipped with protective railing to prevent falls,

I. Engine Cooldown

(1) After engine operation, care must be taken to ensure that the

tailpipe has cooled before any work 1s performed in that area. All
other parts uaually may be worked on without danger of burn.

J. Fuel and Lubricating Oils
{1) All fuel and lubricating oils tend to dry the skin. Precauticns
should be taken to avoid contact with these fluids as much a3
posaibla.

Qperate Engine

A. General

(1) Before operating enginas, maln landing gear whaels must be chocked,
engine inlet and exhaust plugs removed, and engine inlet checkad for
freedom from foreign objects., The engine and its assocliated aystams
must be depreserved and serviced before attempting to start. During
cold weather it may be necessary to preheat the engine using an air
heater until tne compressor rotates freely.

TR 71-104
2
71-5=0 Nov 20/82
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All englnes are started by low pressure air from a ground air
source through the ground service conmection, or by en opersting
turbocompressor through the prneumetic crossover manifold. On
airplanes with hi/lo starters, high pressure eir from the airplane
self-contained source or from a ground high pressure source may be
used to start the engine. Refer to Sterting, Chapter 80. Initial |,
starts on newly instelled engines and motoring runs should be made
using & ground low pressure air source.

After three consecutive shutdowns following ground runups, the
combustion chamber drain tank must be emptied to prevent fuel from
spilling over the hot engine from the tank pressurizing line in
strut. Following e misstert or whenever 1t 1s desired to clear
engine of fuel or vapor, perform Clear Engine procedure,

After the stert has been accomplished, the engine and its essociated
systems must be tested for normel opermtion. On completion of tests,
the engine should be shut down in accordsnce with the Normal Engine
Shutdown procedure. If gbpormal conditicns arise during start or
run, the engine may be shut down in accordance with the Emergency
Engine Shutdown procedure.

To eliminate overservicing, the engine oll tank must be serviced
within 30 minutes after engine shutdown. Refer to Servicing,
Chepter 12.

Equipment and Materials

(1)

(2}

(3)

(&)
(5)

Apr 15/69
+

Ground Service Electrical Power Unit (60 KVA, 210 volt, 400 cps) -
Lowms Allis or eguivelent

Ground Low Pressure Ailr Supply Unit (35 peig minimum delivery) -
Boeing Model 502 or eguivelent

Ground High Pressure Air Supply Unit (3000 peig delivery) - starter
a1r bottle or equivalent

Thermcmeter (-20 to 120°F)
Shutoff valve fitted wath adapter tube snd nut to mate with No. 4

nipple. Valve outlet tc have drain hose connection suitable for
coupling of 1/2-inch bore hose. ({See figure 50L.)

T1.5-0
Pege 503
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(6) Length of hose fitted with adapter to sult pressurizing end dump
valve drain port (See figure 504 )

C. Motor Engine
(1) Remove engine inlet, fan and exhaust duct covers

(2) Check that engine fuel system has been bled and depreserved. Refer
to paragraph D.

(3) Connect external electrical power and ground low pressure air
supply to sirplane. (See figure 502.)

(4) Place thrust levers in fully retarded position and start levers in
"CUTOFF" position. (See figure 503.)

(5) Turn off all unnecessary aystem switches and pull (open) applicable
engine igniter circult breakers

CAUTION: TO AVOID POSSIBILITY OF INADVERTENT START DURING MOTORING,
PULL (OPEN) APPLICABLE ENGINE IGNITER CIRCUIT BREAKERS
LOCATED ON BATTERY AND ESSENTIAL 28V CIRCUIT BREAXER
PANEL (P6)
(6) Check that fire switch is in "NORMAL" position.
{7) When motoring inboard engines check following:
(a) Utility hydraulic reservoir is serviced
(b) EHydraulic lines are connected at engine disconnect panel.

(e) Bydreulic supply shutoff valve positioned to "OPEN,” if
applicable

(8) With alternate low pressure start switch at "OFF," position pressure
selector switch to "MANIFOLD," ("LOW PRESSURE")

(9) Position engine start control switch to "GROUND START" and cbserve
No rpm increase.

CAUTION- THIS IS A MOMENTARY TYPE SWITCH AND IF INADVERTENTLY
RELEASED PRIOR TO END OF MOTCRING RUN, SWITCH MUST NOT EE
RE-ENGAGED UNTIL 30 SECONDS AFTER ENGINE AND STARTER HAVE
STOPPED ROTATING.

DO NOT MOTOR ENGINE LONGER THAN NECESSARY  STARTER UNIT
DUTY CICLE ALLOWS A MAXTMUM OF 2 MINUIES ON AND 5 MINUTES
OFF. REFER TO CHAPTER 80, "STARTING."

(10) Discontinue motoring by placing engine start control and pressure
selector switches to "OFF" positicn \

6
TL-5-0 Jun 15/62
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D. Bleed and Depreserve Engine Fuel System.
(1) General

(a) Bleeding and depreserving of engine fuel system in neceassary
following inatallation of nev engine which has been preserved
in accordance with PWA Overhaul Manual or Maintenance Manual
procedure (storage period exceeding 28 days).

The applicable depreservation procedure is described in
paragraph (2).

(b) Bleeding only is necessary following new engine inatallation
which does not have fuel system preserved as per PWA instructions
or following ohange of fuel control, fuel pump or fuel heater,
or after removal of engine fuel atrainers or fuel flowmeter,
as air trapped in the fuel system can be removed by excercising
the throttle during engine running, until normal ocperation
and throttle reaponse is chtained,

Bleeding procedurs is described in paragraph (3).

—— FOWARD THRUST LEVERS

REVERSE THRUST LEVERS

IDLE DETENT

START DETENT

Y ‘ 1
\\ y W,; ENGINE START
S— ; LEVERS {CUTOFF POSITION)
S

/

SN TR T1-2

Throttle Control Stand

71-5-0 Figure 503 - ;
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(2) Bleeding &nd depreservation procedure (preserved engine).
(2) Remove pressurizing and dump valve drain plug, insert hose with

sdapter into drain hole and place hose end into five gallon cepacity
container,

{(b) Connect external power to zirplane and place engine fuel shutoff
valve switch to OPEN,

(¢) Position fuel boost pump switches to ON end check that fuel inlet
Pressure indicator light goes out.

(4) Move start lever to START position. (See figure 503).

(e) Motor engine {paragraph C) at 20 to 25% N2 rpm, until approximetely
two gallons of fuel have diacharged from fuel pressurizing and dump
valve drain port or traces of preservative oil disappesr.

(f) Move start lever to CUTOFF position end ture fuel boost pump
switches to OFF,

(g) Replace fuel pressurizing and dump valve dramin plug. (figure 504 ).
(n) Perform bleeding procedure as per paragraph (3),
(3) Bleeding Procedure ( non-preserved engine or accessories).

ROTE: Bleeding of the fuel system may be performed gimultaneocusly with
initial engine run up before trim, as described in parsgraph 2 I

(4) or 3¢ (13).
(a) Start engine s outlined in paragraph 2 EH,

NOTE: Closely monitor the EGT after light-up for evidence of
pesnible hot start.

(b) After engine has stabilized for five minutes at idle rpm,
purge gir from fuel control system by cycling the thrust lever
several times FWD and AFT, without exceeding 85% K2 rpm.

ROTE: Continue bleeding until stable fuel flow indication and
. normel engine operation with throttle reseponse is
obtained.

(c) Perform engine trim, or if not required, stop engine following
paragraph 2 J,

SN TR T1-2 71-5-0
GAB REY 27 DEC 1373 T MAT.FR, Page 507
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— FULL PRESSURIZING

AND DUMP VALVE
g SN TR T1-2
T.MAT.FR,
Engine Fuel Dump and Pressurizing Valve Test Connections
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E., Clear Engine

(1) Following any unsatisfactory start, an engine motoring run must be
performed to clear engine of trapped fuel or vapor.

(a) Motor engine at 20 to 25% N2 rpm for 10 to 20 seconds es
outlined in paragraph C,.

F. Prepare to Start Engine
(1) Check and clean area around airplene and insure that engine inlet
and exhaust ducts are free of foreign objects, Position perscnnel
guerds around plane at correct distance from engine.

.’ (2) Check that wing flaps are fully up, mein landing gear wheels are
chocked, nose wheel steering linkege 1s engaged and all gear locks
are instelled,

(3) Remove side cowl panels., Refer to 71-5-21.
(4) Depreserve and service engine and associated systems if necessary,
(5) Carefully check engire. Insure that all connections are tight and
free from leaks and that lines, tubing and controls are secure and
\\ Properly locked,
CAUTION: DURING FREEZING CONDITIONS CHECK FOR ICE IN ENGINE
COMPRESSOR INLET AND EXHAUST UNIT. TURN ENGINE
COMPRESSOR BY HAND IN COURTERCLOCKWISE DIRECTIOR AND
CHECK FOR FREE ROTATION, IF ICE IS PRESENT, PREHEAT
ENGINE WITH AIR HEATER. FOR ENGINE STARTING PRECAUTIONS
DURING EXTREME WEATHER CONDITIONS, REFER TC CHAPTER 72,
"ENGINE",
g (6) 1Install gide cowl panels.
(7) Check position of following switches:
() Fuel Heater, "“OFPF",
(b) Turvocompressor, “STOP".
(¢) V¥ing and Nacell Anti-Icing, "OFF",
(d) Low Preessure Bleed Air, "OFF".

(e) Air Conditioning Packs, “OFF",

SN TR Tl=-2 71-5-0
SAB REV 27 DEC. 1975 T.MAT,FR, Page 509
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Engine Starting and Operating Limitations

CAUTION:

CAUTION:

GROUND RUNNING OF THE ENGINE AT TAKECFF POWER SHALL BE
RESTRICTED TO 5 MINUTES DRY AND 2 1/2 MINUTES WET THIS WILL
PREVENT CERTAIN CCMPONENTS CF THE POWER PLANT INSTALLATION FROM
EXCEEDING THEIR TEMPERATURE LIMITATION

THE ENGINES SHOULD BE OPERATED ONLY WITH SIDE COWL PANELS
LOCKED IN PLACE, THIS WILL AVOID DAMAGE TO ENGINE WIRING AND
COMPONENTS CAUSED BY THE FAN AIR BLAST, AN EXCEPTION TO THIS
PROCEDURE CAN BE MALE TF THE FAN REVERSER ONLY IS POSITIONED
TO REVERSE THRUST. REFER TO PARAGRAPH L.A,

(1) The recommended start limitations for air turbine starters are as
follows:

(2)

A e

(=)

(b)

(e) -

For normel starting using low or high pressure (if high
pressure starters installed) the duty cyele is 30 seconds on
and 60 seconds off for first start,

For a slow starting engine using low pressure air, the duty
cycle may be extended to 60 seconds on at speeds up to
starter-cutout-speed and 60 secomds off. This extended duty
cycle may be repeated once and then a 5 minute cooling pericd
observed between extended duty starts,

Deleted,

Recommended engine operating conditions and limits are cutlined in
figure 505, Cperating conditions are described as follows:

(=)

(b)

(e)

(d)
(e)

TAKEQFF - Msximum thrust aveilable., Rating 1s obtained by
positioning thrust lever to obtain ccmputed TAKEOFF PLT or
Pt7/Pt2 (EPFR) for exlsting ambient conditions,

NCOTE: During static engine running conditions inlet pressure
(Pt2) sensing probe senses only barcmetric pressure
(PAmb). During takeoff and in flight, inlet pressure
probe senses both ram eir and altitude pressurs
variables.

MAX, CONTINUCUS - Maximum thrust which may be used
continuously. Rating is primarily intended for emergency use
during flight and is obtained by peositioning thrust lever to
predetermined PT7 or EFR.

v,

NORMAL RATED - Maximum approved for normal climb during
flight operatlon. Rating is obtained by positiloning thrust
lever in asame manner es for MAX. CONTINUOUS,

MAX CRUISE - Maximum thrust approved for cruising.

IDLE - This is not an engine rating, but a thrust lever
pesition sultable for minimum thruat operation on the ground or
in flight. It 1s obtalned by fully retarding thrust lever.

Jul 15/67

+




EFFECTIVITY ”"”’g %W/g gz, ,
TURBOFAN

MAINTENANCE MANUAL

N

H. Start Engine
(1) Start engine {ground low pressure air source).

CAUTION DURING FREEZING CONDITIONS CHECK FOR ICE IN ENGINE
COMPRESSCR INLET AND EXHAUST UNIT. TURN ENGINE
COMPRESSOR BY HAND IN NORMAL DIRECTION OF ROTATION
(CLOCKWISE AS VIEWED FRQM REAR OF ENGINE) AND CHECK
FOR FREE RCOTATION., IF ICE IS FRESENT, PREHEAT ENGINE
WITH ATR HEATER. FCR ENGINE STARTING PRECAUTIONS
DURING EXTREME WEATHER CONDITIONS, REFER TO ENGINE,
CHAPTER T2.

(a) Prepare check sheet to record engine date during stert end
. ground running operation.

(b) Provide electricel power and comnect ground low pressure air
supply to sirplane.

(e) Plmce thrust levers in fully retarded position and start levers
in CUIOFF positlon. Turn off a&ll unnecessary system switches.

(8) Check that adequate fuel 1s present in tanks end position fuel
shutoff velve switeh to CPEN.

(e) Position fuel boost pump switches to ON end check that fuel
inlet pressure indicator light goes out.

(f) Position ground stert selector switeh, if fitted, to LOW PRESS
(MANIFOLD) and position left and right wing air conditioning
manifold iscolation velve switches to OPEN.

(g) Hold englne start control switch on GROUND START (GND). When
N2 rpm reaches 15% and scme positive N1 rotation is indicated,
move engine start lever to START detent.

. CAUTTON: ADVANCING START ILEVER PREMATURELY CAN RESULT IN A
HOT START.

13
Apr 15/69 T1-5-0
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Operating Time Limit Max Observed 011 Press. |Oil Temperature
Condition (Minutes) Exhaust Gas PSIG Range °C
Temp (EGT) °C | Normel (III) (Iv})
Takeoff 5 555 (V) Lo-55 Lo-132
575 (V1) '
Max Continuous Continuous 490 (V) “ Lg-132
510 (VI) Lo-55
Maximum Cruise Continuous 4bgo (V) Lo-132
510 (V1) L0-55
Idle Continuous 340 35 Minimum Lo-132
Starting Momentary Lso
Acceleration 555 {V) Lo-132
575 (V1) ko-55

NCTE :

I PRotor maximum speed limits:

II  100% N1
100% N2

III. Normal oil pressure 15 40 to 55 psi.

6186 rm
9655 rpm

N1 rotor (JT3D-3)

N2 rotor (JT3D-
N2 rotor (JT3D-7

3

Above limits are based on fuel per WA 522-C and oll per BWA 521

- 6800 rpm (109 9%)

N1 rotor {JT3D-3B, JT3D-7 ) - 6850 rpm (110.8%)
JT3D-3B) - 10,250 rpm (106.2%)
- 10,300 rpm (106.7%)

At throttle settings of 62 percent

N2 rmm (approximately 6000 rpm) and above, oil pressures between 35 and 40

psi are undesirable

next takeoff.

r

011 pressures below normal ‘should be corrected before

IV  The oll temperature limit for continuous operation is 132°C (270°F) A
meximum 0il temperature of 143°C (2,0°F) 1s allowed for a maximum period
of 15 minutes,

V. JT3D-3 and JT3D-3B,

VI. JT3D-7.

71-5-0
Page 512
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Move engine steart lever to IDLE detent when N2 rpm reachee
spproximetely 50%,

CAUTION: IF STARTER DOES NOT CUT OUT BY 40% N2 RPM, RETURN
ENGINE START CONTROL SWITCH TC "OFF" POSITICN.

NOTE: Light-up will be evidenced first by rise in exheust gas
temperature (EGT) and should teke plece within 20 seconds
after step (g) 1s accomplished. N2 rpm and EGT should
be monltored immediately after light-up to ascertain thet
engine acceleretes normally and the EGT does not exceed
specified limite in Engine Starting end Opersting
Limitetions, figure 505. Observe starter limitstions.

CAUTION: WHENEVER THE ENGINE FAILS TO LIGET WITHIN 20 SECONDS
OR THE HGT IS CLIMBING RAPIDLY THRU LOO°C DURING A
START, RETUBN START LEVER TO CUTOFF TO AVOID
EXCEEDING THE 450°C MOMENTARY LIMITATION., CONTINUE
TO MOTOR ENGINE FOR 10 TO 15 SECONDS TO REMCVE FUEL
AND VAPOR OR EVIDENCE OF FIRE FROM WITHIN THE ENGINE,
OR UNTIL EGT BECOMES NORMAL, AFTER SATISFACTORY
CLEARING OF ENGINE, RETURN START SWITCH TO OFF.
AFTER ENGINE ROTATION CEASES, AND BEFORE ANOTHER
START ATTEMPT DETERMINE AND RECTIFY CAUSE OF
UNSATISFACTORY START.

NOTE: Tollowing the mbove procefure during a developing hot
stert cen uwsuelly prevent exceeding the temperature
limits.

Check thet engine mccelerstes normelly to idle rpm, end that
0il low pressure warning light goes out.

Place pressure selector switch, if fitted, to OFF, efter engine
has atteined idle rpm,

Tl.5-0
Page 513
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Allow engine to stabilize at idle rpm and check the following. \v
1) EFR  Approximately 1.06
2) EGT: 260°C normal (34L0°C maximm)
3) N2 rpm:  58% (+0/-2%)
4) Fuel Flow: Approximately 900-1000 pounds per hour
5) Oil Pressure 35 psig minimum (41 to 43 psig normal)
§) 01il Temperature: 40 to 132°C
7) Englr;e fuel filt;_-r temperature for applicable engine Fuel

filter temperature should reed approximately 10°C higher .,
than Indicated temperature of fuel in No 1 main fuel tank. ’

Start Engine {Low Pressure Air, Turbocompressor Source)

CAUTTION  DURING FREEZING CONDITICNS CHECK FOR ICE IN ENGINE

(a)

COMFRESSOR INLET AND EXHAUST UNIT. TURN ENGINE COMPRESSOR
BY HAND IN NORMAL DIRECTION OF ROTATION {CLOCKWISE AS
VIEWED FROM REAR OF ENGINE) AND CHECK FOR FREE ROTATION
T¥F ICE IS PRESENT, PREHEAT ENGINE WITH AIR HEATER. FOR
ENGINE STARTING PRECAUTIONS DURING EXTREME WEATHER
CONDITIONS, REFER TO ENGINE, CHAPTER 72.
For pneumatic crossover starts between engines on opposite
sides of airplane, position right and left wing manifcld -
isclation valve switches to OPEN

Start engine equipped with turbocompressor per paragraph (1),
and operate at idle rpm ¢

1

Place turbocompressor control switch for this engine to START

Check turbocompresser, on engine Just started, for satisfactory
operation.

Increase power cn this engine until pneumatic duct pressure -
reaches 35 psi. (This requires 85 to 86% N2 rpym.)

Place fuel shutoff valve switch to OFEN and fuel boost pump
switeches tc ON, for engine to be started .

Continue start procedure as outlined in paragraph (1) steps
(g} through (k)

Reduce power on engine used for cress-starting once second
engine attains idle speed

2
Jan 15/69
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Start Engine (Ground High Pressure Air Source, Engine 3)

CAUTION: DURING FREEZING CONDITIONS CHECK FOR ICE IN ENGINE INLET

()

(e)

(a)

(f)

AND EXHAUST TURN ENGINE COMPRESSCR BY HAND IN NORMAL
DIRECTION OF ROTATION (CLOCKWISE AS VIEWED FROM REAR OF
ENGINE) AND CHECK FOR FREE ROTATION. IF ICE IS PRESENT,
PREEEAT ENGINE WITH AIR HEATER FOR ENGINE STARTING
PRECAUTIONS DURING EXTREME WEATHER CONDITIONS, REFER TO
ENGINE, CHAPTER 72.

Provide electrical power and close starter air bottle
isolation valve. Refer to Starting, Chapter 80.

Connect high pressure sir supply to ground connection of high
pressure air system. (See figure 502 )

HOTE* High pressure air can be an extermsl air bottle or from

en sir compressor, capable of 3000 psig delivery.

Place thrust levers in retarded position and start levers in
CUTOFF position. Turn off all unnecessary systems switches.

Check that sdeguate fuel is present in tenk, and then position
fuel shutoff valve switch to OFEN.

Flace appropriate fuel boost pump switches to ON and check that
fuel inlet pressure indicetor 1ight goes ocut

Position ground start selector switch to EIGE PRESS (BOTTLE )}

Tl=5=0
Page S51La
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() Hold engine start control switech to GROUND START (GND). Advence )
the engine gtart lever to START detent at first Indlcation of
N2 rotor rpm., Additionslly for JT3 -7 engines, monitor the N1
tachometer for Indication of N1 rotaticon.

CAUTION: IF THE ENGINE IS ALLOWED TO TUERN TO 15% N2 OR GREATER
BEFORE MOVING THE START LEVER FROM CUTOFF, THE STARTER
TORGQUE WILL HAVE DECREASED 80 MUCH AT LIGHT-OFF THAT
THERE WILL BE INSUFFICIENT TORQUE FOR NORMAL
ACCELERATION TC IDLE, THE RESULT MAY BE A HOT OR HUNG
START.

CAUTION: FOR JT3D-7 ENGINES, IF N1 ROTATION IS NOT OBSERVED
DURING THE INITIAL FHASE QF THE START, THE START
SHOULD BE DISCONTINUED IMMEDIATELY

CAUTION: THE ENGINE START CONTROL SWITCH IS A MOMENTARY TYPE
SWITCH, PREMATURE RELEASE FROM GRCUND POSITION
BEFORE STARTER CUTOUT CAN CAUSE A HOT START.

NOTE: Light-up will be evidenced first by a rise in exhaust
ges temperature (EGT) N2 rpm, 5GT, fuel flow and oil
pressure should be monitored immediately sefter light-up
to ascertain thaet engine accelerstes normally and EGT
doee not exceed.the 1imits specified in Engine Sterting
and Operating Limitations, figure 505.

vy
(h) Retwrn engine stert control switch to OFF position .et starter
cutout or 40% N2 rpm, whichever comes first.
(1) Move engine start lever to IDLE detent when N2 rpm reaches
approximately 50%.
(1) Retwrn ground start selector switch (when fitted) to OFF
position when engine reeches ldle.
!

13
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(L) Start engine (eirplane high pressure alr source engines 2 and 3).

CAUTION: DURING FREEZING CONDITIONS CHECK FOR ICE IN ENGINE INLET

(&)

(b}

(c)

(a)

(e)
(£)

AND EXHAUST. TURN ENGINE COMPRESSOR BY HAND IN NORMAL
DIRECTION OF ROTATION (CLOCKWISE AS VIEWED FROM REAR OF
ENGINE) AND CHECK FOR FREE ROTATION. IF ICE IS PRESENT,
PREHEAT ENGINE WITH AIR HEATER, FOR ENGINE STARTING
PRECAUTIONS DURING EXTREME WEATHER CONDITIONS, REFER TO
ENGINE, CHAPTER 72

Provide electrical power and check thet starter system air
bottles are fully charged. Minimum bottle pressure for high
pressure starts is 2700 psig.

Place thrust levers in retarded position and start levers in
CUTOFF position. Turn off all unnecessary systems switches

Check that adegquate fuel is present in tank, and then position
fuel shutoff valve switch to OFEN.

Plece appropriste fuel boost pump switches to ON and check that
fuel inlet pressure indicator light goes out.

Position ground start selector switch to HIGH PRESS (BOTTLE).

Hold engine start control switch to GROUND START (GND). Advance
the engine start lever to START detent at first indiestion of
N2 rotor rpm. Additionally for JT3D-7 engines, monitor N1
tachometer for indication of N1 roteation.

CAUTION: IF THE ENGINE IS ALLOWED TO TURN TO 15% N2 OR GREATER
BEFORE MOVING THE START LEVER FROM CUTOFF, THE STARTER
TORQUE WILL HAVE DECFEASED SO MUCH AT LIGHT-OFF THAT
THERE WILL EE INSUFFICIENT TORQUE FOR NORMAL
ACCELERATION TC IDLE. THE RESULT MAY BE A HOT OR
HUNG START

FOR JT3D~-7 ENGINES, IF N1 ROTATIQN IS NOT OBSERVED
DURING THE INITIAL PHASE OF THE START, THE START
SEQULD EBE DISCONTINUED IMMEDIATELY.

THE ENGINE START CONTROL SWITCH IS A MQMENTARY TYPFE
SWITCH PREMATURE RELEASE FROM GROUND POSITIQN
BEFORE STARTER CUTOUT CAN CAUSE A HOT START.

NOTE: Lighteup will be evidenced first by a rise in exhaust
gas temperature (EGT). N2 rpm, EGT, fuel flow and oil
pressure should be monitored immediately after light-up
to ascertain that engine sccelerates normally and EGT
does not exceed the limits specified in Engine Starting
and Operating Limitations, figure 505.

Tl=5=0
Page 51LC
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(g) Return engine start control switch to OFF position at starter
cutout or 40% N2 rpm, whichever comes first,

(h) Move engine start lever to IDLE detent when N2 rpm resches
approximately 50%.

(1) Return ground start selector switch to OFF position when
engine reaches idle.

T1l-5-0 Aug 15/66
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I. Operate Englne and Assoclated Systems

(1)

(2)
(3)
(%)
(5)
(6)
(7)
(8)

2

Oct 15/6L

Operate engine at idle rpm for 5 minutes =md check Instruments for
Proper engine operation.

Deleted

Adjust engine oll pressure to within specified range Refer to
"Adjust Bngine 01l Pressure."

Accelerate engine four or five tumes to approximetely 85% N2 rpm
1o purge all ailr from fuel system

NOTE: Stable fuel flow indication with normal throttle response
1s considered to be satisfactory indication that zir has
been purged fram engine fuel system

With engine at idle, check thrust reverser operation  Refer to
Chapter 78, "Exhaust "

Slowly increase power from spproximately 50% N1 rpm and check surge
bleed valve operation with the assistance of a ground crewman.

The surge bleed valve may be cbserved through the port on the left
side cowl panel. Compare surge bleed valve operation for the
prevalling amblent temperature against the values of N1 rotor speed
as glven in figure S05A.

Increase power to approximately 90% N2 rpm, stabllize EPR (or Pt7)
and check engine and nose cowl enti-icing system operation.

CAUTION. TO PREVENT DAMAGE TO THE FOAM RUBBER MATERTAL IN THE
CENTER BAY OF THE INLET GUIDE VANES, LIMIT USE OF THE
ENGINE AND NACELLE ANTI-ICING SYSTEM TC 10 SECONDS AT
AMBTENT TEMPERATURES ABOVE 50°F (10°C).

Place nacelle anti-ice switch "ON" and check for decresse in EPR.
EFR value should decrease approximstely O Ob units Position
nagcelle anti-ice switch to "QFF "

71-5=0
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Retard thrust lever to idle position.

Check wing anti-ice system. Refer to Chapter 30, "Ice and Rain
Protection.”

Check constamt speed drive operation. Refer to Chapter 2U,
"Electrical Power "

On engines No. 2 and 3 check hydraulic system cperation. Refer to
Chapter 29, "Hydraulic " | .

Engine -
General

(a) If an engine has been above 85% N2 rpm for more than one '
minute during the five minutes prior to shut-down, engine must
be operated at idle rpm for an additional five minutes to
ensure uniform cooling.

(b) Emergency shut-down procedure will only be used when abnormal
conditlons arise or to prevent damsge to engine. If an
emergency stop from high power is necessary, both compressor
rotors must be checked for freedom of rotation when engine has
cooled.

Engine Shutdown Procedure (Normal)

(2) Allow engine to run at idle rpm for five minutes

(b) During last 30 seconds prior to engine cutoff advance power

3 :to 75 to 80%. This assures complete scavenging of the oil
sumps

(¢) Move start lever to "CUTOFF" position and check that engine
decelerates freely. Listen for any ususual rubbing or scraping
noises on rundown. ,

(2) Position fuel boost pump switches to "OFF" and: fuel shutoff
valve switch to "CLOSE."

2
oct 15/64
+



/

O EIND e 1
EFFECTIvTY ~f%£:2;Z;;:ZZ;uf

TURBOFAN MAINTENANCE MANUAL

NOTX: Present curve 1s compatible to engines having

LOW ROTOR SPEED —~ % NI

bleed valve with or without PWA 5B 5209 incorporated.

70 | !
e l /
: _—
{
| ”’Jr”’ ] '
T N e 1 1
85 ‘-J‘J' =l 4= — i ! :
' l ‘ I
Il N ‘
' i | | (
| [ ' 1
L _—__
0 ’ gl -f"-r’
I BN
i —
L
/ ROTE BLEED VALVE MUST BE OPEN
—"_—F‘ BETWEEN THESE LINES ON s mee
_/ SLOW DECELERATION
I il
- : l
I ) t
' H
S0
-0 0 0 40 60 Bo 100 120

ENGINE INLET TOTAL TEMPERATURE = Ty oF

APPLICABLE TO JT3ID-1, JTID-1-MCB JTIO-1-MC7 JTID3 JTID-38, AND JTID-7 ENGINES

Compressor Surge Bleed Valve Schedule
Figure 5054

2 T.EG.PR.
Jan 15/68 71-5-0
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{e) After three consecutive engine shutdowns, actuate the
cambusticn chamber drain tank Jiffy valve.

CAUTION: FAILURE TO DRAIN TANK WILL RESULT IN A HAZARD IF FUEL
DISCHARGED FRQM STRUT PORT DRIPS ON ENCINE.

(f) Service engine oil tank within 30 minutes of engine shutdown.
(3) Engine Shutdown Procedure (Emergency)

() Fully retard thrust lever and move start lever to CUTOFF in
quick succession.

CAUTTON* DO NOT PLACE START LEVER IN "CUTOFF" FOSITION WITH
ENGINE OPERATING IN THE HIGH RFM RANGE WITHOUT FIRST
RETARDING THRUST LEVER TO IDLE POSITION. RESULTANT
HIGH FUEL PRESSURES MAY CAUSE INTERNAL DAMAGE TO
FUEL CONTROL UNIT OR TURBINE WHEEL SEIZURE MAY CCCUR
DUE TO SUDDEN CONTRACTION OF ENGINE CASE,

(v) Pull appropriate fireswitch on pilot's lightshield.
(¢) Position applicable fuel boost pump switches to OFF.

(d) If engine is cowled, actuamte appropriate fire extinguisher
switch as required.

T.R. T1-71

2
T1-5-0 Apr 15/67
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(4) Internal Engine Fire During or After Shutdown

NOTE: Internal or tailpipe fires are not detected by cockpit fire
alarm but reported by ground crew,

(a) With external electrical power end ground low pressure 8ir
supply connected to the airplane:

{1) Plece engine fuel shutoff valve in "CLOSE" position.

(2) Om battery and essential bus circuit breaker panel P6,
open (pull)} appliceble "ENG IGNITION" circuit breakers.

(3) Open appropriate wing sir conditioning isolstion valve.
(4) Engage starter st any speed up to 15% N2 rpm.

ROTE; If poasable, engage starter only after engine has
Btopped rotating. It starter has been engaged with
engine running, inspect the starter for sheared
shaft or other damage before using the sterter
agaan,

(5) Motor engane to clear out all evidence of internmal fire
or tailpipe iire without regard for starter limitations.

(6) After tire is cleared, complete shutdown.

CAUTION: GROUND CHEW IS REQUESTED ROT TO USE EXTINGUISHER
AGENTS ON IFNTERNAL ENGINE FIRE OR TAILPIPE FIRE
UNLESS MOTORING FAILS TO BRING FIRE UNDER CONTROL.
BCT SECTION OF ENGINE CAN WITHSTAND VERY HIGH
TEMPERATURE. NORMALLY, IF AN INTERNAL FIRZ OR
TAILPIYE FIRE IS PERMITTED TO BURN UNTIL ENGINE
CAN BE MOTQRED, ERGINE WILL EXPERTENCE FAR LESS
DAMAGE THAN THAT WHICH WOULD BE CAUSED BY SPRAYING
A CORROSIVE OR CHILLING AGENRT INTO TUREINE EXHAUST
DUCT., ENGINE REMOVAL IS MANDATORY AFTER USE OF
LATTER METHOD.

(b) Witk only external electrical power connected to the eirplane:
(1) Ground crew observes fire dies out by i1tself,

(2) If fire intensifies, ask cockpit for pulling the respective
fire awitca, without dascharging A/C fire extinguisher bottle,

(3) Ground crew discharges fire extinguisher bottle intc the
turbine exhaunt duct.

(4) Engine removal 1s mandatory after use of &ny corrosive or
chilling agent.

71=5=0
Page 516C
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3. Adjust {(Trim ine
A. General

(1) Engine triming is performed at part power setting and is a necessary
requirement on newly installed engines or following & change of fuel
control unit, Periodic trim adjustments may also be necessary
during the life of the engine, to restore normal "cushion" between
take~off and full throttle position Since the fuel control is fuel
density sensitive, some change will occur in engine trim when
switching from one fusl to another. An engine trimmed with JB-L
fuel will be "overtrimmed™ when operated with kercsene while a
kerosene trimmed engine will be "undertrimmed" when operated with
JP-b4 fuel. The amount of throttle cushion available is sufficient
to absorb such changes and permit use of either fuel without having
to retrim the engines.

(2} Engine trim is affected by wind velocity and direction. Trim
adJustment loses 1ts effectliveness as the angle of wind direction
increases toward 90° from the engine inlet. Engines that are
trimmed in a2 crosse-wind will be "overtrimmed" when checked in 2 no
wind condition while engines checked in & head wind will be in an
"undertrimmed” conditlon. Taillwind conditions (beyomd 90°) tend to
direct engine exhaust gases forward to the engine inlet., Since
target values of turbine discharge pressure (Pt7) are corrected for
amblent air temperature, exhaust gasee ingested by the engine will
produce an inaccurate trim adjustment. (See figure 506.) Relative
wind veloclty may be disregarded providing the velocity is under 10
mph and a2 blast fence is employed. Otherwise, the airplane should
be headed into the wind. Engines should not be trimmed when wind
veloclty exceeds 25 mph or when icing conditions prevaill.

(3) A check sheet should be prepared to record engine operation dats
during the trim run. BSee figure 507 for sample check sheet layout.
Ambleniy temperature, true berometric pressure, nd idle and Pt7 tergets
ghould be recorded before commencing the engine trim run. The idle
and Pt7 target values are determined from the tabulated trim charts
(figure 511), The EPR (Pt7/Pt2) reading which corresponds to the
target PtT7 value should aelso be noted to provide a check between
the control cabin EPR indicator and the engine Pt7 test indicator.

2
Aug 15/65 T1-5-0
" Page 517



MAINTENANCE MANUAL

P
p
yds P, 450
Y
z -
rd N
P Y
y A Y
yd Y
Fi AY
i Y
i Y
) x
/ O
;"_ —
1 |
f -
f r m
|' > —_
L 1
90% e ( \ ——— 900
DO NOT DO NOT
TRIM TRIM

ALLEL?R

T TTYIraTreey

<>

: PREFERRED NOTE
TYPICAL FOR ALL ENGINES
E ACCEPTABLE TO ACHIEVE CONSISTENTLY GOOD TRIM

RESULTS THE AJRPLANE SHOULD BE

MEADED INTO THE WIND AND TRIMMED
m UNACCEPTABLE WHEN WIND VELOCITY (STEADY OR GUSTS)
IS NOT MORE THAN 25 MPH
D WIND DIRECTION WHEN WIND VELOCITY IS LESS THAN 10 MPH
WIND DiRECTION MAY 8E DISREGARDED IF

A BLAST FENCE 15 USED DURING ENGINE
TRIM

TRIMS ARE NOT RECOMMENDED WHEN WIND
VELOCITY EXCEEDS 25 MPH OR WHEN
ICING CONDITIONS PREVAIL

Wind Direction and Velocity Limits 2
71-5=0 Figure 506 Apr 15/69
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A/T S==inl W~ RATING NEXT FLIGHT NO FUEL GRADE WEATHER DATE
lOl 4
ENG| ENGINE ENG™SE DATA OAT BARC TAILPIPE FUEL QUANRTITY SBV TIME
ro"| SERIAL NO PLLTE SFEED °F_JINS HG ABS JCONFIGURATION POUNTS £ | R
1 ¥l Main
= Melr
3 #3 Main
n ) Main
Activete Or insta.. par: Dower trim stops Start anc run at idle for 5 minutep  Check

fue. nester[] ] | Jturbocomoressor [ ] ] | Jasti-ieing[ [ [ ] jend LP bleed [T | | Joff Increase
/ tc part pover trimr stop for .5 - 20 secomnas  Aojust MAX trim screv to part pover Pt7
wargetr Heauce power 1o idie mna adjust ldie itrip screv to give S84 Ko idle rpm Then trim
as followe Inprease pover 0 part pover trim stop for 2 minutes  Adjust MAX, trim screw

1o pari pover Pi7 serget guring Finsl 30 seconds,

ENG| POWEF | o p. pEEF OF Pry (Piiot's Pt~ {Test Gape) N1F™M| EGT|NoRPM | Wr OIL
POSEETT am | "am oGN] TARGET[ACTUALIORIGNL [TARGETfacTuarl ¢ | °c | % [Lb/Hr[PFTT
& PART

2_| POWEF

5 | TRIM

4 |3TOP
AtJust power o data plate Pt” - iiize for 3C eeconds

ENG| POWER { TARGETPILOTS |li2 R ADJ DATA
PCSBETTIRG Pi7 EPr % RPM PLATE SPEED

1| DATA
2] PLATE
2 CHECK '

[
Redurce power to i1die Shint down and deactivats or ptOV Pmrt power trim stop Btart and
Tuc at idie for 5 minutes, ther ilnzreamse power to take-off rating

ENG POWER EPR CP PL™ N3 EGT | N2 RPM W IRS LEFT AT 0OIL OIL REMARKS
pos! SETTING [FARGET Bomual (3R | °c (€ [RIM Lbsfﬂ.r PILOT'S QUAD| TEMP | PRESS
1 |70, Dry
2 1158 Seas
4
\ [
! HReauce power 1o idle for 5 mimutes " WEATHEF
Adjust idle rpm AR oI pressure a& regulred,
Sttt down
ENG{ POWER |No BB, OIL REMARKS
Pos! sETTING [ ¢ (R PRESS
~- IDLE
] B-2f
n] Nz R
2 Engine Trim Check Sheet
Aug 15/65 Figure 507 71-5-0
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SEE DETAIL A
FUEL CONTROL UNIT

REMOVABLE PART POWER TRIM
STOP (STOWED POSITION}

ART POWER TRIM
SSEMBLY (INSTALLED PCS!TION)

ol
<
>
im
pud
m
o

G‘/’ﬂdl =
RN N2 INTEGRAL PART POWER TRIM
&gy ) STOR ACTIVATED POSITION)

INTEGRAL CART POWER TRiM
STC® (STOWED POSITION)

DETAIL A
Fusl Conirol Unit Part Power Trim Stcps 2
50 Figure 508 Aug 15/65
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t
(4) Trimming the engine is accomplished by adjusting the IDLE and MIL

(5)

(Maximm) trim screws, on the forwerd end of the fuel control, with
the part power trim stop in the asctivated position to limit throttle
cross-shaft angle, Identification snd direction for edjustment is
stamped on the pad adjacent to the trim screws. (See figure 508.)
On engines fitted with weter injection, & water ingection trim screw
is l?cated on the forward face of the fuel comtrol (See figure
508, |

After a setisfectory trim run hes been accomplished, 1t 1s necessary
to run the englne at tekeoff prer to ensure that the TAKEOFF

rating end edequate throttle "cushion” are obteinsble. An engine
acceleration end decelerstion chec¥ should slso be performed

B Equipment end Materisls ' .

(1)

(2)

(3)

(3)

(6)

Oct 15/69
+

4
Manifold Pressure Gage - Kollsman Type 838K-3-05 or equivelent
(w1th current celibretion chart) and adspter hose with suitable end
fittings to connect pressure gege o PL7 test fitting.

Tachometer Indicetor . Takcel Model BHL50B (Howell Instruments,
Inc., Ft, Worth, Texas) or equivelent (with current celibration
chart) end adepter herness with four position selector switch - to
enable both pilots techometer inﬂdcaxors and test indicator to be
used similtenecusly. Adepter harness plug must mate with the
Amphenol connector 69-0R20-27S (100), located below the copilot's
waste contsiner. ({See figure 508, )

NOTE: The tachometer geer ratio for JT3D engines is O 435:1 (N2)
J
Thermometer - celibrated in degrees Fehrenheit (-20° to +120°F)

Ground Low Pressure Alr Supply Unit - (35 psig minimum delivery,
L50°F maximum temperature, 95 lbs/min, minimum flow) - Boeing Model
502 or equivelent.

l
Ground Service Electricel Power Unit - (60 KVA, 210 volt, 40C cps) -
Louls Allis or egquivelent.

]
'

Interphone Service Equipment

TlaS=0
Page 521
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(7) Flex Cable Assembly - Lear Inc. Part Number C3939C for dry engines
or C3930D for engines equipped with water injection.

(8) Water Injection Trim Adapter . Lear Inc. Part Number C39LUA or
equivalent for engines equipped with water inJection.

(9) Blest Shield - Lear Ine. Part Number C3gkaa

(10) Power Assembly - Lear Inc. Part Number 47344 (includes sctustor
controcl boX and two ceble sssemblies)

(11) Holding Frame - Lear Inc., Model Number 3927B

(12) Spacer (0.048 inch thick for JTI-1 engines; 0.099 inch thick for
JT30.3, JTI-3B, and JTL-7 engines) to serve ss shim between part
power trim stop and fuel control power lever arm at temperstures of
0°F and below,

C. Prepere toc Trim Engine

HOTE: An observer, with interphone to sirplene control cabin, should be
located at a safe distance from an engine undergoing trim
operations. }

(1) Open side cowl panels. Refer to T1-5<21
(2) Remove trim access door from the right side cowl panel (See flgure
509 )

(3} Check and clean up ares, 2ngine and engine mounted accessories.

(4) 1Install or activate pert power trim stop at fuel control (See
figure 508,)

NOTE: Scme fuel controls have s flip-lock type part power trim stop
while others have & removable type. Ensure that retaining
Bcrew of removeble type part power trim stop 1s fully
tightened so thaet trim stop will not work loose during encine
trim run,
CAUTION- PART POWER TRIM STOP IS SELECTIVE TO PRCVIDE CORRECT “CWER
LEVER POSITICN FOR RESPECTIVE FUEL CONTROL UNIT., STOPS
ARE NOT INTERCHANGEABLE BETWEEN FUEL CONTFOL UNITS

-

10
71-5-0 Jul 15/68
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COWL PAMEL.
LATCHES

IDLE SPEED
TRIM SCREW
IDLE
INCR b:@)
MIL
MIL (MAXTMUM) E
SPEED TRIM
SCREW
DETAIL A

Piy TEST FITTING

FUEL CONTROL
UNIT

ENGINE

TRIM ADJUSTMENT
FIREWaALL 5

SCREW
SEE DETANL A

Engine Remote Trim Equipment Arrangement
Figure 509 (Sheet 1) TL-5-0
Pege 5224
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FUEL CONTROL
UNIT T, '

!

TRIM ADJUSTHMENT N
SCREW PAD

AIRPLANES
WITH WATER
INJECTION

L//

TO COMTRZL BOX IN
I AR PII.ANE COMTROL CAB IN¢

i
BLAST SHIELD“ATTACHED
. TO SIDE COWL PANEL

(SI1DE COWL PANEL NOT SHOWN)

TRIM ADJUSTMENT

SCREW PAD .
AIRPLANES ’

WATER INJECTION © WITHOQUT

FLEx CABLE WATER . .

ASSEMBLY INJECTION ~ '

ﬁj" *'!):

-5
J
“ i
HOLDING FRAME
"s{— = E g
Remote Trim Equipment Arrangement 2
Flgure 509 (Sheet 2) Aug 15/65
T owr L W - 2
" "y ) 1 ' 4
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THROUGH CONTROL CABIN
WINDOW TO ACTUATOR.

CONTROL BOX

26V DC POWER
TO CONTROL BOX

MASTER
TACHOMETER
UNIT

CONNECTOR TO
AIRPLANE WIRING
{MS3106A 20 27P)
168 6R20 27P(135))

REMOVE COPILOT'S WASTE
CONTAINER TO OBTAIN
ACCESS TO AIRCRAFT
WIRING PLUG

3 Engine Remote Trim Equipment Arrangement
Oet 15/69 Figure 509 {Sheet 3) 71e5-0
Fage 523
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(5) Thread Pt7 adapter hose through the blast shield then through the )
cowl panel trim access door and conmeet to Pt7 test branch located
at engine firewall. (See figure 509.)

(6) Close and latch cowl panels,

CAUTION- ENSURE P47 ADAPTER HOSE IS NOT TRAPPED (R PINCEED EETWEEN
CONLING AND ENGINE COMPCWENTS.

(7) Thread the flex cable assembly through the blast shield and Insert
it up through the trim access door. Remove trim screw seals and
attach cable assembly to fuel control trim adjustment block. If
engine is to be trimmed with water injection (1f fitted), attach
water injection trim adapter cable. (See figure 509.)

(8) Install blast shield over trim access door opening.

CAUTION THE BLAST SHIELD MUST BE INSTALLED TO PROTECT REMOTE TRIM
EQUIPMENT FRCM DAMAGE BY THE FAN AIR BLAST. WHEN
TRIMMING PROCEDURE IS FINISHED COWL PANEL TRIM ACCESS DOCR
MUST BE REPLACED,

(9) Attach free end of flex cable to power assembly mounted in holding
frame. (See Detail B.) Locate control bax (detail C) in airplane
control cabin and route electrical cable from power assembly through
control cabin sliding window to control box. Also route Pt7 pressure !
line through cabin window to a convenlent location for observing J
manifold pressure test gage.

(10) Comnect manifold pressure gage to Pt7 pressure line, also connect
cable from power assembly to control box.

(11) Remove copilots waste container to galn access to fourteen-pin
electrical plug located on forward face of sirplane frame.

(S

(12) Comnect fourteen-conductor cable between alrplane plug and master
tachometer selector box. (See detail D.) Comnect two-conductor
cable between master tachometer selector bax and control box.

{(13) Close "ENGINE TRIM" circuit breaker on circuit breaker panel P5.

(1) Conneét external electrical power and ground low pressure air supply
to alrplane.

2
7150 Aug 15/65
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( (15)

(16)

(17)

(18)

Aug 15/65
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Accurately determine and record smblent temperature and local
barometric pressure.

CAUTION., DO NOT USE AIRPLANE OUTSIDE AIR TEMPERATURE (OAT)
INDICATOR TO OETAIN AMBIENT ATR TEMPERATURE. DO NOT
APPLY BAROMETRIC PRESSURE CORRECTED TO SEA LEVEL,
NORMALLY REPCRTED BY CONTROL TCMER.

Determine part power trim terget Pt7 for ambilent temperature and
true local barometric pressure using figure 511, Note equivelent
EPR value for check of pllot's indiesting system.

CAUTION. DIFFERENT TRIM AND TAKE-OFF POWER SETTING CHARTS ARE USED
ACCORDING TO THE TYFE OF ENGINE AND NOSE COWL INSTALIFD
CARE MUST BE TAKEN TO ENSURE THAT THE CEARTS USED ARE
APPLICABLE TO THE TYPE OF ENGINE AND NOSE COWL INSTALLED.

NOTE: Once the engine has been trimmed with either the large or
amall secendary inlet door the nose cowl may be changed to
the other type wlthout retrimming the engine.

Determine engine date plate speed power setting target Pt7, data
plate rmm correction, and data plate percent rpm correction for
amblent temperature and true local berometric pressure using flgure
511.

Record engine date plate N2 speed and a2djusted data plate N2 speed
10 check actual engine performance during trim rm.

NOTE Engine data plate N2 speed reference is stamped on data
plate tag located on forward side of engine flrewall,

T1-5-0
Page 525
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(19) Start engine.

CAUTICN: OBSERVE NORMAL ENGINE OFERATING LIMITATIONS WHILE
TRIMMING ENGINE. FPRQMPT THRUST LEVER ACTION MAY BE
REQUIRED TO PHEVENT CVERSPEEDING ENGINE IF THERE IS AN
AIR LEAK IN Pt7 SYSTEM OR IF MIL (MAXIMUM) SPEED TRIM
SCREW IS INCORRECTLY ADJUSTED CN NEW ENGINE.

NOTE: Turbocompressor {(cabin alr compressor), fuel heater, air
conditioning: units, anti-icing valves and low pressure bleed
air (outboard engines only) must be off during engine pert
power trimming. The engine trim dats charts (figure 511)
are based on NO AIR BLEED.

(20) Allow five minutes for englne to stabilize at idle rpm, then perform
the following checks:

(a) EGT: 340°C maximum

(b) N2 rmm: 58% (+0/-2%)

(¢) Fuel Flow: Approximately 900-1000 pph

(d) 01l Pressure: 35 psig minimum (L1 1=:o 43 psig normal)
{(e) 01l Temperature* L40o° tlo 132°C

NOTE: The utility hydraulic system pump and the generator
drive need nct be disconnected during engine power
adjustment since the no load power requirement of
these items 1s negligible. - ;

(21) If new fuel control unit has been installed, ensure all air is
purged from fuel system by exercising throttle four or five times
from idle to approximately 85% N2 rpm.

iy

D. Trim Engine, Part Power
(1) Preset idle rpm.

(a2} At ambient temperatures of 0°F and below, install & sham
between the part power trim stop and the power lever arm of
the fuel control.: Use a 0.048 inch shim for JT3D-1 engines
and a 0.099 inch shim for JI'3D-3, JT3D=-3B, and JT3D-T7 engines.

NOTE: Reduced part power trim targets are used at temperatures
of O°F and below to prevent exceeding take-off EFR
Use of the trim shim and the reduced Pt7 targets may
result in some power lever misalignment, therefore,
retrimming to the normal (ebove 0°F) part power trim
targets 1s recommended as soon as the ambient
temperature permits.

10
71-520 Jan 15/69
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Advence thrust lever untll contact is made with part power
trim stop. Stebilize for two minutes.

CAUTION: DO NOT USE EXCESSIVE FORCE WHEN ADVANCING THRUST
LEVER AGAINST PART POWER TRIM STOP AS DAMAGE MAY
RESULT TC TRIM STOP ASSEMELY. A DAMAGED TRIM STOP
IS CAUSE FOR REJECTION OF THE FUEL CONTROL.

Operate remote trim controls to adjust MIL (meximum) speed
irum screw st fuel control to obtain Pt7 part power target.

NOTE: Adjustment of maximm speed trim screw one-guarter turn
willl change Pt7 velue spproximately 1.0 in. Hg.

Retard thrust lever to 1dle position and adjust IDLE speed
trim screw to obtain idle rmm of 58% (+0/-2%) N2 rpm. Engines
equipped with turbocampressors must be edjusted to idle with
the turbocompressors operating.

NOTE: Good engine ascceleration 1s dependent on a high idle
rpu, Adjust idle rpm toward the high side of the
tolerance.

The above 1dle rrm adjustment rrocedure is recaommended
since there is interaction between IDLE end MIL

speed trim screws. Idle rpm should be rechecked after
fina] part power trim adjustment is asccamplished,

final part power trim adjustment. (No water injection.)

With turbocampressor turned off, edvence thrust lever umtll
contect is made with part power trim stop, stebilize at part
power setting for two minutes. During lest 30 seconds adjust
MIL speed trim screw to obtain trim terget Pt7 (+0.5/-0 in.
Hg Abs) and teke camplete set of engine instrument readings.

NOTE: When making trim screw adjustments, slways edjust Pt7
upwards to terget. This maey require adjusting to a
value below terget and then adjusting upward until
target 1is reached.

Retard thrust lever to obtain dste plate speed power setting
target Pt7 obtained in paragraph 3.C.(17). Pilot's EFR
indicetor should resd 1.36 units on power plsnts with small
secondary air inlet doors, or 1.37 units on power plents with
large secondary elr inlet doors. After 30 seconds record N2
rpm, Pt7 and EPR resdings at pllot's instrument panel and test
indiecators.

NOTE: When trimming JT3D-1 engines st embient temperatures
gbove T6°F and JT3D-3 or JT3D-3B engines et amblent

- T1-5=0
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temperatures above 110°F,- or JT3D-7 engines at ambient
temperatures where part power trim Pt7 1is lower than
deta plate power setting target P47, perform check of

. date plate power setting target in conjunction with the
takeoff thrust setting check.

(e¢) Retard thrust lever to idle position, stabilize three minutes
and recheck idle rpm with turbocompressor operating. If idle
rom 1s not satisfactory edjust ldle speed trim scerew and repeat
trim procedure.

{d) The precision tachometer N2 rpm reading, after calibration
correction is applied, should be approximtely equal to adJusted
data plate apeed of the engine, If a new engine exceeds 1.0%
N2 rpm over adjusted data plate speed, check for an open air
bleed, faulty instrumentation, leaking Pt7 system probes and/or
manifold, or wrong target. Retrim engine if necessary.

NOTE: If indicated N2 rpm exceeds ad]usted data plate speed by
more than 2,1%, investigate and correct cause of
performence deterioration. This upper limit of 2,1%

N2 rpm has been established to mllow for performance
deterioraticn over the entire service life of the englne
between overhauls,

If 1ndicated N2 rpm is 1.0% or more under adjusted data
plate speed, engine hot sectlon distress should be
suspected and further investigation should take place,

(e) Compare EPR recorded at pilot's instrument penel with EPR
equivalent of target Pt7 determined in paragraph C.(16).
Difference should not be greater than O 015 units. If
difference 1s greater, check EPR system and transmitter for
leaks and instrument errors.

(f) The pilot's N2 tachometer indicator should read within * 0.5%
rmm (* 50 rpm) of the trim kit calibrated tachometer irdicator.
If not within this tolerance, the pilot's indicator should be
changed and a check run with the new indicator.

(g) If engine is not fitted with water injection, reduce power to
idle, stabilize for 5 minutes and shut down. If engine is
fitted with water injection proceed to parsgraph (3) or ().

(h) Open right side cowl panel Remove and stow part power trim
stop assembly on fuel control unit., {See figure 508.) Close
r1ght eide cowl panel.

TR, T1-67 17
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(3) Check tekeoff thrust setting.

(&)

10 ‘
Jul 15/68,
+

()
(b)

(e)

Start engine and etabilize at 1dle rpm for 3 minutes,

If check of data plaste power setting target Pt7 could not be
performed during engine trim run becsuse of high embient
tempereture proceed as followe:

1) Advance thrust lever to obtain 1 36 EPR (1if nose cowl with
small secondary eir inlet doors 1e instelled) or 1.37 EPR
(1f nose cowl with large secondary elr inlet doors 1s
installed) Adjust EPR resding for system error, ss
determined during engine trim run, and stabllize for 30
seconds. Record N2 rpm, Pt7 and EPR reedings et pllot's
instrument panel snd mt test Indicators.

Advance thrust lever to takeoff setting. Refer to figure 511

CAUTICN THEERE IS RO THRUST LEVER STOP AT "TAKEOFF" POWER
SETTING, HENCE EXHAUST GAS TEMPERATURE AND N2 SPEED
MUST BE CAREFULLY MONITORED TO INSURE THAT OPERATING
ILIMITATIONS ARE NOT EXCEEDED,

Stabilize at teskeoff power setting for 15 to 20 seconds end
record pllot's engine instrument reedings.

Mark poeition of forwerd edge of thrust lever on control stend
ueing gremse pencll, tepe, or other temporery maerking method,

Retard thrust lever to idle position.

Lecelerstion end deceleration check

(a)

(v}

(e)

(a)

Advence thrust lever in one to two seconds from idle to the
tekeoff mark on the throttle stend determined in (3)(e) above.

Record engine mccelerstion time; the time elapsed from initial
sdvencement of the thrust lever wmtil the engine has reasched
95% of the takeoff N2 rpm recorded in persgraph 3.D.{3}(d)
above.

Remein st tekeoff power setting for 2 to 3 seconds end
decelerate engine to idle by retarding the thrust lever 1o
idle in 1 to 2 seconds. The engine should decelerste esmoothly
end stebilize st 1dle. Any "flemeout" is cause for rejection
of the fuel contreol

Only if engine sccelerstion time is greester then 7 seconds,
repeat steps {a), (b) end (c¢) until three satisfactory
accelerstions heve been completed. Allow the englne to
stabllize at idle rpm prior to repeating each ecceleration
check.

T1-5.0
Pege 529



SO, ING' - 1

_%E_U_,)_ erreCTIMTY |
TURBOFAN
MAINTENANCE MANUAL

(e) The normal acceleration time for the JT3D engine is 5.0 to 8,0 )
seconds under no air bleed conditions, If the engine cannot be -
accelerated within & seconds, the engine and/or fuel control
are considered to be faulty and should be investigated,

(f) Retard thrust lever to idle position and stabilize for five
minutes,

{(g) wWith turboccompressor switch in ON position, check idle speed
for 58% (+0%/-0.5%) N2 rpum.

(h} Shut down engine.

(5) Determine throttle cushion after final shutdown by pushing thrust
lever to full throttle and allowing it to spring back, Measure
end record the distance between takeoff thrust mark, step (3) (e}, ~
on control stand and forward edge of thrust lever. Return thrust .j
lever to idle. At sea level standard day conditions, the throttle
cushion will normally be hetween 1.00 and 1.75 inches.

(6) Remove all engine test instrumentation snd restore engine to normal
configuration,

(7) Seal IDLE and meximm speed trimmers with approved sealing wex.

(8) Remove and clean engine fuel and oil filter screens and elements.
Change applicable screens and elements if necessary.

(9) Check engine and engine moumted accessories for fuel and oil lesks,
(10) 1Install side cowl penels. Refer %o 7l-5-21.
L, ine Operation With Side Cowl Panels Removed

A. General

(L) The turbofan engine must normally be run fully cowled due to the
high velocity air discharging from the fan exhaust. On newly
installed engines the following special run should be accamplished
to check for fluid lesks and perform necessary-engine adjustments
hefore the side cowl panels are installed.,

B. Lesk Check Run - Uncowled
(1) Remove side cowl panels, if installed. See T1-5-21.
(2) with the thrust reversers in the cruise position, disconnect the

upper metal flex line at the left side of the thrust reverser,
(See figure 510,) Cap the line on the pressure side. (This wall

2
71-5-0 Aug 15/66
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[
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permit actuation of the forward thrust reverser only so that an
inspectlon and neceseary adjustments can be performed on the

engine.)
Start Engine.

Slowly move reverse thrust lever into reverse thrust position snd
set No rpm to 58%.

If engine oil pressure ig not in desired range andjust oil pressure
relief valve, See paragraph 4-C.

Incresse power in reverse thrust to the interloek stop and have =
ground crewman check engine for fluid leaks,

Operste turbocompressor, 1f installed, and check for fluild leaks.

Wnen fluld leske hesve been reectified retard reverse thrust lever to
idle and check thet reverger hag returned to cruilse position

Shut down engine and return reverser plumbing to normal
confaglration.

Instell slde cowl panels. See T1-5-21.

C. Adjust Engine 0il Pressure

(1)
(2)

2
Oct 15/62

Operate engine as in paragraph B above.

Remove 0ll pressure relief valve cover plugs, located on underside
of acceseory drive gear box, holding outer hex fitting with suitable

wrench. ({See figure 5104.)

CAUTION® 1IF THE OUTER HEX HEAD FITTING IS REMOVED PRESSURE RELIEF
VALVE PARTS WILL BE RELEASED AND WILL FALL T0 THE GROUND

AFT THRUST REVERSER
DEACTIVATION POINT

Aft Thrust Reverser Deactivation Point
Figure 510 T1-5-0
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(3) Carefully loosen the adjusting screw locknut. \

{4} While the oil pressure indicator on the flight engineer's lower
penel 1s monitored, turn the adjusting screw to obtain an o1l
pressure of 41 to 43 psig at 58 (+0/-2)% N2 rmm (1dle).

NOIE. On a cold engine (o1l temperature below 40°C) adjust oil
pressure to 43 psig at idle rpm.

OCne full turn on the adjustment screw results in
approximately a 2 psig change in engine cil pressure  Turn
the adjusting screw clockwlse to 1ncrease pressure and
counterclockwise to decresse pressure

(5} Tighten the locknut and recheck the pressure cn the oll pressure
indicator,

~0TE: For consistent readings hold a screwdriver on tne adjusilng .
screw while tightening the locknut

(6) Place a serviceable gasket on the relief valve liner and install
the cover plug

(7) Shut down engine and restore to normal configuration.

LOCK NUT

T

()

OIL PRESSURE OiL PRESSURE
RELIEF VALVE ADJUSTMENT

COVE &uG\B SCREW

Fngine 0il Pressure Adjustment 2
T1-5-0 Figure 510A Oct 15/65
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( >. Test Engine After Repair or Replacement of Engine Components

A. Genersl

(1) The extent of repair and replacement will vary with each engine;
therefore, the degree of test necessary to demonstrate satisfectory
repalr will vary also. When maintenance affecting the engine fuel
system has been mccomplished, perform the spplicsble P&WA test
pProcedure utilizing the TAKEOFF EPR setting specified in figure 511.
If meintenance accomplished does not affect the engine fuel system,
perform the applicable P&WA test procedure, utilizing the MAXIMIM
CONTINUOUS EFR setting from figure 510B. To determine the test

required for any given repeir, refer to Repair Test Reference Table,
Engine, Chspter 72,

-

3
Jul 15/69 71-5=0
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{S) Breather pressurizing valve housing for loose connections and
mounting bolts; vent for obstiructions.

(6) Tubing and hoses for loose or broken clamps, and loose or leaking
connections, hoses for chafing.

(7) Pressure transmitter and tubing connections for evidence of
leskage, mounting bracket for crecks and loose mounting bolts.

C. Check combustion case and turbine case as follows:

(1) Check exhaust cone, nozzle and struts for visible evidence of
cracks, dents, buckling, distortion, and leealized overheating,

(2) Check last stage turbine blades end trailing edge of nozzle guide
vanes for warpage, c¢racks, and foreign object damage.

CAUTTION. AIWAYS TURN ENGINE TUREINE OR N1 COMPRESSOR IN DIRECTION
OF NORMAL ROTATION (CLOCKWISE AS VIEWED FROM REAR OF
ENGINE).

(3} Check exhaust section for oil accumulation

(4) Combustion chamber case, turbine exhaust case, and exhaust cone for
local burnt spots and cracks.

(5) Thermocouples for insecurity, leads for chafing and loose clamps.
D. Check compressor section for following:

{1) Inlet guide vanes, front bearing support, amd visible compressor
blades for eracks and evidence of forelgn material having entered
the engine.

CAUTION: AIMAYS TURN EKGINE TURRINE OR N1 COMPRESSOR IN DIRECTION
OF NORMAL ROTATION (CLOCKWISE AS VIEWED FROM REAR OF
ENGINE).

{(2) Inlet pressure probe and temperature sensing elements loose, dented
or blocked.

(3) Compressor case exterior for cracks.
(4) Fan air outlet duct for cracks or damage.
E Check fuel components for following.
(1} Contrel, filter and heater, pump unit and connections for leaks;
screens for foreign matter, mounting clamps for loose check nuts

and broken or missing lockwire; control unit electrical connection
for broxken or missing lockwire,

71=5=0
Jan 15/69 Page gOZA

+ 27 DEC. 1575 (6028 BLANK)



CUHRGEY Y e, ST,
AsesessersdadirisbRaARsORYES RS _'Tm—_
R BOF AN
v MAINTENANCE MANUAL

(2) Pressurizing end dump velve for loose mounting bolts, valve
connections for lesks, screencs for forelgn matiter and weld
separations.

(3) Tubing for loose or broken clamps end loose or leeking connections;
flex lineg for chafing.

(4} Fuel flowmeter tremsmitters for evidence of leskage and loose
mounting bolts; electrical conmectors for broken or missing
lockwire.

F Check ignition components for following:

(1) Units for cracked mounts, loose mount bolts and loose connections.

(2) Ignition harness for loose or broken clamps, shielding crushed or
frayed.

(3) 1Igniter for erroded electrodes, improper gep clearance, cracked
insulators and loose leads.

G. Check pneumatic components for following:'

(1) Engine end ncse cowl anti-ice velve fittings for broken or missing
lockwire; anti-ice ducting for locse or broken clamps; duct jJolnts
for loose bolis.

(2) Engine pneumatic ducts for loose clemps; clamps and mounting bolts
for broken or missing lockwire; ducts and flexible couplings for
eracks or sbresions.

(3) Pneumetic starters for specified oil level; ducting, joints, and
clamps for eracks end loose bolts; starter for loose mounting
bolts; low pressure air shutoff velve for loose or ecracked mounting
clamps and freyed cables to electrical comnector.

H. Check engine controls for followlng:

(1) cCables for specified tension, corrosion and fraying, turnbuckles
for broken safety wire.

(2) Pulleys for misalignment with cable rums.

{3) Linksge terminal bolts for broken or missing cotter pins, linkage
for excessive pley and binding

(4) Levers for full trevel.

Aug 15/60 o 71-252
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Joint may be reworked by either of two methods* 1.) Use oversize bolt,
BAC-B30AJ12-55 or equivalent, and enlarge bores in flttings to regain
design clearance. 2.) Iastall 17-4FH bushings in fitting bores.

17-4FH stainless steel bushings allowed. Ream to size after installation.

17-4FPH stainless steel bushing allowed. Cadmium plate bushing Q.D.
before installation. Ream I.D. to size after installation.

Joint may be reworked by either of two methods 1.} Use oversize bolt
NAS2910-E25DW or NAS301l0-E25DW. and enlarge vores in fittings to regain
design cleerance. 2.) Install 17-4PH stainless steel bushings in
fitting bores.

Engine Mount Wear Tolerance Data 2
Figure 601 (Sheet 1 of 2) Dec 15/63
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DESIGN LIMITS WEAR LIMITS REWORK LIMITS
BUSHING | OVERSIZE
MAX. BUSHING
OR PLA
INCEX) Din. DIMMETER WEAR | DWAM | BRRliTTED | PLaTiG | INTERFERENCE
- pim, | CLEAR. BUILD-UP
MIN, | MAX. ANCE |YES| NO| MTL. | max. MIN | MAX.

v |o.62u1 | 0.6261)0.6290 X B> |o.7u41 [0.0005 | 0.0025
1 0.0050

oD |} 0.6234 | 0.6240{0.6191 X

ID {0.6245 | 0.6255]0.6280 X
2 0.00L0
. op |o.6234 | 0.62L0]0.6205 X

I |0.6245 | 0.6255{0.6280 X
3 0.00L40

op [ 0.623% | 0.6210]0.6205 X

Ip |0.62k5 | 0.6255|0.6280 X B> jo.m4s5 [o.0005 |0.0025
4 0.00k0

or |o.6234 | 0.6240]0.6205 X

0 {0.6245 | 0.6255|0.6280 X > 1o0.7u5_ {0.0005 |0.0025
5 0.00L5

op |0.6234 | 0.6240]0.6205 X

m Jo.6245 | 0.6258 |0.6290 X > 1o.7u45  |o.0005 |0.0025 |
6 0.0050

op_|0.6230 | 0.62100.6195 X

0 |0 6245 | 0.6258 |0.6290 X > |o.7045 [0.0005 |0.0025
7 0.0050

op _{0.6230 | 0.6240]0.6195 X

ID |0.6238 | 0.62580.6290 X 0.7438 ]0.0005 {0.0025
8 0.0050

op |o.6230 | 06010 Jo.6186 x | &=

1D 10.62b5 [ 0.6255 10,6290 X B> Jo.7ub5 Jo.o00s [0.0025
9 0.0050

OD__]0.6230 | 0.6240 |0.6195 X

0 Jo.7u55 | 0.7505 jo.7558 X > 10.8686 [0.0005 }0.0025
10 0.0070

op |o.7u68 | 0.7488 Jo. 7425 x| B>

0 }o.7486 | 0.7506 |o.7558 X = [o.8686 |0.0005 |0.0025
n 0.0070

op  }o.7u68 oqh&BLa.ths x | &=
2 Engine Mount Wear Tolerance [nta
Apr 15/63 Figure 601 (Sheet 2 of 2) 71-5-0
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I. Check electrical viring for chafing, loose or broken clamps, locae ft)
connectors.

’ (1) Specific Check

(a) Porform a grip check of the hydraulic pump valve connector
P185. Open connector and check!

1) Grip of each plug pin socket with o new pin size 16
F/M 030-1154-000 or equivalent.

2) Grip of ench~receptaclo pin with 2 new socket size 16
P/N 051=0731-000 or cquivalent,

BOTE: The grip force must be above 100 srama. Replace plug _
not meeting this lamit. Heplace and send hydraulic k.
pump to overhaul facility when rereptacle is feulty.

(2
.

Check engine wount linkoge and support brackets for cracks and loose
nutn,

X Examine nacelle etrut for following:

(1} Engine forvard mount fitting attaching bolta for looseuess; engine
mount right hand side fitting and left hand side cone fitting holes
for corrosion (boroscope); engine mount fitting and. bulkhead fop
eracka; thrust link fitting end terminal bolts for cracks, c
ecarrosion and vear; connecting bolt holaes for vear and corrosion
(boroecope); thruat link fitting connection and lower spar in this

. area for cracks and loose fasteners. Magnetic inspect forward
eéngine mount right hand side fitting and left hand oide cone
gétt;ng holea for cracks et each aircraft overhaul. (See figure
1.

(2) Engine rear mount support bracket and universal block for cracks;
connecting bolts for cracks, corrosion and wear; condecting bolt
boles for wear and carrosion (boroecope). Magnetic inapect rear
engine mount fitting hole for eracks at each aircraft overimul.

(3) Sxin and doublera around acéeaa openings for cracks and loces

fastenings.
(k) Accesn opening and gap covers tor cracis and loose or mimsing
fagtenern,
. -9 {S) Hacelle forverd fairing lateches and guide pins for loose fanteners,

i t ¢racks and corroaion.
L. Check engine vents, breather vpenings and drains for obatructiona.

M. Check engine combuatipn chambar drain tank for lcose suppert strapa, -
linea for kinks or loose connections.

©

2
71-5-0 Apr 15/63
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NOSE COWt SECOND ATR INLET DOCRS) - TNTENANCE FRACTICES
1. Removal/Installstion Nose Cowl
A. Remove Nose Cowl (See figure 20l.)
i(l}) Remove left and right fan cowl panels. See 71-5-21,
(2) Remove nacelle forward fmairing. See Tl-5-31.
|
CAUTION: REMOVE AND INSTALL FORWARD FAIRING CAREFULLY TO AVOID
DAMAGE TO SEALING SURFACES EEIWEEN TURBOCOMPRESSOR
EMAUST DUCT-AND PORT TN FATIRING.
(3) On engines equipped with turboccmpressor, loosen clamps and remove
turbocompressor flexible ailr inlet duct. Uncouple turbocompressor

air inlet scoop anti-icing alr supply line,

(4) Discomnmect clemps retaining turbocompressor wiring bundle at top of
nose cowl end uncouple ground interphone electrical plug.

(5) Remove lockwire from nose cowl installation bolts end shear pirs,

{(6) Loosen clemps retaining inlet strut anti-icing air supply line to
engine (four places). (View 1, figure 201.)

(7} Remove four nose cowl support bolts holding inlet strut anti-icing
alr supply line clemp brackets.

(8) Rotate brackets and clamps cut of the way for nose cowl removal.
(9) Support nose cowl and remove remsining installation bolts, Remove

nose cowl teking cere to avoid bumping or stressing the inlet strut
anti-icing alr supply line.

Mar 15/65 L T1-5-11
+ Page 201
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FLEXIBLE AR
INLET DUCT
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ELECTRICAL (
PLUG — —

% - INLFT STRUT
AMTI-ICING
""" AIR SUPPLY LINE

|

ANTI-ICING
AR SUPPLY

ANTI-ICING LINE
SUPPORT CLAMP

J

( f
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NOSE COWL [ a—
INSTALLATION BOLTS
TORQUE TO 150
TO 170 LB IN}

FWD
SUPPORT
CLAMP
NOSE COWL
STRUCTURE BRACKET
YIEW t
Nose Cowl Installation 2
Jan 15/68

Figure 201
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SHORT SHEAR PIN

TURBOCOMPRESSOR (ONE PLACE) [

, MOUNT FITTINGS
SCREW AND WASHER
. (TWO PLACES)
BOLT . l

(TWENTY PLACES}

\
\
LONG SHE AR PIN

(THREE PLACES)[>

ENGINE FLANGE ‘A"
FRONT YIEW

f [[=> INSTALL ON ENGINE PRIOR TO NOSE COWL INSTALLATION

D ENGINE INLET CASE ANTI-ICING AIR SUPPLY LINE
SUPPORT BRACKET LOCATION
2 . Nose Cowl Bolt and Shear Pin Instellstion
Maer 15/65 , Figure 202 71-5-11
' Page 203
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B. Install Nose Cowl )

(1) If nose cowl is to be installed on & new or overhauled engine,
install shear pins (four places) in engine flsnge A. Tighten
within torque range of 150 to 170 pound-inches, Install washers
and screws (two places) through aft side of engine flange A. See
figure 202 for flange hole locations.

(2) Taking care to avold bumping or stressing the engine'inlet strut
antl-lcing air supply line, align nose cowl on engine flange A.

(3) Insert and start s sufficlent number of bolts to retaln nose cowl
in pogition.

bolts retasining elamps to brackets,

E

(4) Reposition inlet strut anti-icing line support clamps and tighten ) .

(5) Imsert remaining nose cowl bolts end tighten all nose cowl
retaining volts to 150 to 170 pound-inches. Lockwire bolts: and
shear pins to adjacent boltheads or to adjacent splice chamnel
flanges,

(6) On engines equipped with turbocampressors, align enti-icing air
supply line coupling and connect to turbocompressor air inlet
scoop. Fit flexdible duct over turhoccampressor inlet and secure
¢lamp.

(7) Cormect ground interphone electrical plug at 12 o'clock position on
nose cowl. Secure clamps retaining turbocompressor wiring bundle
to top of nose cowl,

(8) Install nacelle forward fairing and latch in position. See T1.5-31.

(9) Replace left and right side cowl panels. See T1-5-21.

2
T1-5-11 Jan 15/68
Page 204 +
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1, QRemoval/Installation Nose Cowl
A. Remove Nose Cowl (See figure 201,)
(1) Remove left and right fen cowl panels. See T1l-5-21.
{2) Remove nacelle forward fairing. See Tl-5-31.
CAUTION. REMOVE AND INSTALL FORWARD FAIRING CAREFULLY TO AVOID

DAMAGE TO SEALING SURFACES BETWEEN TURBOCOMPRESSOR
EXHAUST TUCT AND PORT IN FAIRING,

"‘ (3) On engines equipped with turbocampressor, loosen clamps and remove
R turboccmpressor flexitle air inlet duect., Uncouple turbocompressor
air inlet scoop anti-icing eir supply line.

{4) Discommect clamps retaining turbocompressor wiring bundle at top of
nose cowl and uncouple ground intervhone electrical plug.

(5) Remove lockwire from nose cowl instellation bolts and shear pins.

(6) Loosen clamps retaining inlet strut anti-icing air supply line to
engine (four places), (View 1, figure 201.)

(7} Remove four nose cowl support bolts holding inlet strut anti-icing
air supply line clemp brackets.

(8) Rotate brackets and clamps out of the way for nose cowl removal.
{9) Support nose cowl and remove remeining installatlon bolts. Remove

nose cowl taking care to avoid bumping or stressing the inlet strut
anti-icing elr supply line.

{

15/6 Ti=-5=-13
}:E: 5/ ? Page 201
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FLEXIBLE AIR
INLET DUCT

ANTI-ICING
AR SUPPLY

ENGINE FLANGE A PLUG

SHEAR PIN
{4 PLACES)

ANTI-ICING LINE
SUPPORT CLAMP

INLET STRUT
ANTI-ICING
AIR SUPPLY LINE

@ NOSE COWL
FWD !

INSTALLATION BOLTS
TORQUE TO 150

TO 170 LB IN)
SUPPORT
CLAMP
NOSE COWL
STRUCTURE BRACKET
VIEW 1
Nose Cowl Installation 6
T1=5=13 Figure 201 Jan 15/68

Page 202




N

ARSANASELRILALACISRARBERNSAN Ny

I 77 5=/ VA

CerrECTIVITY 3 el /277/ ¥

TURBOFAN
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(18 PLACES)

MAINTENANCE MANUAL

'

SHORT SHEAR PIN
SCREW AND WASHER (1 PLACE)

{1 PLACE} >

TURBOCOMPRESSOR
MOUNT FITTINGS

BOLT (66 12864 2)
(1 PLACE)

Mar 15/65

LONG SHEAR PIN
(3 PLACES) >

ENGINE FLANGE “'A"
FRONT VIEW

[=> INSTALL ON ENGINE PRIOR TO
NOSE COWL INSTALLATION

ENGINE INLET CASE ANTI-ICING AIR SUPPLY LINE
SUPPORT BRACKET LOCATION

Nose Cowl Bolt end Shear Pin Installation
Figure 202 T1l-5=-13
Page 203
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B. Instell Nose Cowl

(1)

(2)
(3)
(%)

(5)

(6)

(1)

(8)
(9)

T1-5-13
Page 204

If nose cowl is being installed on a new or newly overhauled engine,
install shear pins (four places) in engine flange A. Tighten
within torque range of 150 to 170 pound-inches. Inatall washer and
screw through aft side of engine flange A. See figure 202 for
flange hole locations,

Taking -care to avoid bumping or stressing the engine inlet strut
anti-icing air supply line, align riose cowl on engine flange A.

Insert and start a2 sufficient number of bolts to retaln nose cowl
in position,

Reposition inlet strut anti-icing line support clamps and tighten
bolts retaining clamps to brackets.

Insert remaining nose cowl bolts snd tighten all nose cowl
retaining bolts to 150 to 170 pound-inches. Lockwire bolts and
shear pins to adjacent boltheads or +o adjacent splice channel
Tlanges.

Cn engines equipped with turbocompressors, slign antli-icing eir
supply line coupling and comnect to turbocampressor sir inlet
geoop. Fit flexible duct over turbocompressor inlet and secure
clamp.

Connect ground interphone electrical plug at 12 o'clock position on
noge cowl. Secure clamps retaining turbocompressor wiring bundle
to top of nose cowl, '

Install nacelle forward fairing and latch in position. See 71.5-31.

Replace left and right side cowl panels, See Tl-5-21.

@
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A DOORS, 13 x 16 TNCH GE) - MA ANCE TICES

Alr Inlet Doors

A. Remove Secondary Air Iniet Doors

(1)

(2)
(3)

Remove screws (10 places) securing splice strap to nose cowl and
door hinge assembly. (See figure 201.)

Remove splice strap and shims (2f instelled).

Remove bolts (6 places) securing door hinge assembly to nose cowl
bulkhead.

Remove secondary air inlet door and also shims (if installed).

/— ——SPLICE STRAP

[#)
SECONDARY
BOLT
SECONDARY AIR (6 PLACES) — algo:zNLET
INLET DOOR
Q

LAMINATED ”\Q,

1w
gl?lsus covL ;Eoumsm ; -~ Q

¢ K=
&/

DOOR HINGE

ASSEMBLY i
SPLICE LAMINATED AN
STPAP . REQUIRED)

NOSE COWL
SCREW
(10 PLACES)—f BULKHEAD 2 \

10s]
Osee DETAIL A DETAIL A

& Secondary Alr Inlet Door Installation
Mar 15/65 Figure 201 71-5-14
+ Pege 201
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B, Install Secondary Alr Inlet Doors. j)

(1)

(2)

(3)

(k)

T1-5-1k4
Page 202

Position secondary air inlet door into nose cowl skin cutout and
align holes in door hinge assembly with mating holes in nose cowl
bulkhead .

With door bonding Jumper positioned as shown, install, but do not
tighten, bolts securing door hinge assembly to nose cowl bulkhead.
(See detail A, figure 201.)

Measure distance between aft edge of door and nose eowl skin. Gap
should be within tolerance indicated in section B-B, figure 202,
If adjustment of door position is required, remove bolts installed
in paragraph B, (2) and install lsminated shims between door hinge
assembly and nose cowl bulkhead. Reinstall, but do not tighten

bolts removed. III
Measure gaps between upper and lower edges of deor and nose cowl

gkin, Adjust door position until gapa are within tolerance

indicated 1n section B-B, figure 202 and tighten bolts through door

hinge assembly.

Pogition splice strep on nose cowl end install screws (10 places)
fastening splice strap to nose cowl and door hinge assembly. Install
the two longer screws at each end of the aft row of holes.

Measure distance between aft edge of splice strap and forward edge

of secondary ailr-inlet door. If gap 1s not within tolerance })
indicated in section A-A, figure 202, remove splice strap and bolts

through door hinge assembly. Install or remove laminated shims

between door hinge assembly and nose cowl bulkhead. Reinstall bolts

securing door hinge assembly and reinstall spiice atrap.

NOTE: Ensure that gaps between secondary air inlet door and nose
cowl skin are within tolerance before tightening bolts through

dcor hinge agsembly. /.'
Check for fairing between secondary air inlet door and splice strap. -
If outer surfaces do not faeir within tolerance indicated in section
A=A, flgure 202, remove splice strap and loosen bolts through door
hinge assembly. Adjust door position inboard or cutboard as required.
Tighten and lockwire bolts through door hinge assembly. Reinstall
splice strap.
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(8) Check for fairing between nose cowl skin and splice strap. If outer
surfaces do not fair within tolerance indicated in section A-A,
figure 202, remove screws through splice strap and instal]l laminstea
shims under forward edge of splice strap. Reinstell screws throush
gplice strep when reguired falr is achieved.

LARGE
SECONDARY AIR
INLET DOORS

LAMINATED SHIM
(IF REQUIRED)
0o
000" 2% 1neH SECONDARY
-001 AR IMLET

DOOR

NOSE COWL SKIN—e—

LAMINATED SHIM

(iF REQU'RED)— BOLT (6 PLACES)

. HINGE ASSEMBLY

NOSE COWL
BULKHEAD
w
o Bame A B3 <o
N — 006 + 003 INCH
(TYPICAL)
3

]

FWD
SECTION B-B

6 Secondary Air Inlet Door Alloweble Gaps end Fairing Limits
Mar 15/€5 Figure 202 T1-5-14
+

Page 203
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COWL, PANELS - MATNTENANCE PRACTICES
1. Removal/Ingtallation Fen Cowl Panels

A, Remove Fan Cowl Panel ({See figure 20L.)

(1) 1Insert screwdriver into opening of forward fan cowl latch. Pull
handle of tool away from center line of engine. Repept for
remaaning two letches.

(2) Grasp lower edge of left or right fan cowl and open away from
engine, When panel is approxamately U0 degrees cut from engine
11ft elear of hinge pivots and remove panel.

(3) Repeat for other panel.
B, Install Fan Cowl Panel

(1) Support fan cowl panel in fully open position and engsge panel
hinge hooks between hinge rollers, ©See figure 201.

(2) Lower penel into closed positaion.
(3) Install other fan cowl penel similarly.

(4) Ensure that two alignment pins between bottom edges of the cowl
penels are correctly positioned and close latches.

2, i bricate) S1 w]l Panel Surge Bleed Door

NOTE: This procedure 1s only applicable o cowl panels with a fabricated
sheet metal surge bleed dgor. Cowl panels equlpped with & die-cast
aluminum surge bleed door have self lubricating bearings which
require no pericdic lubriecation.

A, Remove left side cowl panel. See "Removal/Installation Side Cowl
Panels,"

B. At upper end of surge bleed door, remove cotier pin securing surge
bleed door pivot tube to bearing block and remove pivot tube. (See
figure 201.)

NOTE: If corrosion exists between the tube and bushings 1t may be
necessary to tep the tube loose.

C. At lower end of door, remove cotter pins securing spring retainer pin
bushings and remove spring retainer pins.

D, Remove any corrosion on plvot tube, spring retainer pins, or bushings.

E. Apply a light coat of grease, MIL-G=-23827, on areas of pivot tube that
mete with door bushings end on surfaces of spring retaainer pins that
conteet spring.

2
Jan 15/65 Tl=5-21
+ Page 201
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COWL PANEL
SUPPORT ROD

RIGHT SIDE

SEE DETAIL C

RIGHT SIDE
FAN COWL

REVERSER
SLEEVE
REYERSER SLEW
SIIRGE BLEED DOOR
SEE VIEW 2

LEFT SIDE
COWL PAMNEL

PAN COWL PANEL SUPPORT ROD
(SEE DETAIL D)

TYPICAL
FAIRING LATCH

DETAIL B

TYPICAL
COWL PANEL

SEE VIEW 1

TYPICAL
COWL PANEL LATCHM Sy

DETAIL A DETAIL C
Lo
Engine Cowls Imstallation
71-5-21 Figure 201 (Sheet 1 of 2) Nov 15/63
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.L.-.l\_____ll I .
‘ p -
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@ R PN

TYPICAL ARRANGEMENT
OF COWL PANEL

SAFETY LOCKING
PIN

VIEW 1

TO OPEN

PUSH LATCH BY HAND
ONLY TO CLOSE

SPRING
RETAINER PN

ENGINE SURGE
BLEED DOOR

VIEW 2 BUSHING

Englne Cowls Installation

2
Figure 201 (Sheet 2 of 2)

Oct 15/63

SPRIKG RETAINER PIN

COTTER PIN

BUSHING

T1-5-21
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F. Install pivot tube between bearing blocks mnd secure %o upper bearing
block with cotter pin.

G. Insert spring retainer pins through bushings and spring. Install cotter
pins through bushings and lower end of spring retainer pinas.

H. Check operation of surge bleed door by manually opening and closing
door several times. Door should operate freely with no binding of
9pring or door pivet points.

I. Insatall left side cowl panel,

3. Removal/Installation Side Cow) Panels

A. Remove Side Cowl Panel (See figure 201.)

(1) To unlock this type of latch a flat screwdriver should be used;
standing at the right side of the engine, introduce the screwdriver
into the provided slot of the latch~-head and bring it upwards
till the latch completely emerges from its housing.

As a rule the unlocking of a cowling should begin with the first
latch at the front side of the engine and be ended with the last
one siturted at the rear side,

(2) Support each end of left or right side cowl panel and openm away
from engine. When panel is approximately 40 degrees out from v
engine 1lift clear of hinge pivots and removal panel.

(3) Repeat for other panel.

B. Install Side Cowl Panels

CAUTION: ON ENGINES WITR OPERABLE P&D VALVE DRAIN SYSTEM, DO NOT
INSTALL SIDE COWL WITH P&D VALVE DRAIN HOLE PLUGGED IN
COWL. INSTALLATION OF PLUGGED COWL ON ENGINE WITH OPERABLE ’
P&D VALVE DRAIN SYSTEM WILL RESULT IN FUEL COLLECTING
IN THE COWL,

e

(1) Support side cowl panel in fully open position and engage panel
hinge hooks between hinge rollers. (See figure 201.)

(2) Lower panel into closed position.
(3) 1Install other side cowl panel.
(4) To lock the cowling it is recommended to operate as follows:

(a) Make sure the alignment pins, ‘on the inferior edges are
located correctly.

71-5-21 T.MAT.FR Oet 15/63
Page 204 T.R. T1-52 SAL Gk, L% FEV ig7st
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SUE
DATANL A

RIGHT SIDE
COWL PANEL

U-BOLT
ADJLISTMENT
NUT

' LEFT SIDE
COWL PANEL

DETAIL A

2 Cowl Pgnel Adjustment
Feb 15/66 Figure 202 71=5=21
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(b) Fasten the six latches beginning with the first at the front
side of the engine (ascertain the cowlings at both sides of
the engine are flush with the diaphragm) and ending with
the last one at the rear side.

A 50 + 20 pounds force is required to fasten each latch.

It should be noted that, for the rastening of the latches

no screwdriver should be used, to avoid any detariocration
of the locking system.This operation should be done manually
only.

When tne latch-look is not engaged into the corresponding
"U" velt the latch-handle must, on principle, protrude a
few mllimeters from the cowling.

To make sure the latch~hocks are correctly engaged, it is
,8trongly recommended to fesl by finger it they acon't receds.
The right cowlings are provided with inspection holes,
which permit, in case of doubt, to verify if the hook is
correctly engaged into the "U"™ belt,

’

(5) The maximum allowable gap between the edges of the cowl panels
is 0.08 inch. An excessive gap indicates an improperly latched
installation,

(6) On right wowl paneis with inspection holes, visually inspect each
iateh to ensure that the hook is properly engaging the U-bolt.

CAUTION: FAILURE TO POSITIVELY LATCH THE COWL PANELS CAN RESULT IN
LOSS OF PANELS IN FLIGHT.

4. Adjustment/Test Cowl Panel latch

A. Both the fan cowl panel and side cowl panel latches require a closing
force of 50 (; 20) pounds to olose the handle when adjacent latches are
engaged. The required cloeing force should be applied by hand pressure
only. Latches for fan cowls should be adjuated with the forward thruat
reverser ring in the cruise operation. Latches on the side cowla should
be adjusted with the aft reveraser in the reverse position.

B, Adjust Cowl Panel lLatch

(1) The length of U-holts located in lower left edge of cowl panmels
ahould be adjusted until the correct closing force on any latch
handle is obtained. When testing any latch closing pressure the
ad jacent latch must be closed.

(2) Adjust length of U-bolt by shifting position of nuts holding U-bolt
into cowl panel structure, (See figure 202).

71-5-21
Page 206 3007 TRV RIS
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NACELLE FORWARD FATRING - MAINTERANCE PRACTICES

1 Removal/Installation Nacelle Forward Falring

CAUTION:

REMOVE AND INSTALL FORWARD FATRING CAREFULLY TO AVOID DAMAGE TO

SEALING SURFACES BETWEEN TURBOCOMPRESSOR EXBAUST IUCT AND PORT IN
FAIRING.

A. Remove Necelle Forward Fairing:

| (1)

(2)

Release two latches on each side of nacelle forward fairing by

inserting latch tool (figure 201) and carefully opening latch. (See
figure 202.)

Lift fairing up to clear shear pin on left rail of forward reverser
slot seal and remove from'engine.

i
B. Install Nacelle Forward Fairing (See figure 202.)

(1)

(2)

Pogition nacelle forward fairing on forward reverser slot seal.
Ensure that fairing is properly eligned with gtrut vertical bulkhead
and that shear pin on left rail of slot seal mates with receptacle
on forward fairing.

Carefully close ' four lstches.

(3) Deleted .
1
046 HOLLOW GROUND FOR
‘7 DZUS FASTEMERS

v B.62
. /& / 710 R
v ___.‘\‘:‘__- ‘-\\/.q l 8,00 R }

5.45

w
z

228 270 =
w
[~ 4

0.45 R
REF LINE “A"
/400 R 491
6.05
1
Lo Nacelle Forward Falring Lateh Tool
Jun 15/63 Figure 201 T1-5-31

Page 201
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SAFETY CATCH DEPRESSED,
LATCH HANDL E ENGAGED

LATCH HANDLE PULLED OPEN

ENGINES EQUIPPED
WITH TURBOCOMPRES SOR

ENGINES WITH NO
TURBOCOMPRESSOR

NACELLE FORWARD
FAIRING

LY
1
H
N
o -
"‘......
TURBOCOMPRES SOR -
|NLET FAIRING
| NACELLE LATCH
-~
e
- '_."".

‘/ﬁ NACELLE LATCH

T1-5-31

Nacelle Forwvard Fairing
Page 202
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I 2, Adjugtment/Test of Turbocompre ssor Surge: Bleed Exhaust Duct Seal

|
A. Ad)ust Turbocompressor Surge Bleed Exhaust Duct Sesl

(1) Loosen retaining festeners and slide seal in or out between
turbocompressor surge bleed exhaust duct and port in fairing.

(2) If the size of the hole in the seal does not permit adjustment,
remove the seal and rework by cutting off-center 0,250 inch holes
l in sea] at fastener locetions. If necessary trim seal retesiners
1o prevent reteiner from eutting seal., Maintain e minimum of Q.20
inches edge margin for fasteners through seal retailners,

| {3) Trim stiffener angle (figure 203) to a maximm of 0.125 inch if
necessary to clear the sesl.

(4) Adjust seal for 0.05 inch compression all eround upon installation
of feiring. Suggested method as follows:

(a) Install fairing with the seel omitted or retracted and obtain
the gap distance all around between the exhaust duct and
fearing port flange. Use wire gage inserted through fairing
exhaust port.

(b) BRemove feiring and adjust the sesl so that the outer edge of
the segl is & dastance of 0,05 inch plus the gap distance
from the edge of the falring port flange.

CAUTTON: EXCESSIVE AMOUNT OF SEAL COMPRESSION MAY RESULT IN
PINCHING AND POSSIELE CUTTING OF SEAL.

SEAL RETAINER
TRIM IF REQ'D ——

NACELLE FORWARE

TURBOCOMPRESSOR SURGE BLEED
EXHAUST DUCT

SEAL COMPRESSED
¢ 05 INCHES

CUT SEAL HOLE TO
0 25 INCH (OFF-
CENTER} IF REQ'D

MINIMOM EDGE
MARGING X0
INCH

STIFFENER ANGLE
{TRIM IF REQ" D

0 125 INCH

MAX TRIM
2 Turbocompressor Surge Bleed Exhaust Duct Seal Adjustment
Jan 15/65 FMgure 203 71-5-31
+ Page 203
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NOSE _DOME - ErMOVAL /IS

1. General

A To obtain optimum engine performance, the correct nose dome shell be
used in conjunction with the eppropriate nose cowl. The short (10 inch
hemispherical shaped nose dome shall be used in conJunction with a nose
cowl having large (13 x 16 inch) forwerd hinged secondary eir inlet
doors. The long (31 inch) buillet sheped nose dome shall be used in
corjunction with & nose cowl having small (4 x 14 inch) aft hinged
secondary alr inlet doors.

2 Eguipment snd Materials

A  Grease - MIL-L-L3L3

3  BRemove Nose Dome

A, Locsen six captive self-locking nuts securing nose dome to engline.

(See figure h401.)

B If appliceble, disconnect nose dome Pt2 eoupler from engine Pt2
fitting. &lide ncse dome forward and off englne.

CAUTTON. EXERCISE CARE WHEN HANDLING NOSE DOME TO AVOID DENTING

THE EXTERIOR SURFACES AND TO PREVENT DAMAGE TO THE PT2
PROEE
C. 1If nose dome has Pi2 probe, remove O-rings from Pt2 coupler and discard.
L Inst Nose Dome

A If applicable, install new O~rings, lightly lubricated with grease,
MIL-L-4343 on Pt2 probe coupler.

B If instelling hemispherical nose dome, remove indexing patch, if
instelled, at engine front accessory drive housing.

C, Align captive nuts in nose dome with six mounting studs on engine front
accessory drive housing. If nose dome has Pt2 probe, mate probe
receptacle with Pt2 coupler.

D, Torgue captive nose dome installakion nuts in diametrically cpposite
pairs to 100 to 140 pound-inches.

NOTE. The P&WA indexing patch is required for the bullet shaped nose
dome because of 1ts drooped configuretion. The indexing patch is
net required for the short hemisphericel nose dome because the
patch would interfere with the symmetrical contour of the nose
dome,

&
Jan 15/69 T1-5-k1
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(6 PLACES)

BULLET NOSE DOME
(USE WITH SMALL
SECONDARY AIR INLET

NOSE COWL OmMLY) P¢2 INLET PROBE [

D- Refer 1o Engine Indicating,
Cheptar 77, tor effectivity

Pr2 IN LET PROBE L=~

HEMISPHERICAL NOSE OOME
USE WITH LARGE SECCNDARY
AJR INLET DOOR NOSE COWL ONLY

Nose Dome Installation 6
T1-5-41 Figure LO1 Jan 15/69
Page 402
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I
COMBUSTION CEAMEER DRAIN TANK - MATNTENANCE FRACTICES

1. Removal/InstallatiEn Combustion Chamber Draln Tank

A.
B.
2
Nov 15

|
Remove Combustion Chember Drain Tank (See figure 201.)
|

(1)
(2)

(3)

()

(5)

(6)
(1)

Open eide cowl panels,

|
At underside of engine, aft of fireseal, locete combustlon chamber
drain tank. DIrain fuel from tank using Jiffy drain.

Disconneci and remove clamps securing electrical wiring to tank
pen. ;

!
Disconnect pressurizing and dump velve drain line, combustion
chamber drain line, turbine section drain line, and combustion
chamber drain tenk pressurizing line.

At firesegl, remove seven boltes eecuring drain tank pan brackets
on engine flange. -
|
Remove two screws securing tank expsnsion hinge to ‘engine bracket.
}
Remove drain tank and pan.

Instel]l Combustion Chamber Drain Tank (See figure 201.)

(1)

(2)

(3)

()

(5)
(6)

/61

Position combustion chaember drain tenk on underside of engine aft

of fireseal

Connect two screws securing drain tenk expansion hinge to engine
brecket

At firesgal connect seven bolts securing drzin tenk pan to
engine flange bracket.

Connect ﬂresaurizing and dump valve drein line, combustion chamber
drein line, turbine section drain line, and combustion chember
drain taﬁk pressurlzing line.

!
Ingtall clamps securing electrical wiring to drain tank pan.

Close side cowl ranels.

|
|
i
|
|
i
|
f
|

T1-5-51
Page 201
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COMBUSTION CHAMBER
DRAIN TANK
PRESSURIZING LINE

A\

COMBUSTION CHAMBER

DRAIN LINE TURBINE SECTION

DRAIN LINE

S

PRESSURZING
AND DUMP YALVE

Combustion Chamber Drain Tank Installation 2
T1-5~51 Figure 201 Nov 15/61
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ENG M F S - MA CE_PRACTICES

l. General

A. This secticon contains procedures for the removal and installation of the
engine mount links and cone bolts. Since the bolt retaining the raight
forward mount link also serves as one attachment point for the engine
throttle and start control bracket, the installation of this bracket
13 also included in this section.

2. Removal/Tnstellation Engine Mount Fitiings

A. Remove Engine Mount Fittings

(1) At top of engine forward mount ring, unbolt ana remove two cone
bolts (14 and 18). See figure 201.

(2) Unbolt and remove three engine mount links (11 and 17).

(3) At top of engine exhaust case, unbolt and remove universal block
(22) end attached cone bolt (24). Remove bolt (21) securing cone
bolt to universal block.

{4) Unbolt end remove two engine mount links (23).
B. TInstall Engine Mount Fittings

(1) At upper right side of engine forwaerd mount flange, position
throttle and start control bracket (33} so that bracket holes align
with first and second engine mounting lugs from the vertical
centerline of the engine. The hole in the extended arm of the
bracket should align with the first lug from the engine vertical
centerline. {See figure 201.)

(2) Insert tushing (29) in engine lug hole adjacent to hole in extended
erm of bracket. Flange of bushing must be on forward side of lug.

(3) 1Install clip (28) under head of bolt (27) with bracket facing aft
end insert bolt through bushing, brecket arm end lug hole, Flace
clip (30) on end of bolt, wath bracket facing forward., Install
wesner (31) end nut (32). Do not tighten nut, |

(k) Insert engine mount link (17) between faces of second engine mount
lugs on rignt side of engine centerline and install 1link attach
bolt (15) and countersunk washer (2) with bolt head facing forwara.

2
Dec 15/65 T1-5-71
+ Page 201



(5)

(9)

(10)

(13)

T1-5-71
Page 2C2
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Check gap between engine mount link and engine lug. Shim if
necegsary to obtain maximum total gap of 0.002 inch.

CAUTION: TO PREVENT FORE AND AFT LOADING OF ENGINE MOUNT FLANGES,
INSTALL SHIMS (4) BETWEEN MOUNT LINKS AND INSIDE FACE OF
ENGINE MOUNT LUGS ONLY. OUTSIDE FACE OF MOUNT LINKS MUST
NOT CONTACT ENGINE LUGS UNDER ANY CONDITIONS.

Install one or two washers (25) as required, and nut (5). Tignhten
nut to allow 0,01 to 0.03 inch epd play of bolt and install cotter
pin (26).

Tighten nut (32) under extended arm of throttle and start sontrol
bracket.

Position cone bolt (18) between faces of mount link. With
countersunk washer (2) under head of attach belt (16 , irsert bols
through holes in link and cone bolt. Instell two wzshers {25) ana
mut (5). Tighten nut within 660 to 780 pound-inches to sezat ools;
beck off nut and retighten finger tighit; back off tc Tirst
castellaticn and install cotter pin (26).

Pogition two englne mount links (11) between faces of first and
gecond engine mount lugs on left aide of enzine vertical centerline.
Raisea bosses cn links must either both face outwarcs or both Jace
immards.

With countersurnk washer (2) installed on each link awtacn ceit(l),
ingert bolts through engine lugs and mount links. Chack zeg
between mount links and engine lugs. Shim 1f necessary t<¢ 2cTal.
maximum total gap of 0.0G2 inch.

CAUTION: TO FREVENT FORE AND AFT LCADING OF ENGINE MCUNT FLANGES,
INSTALL SEIMS (4) BETWEEN MOUNT LINKS AND INSIDE ENGIUE
MOUNT LUGS ONLY.

Install twe washers_ (25) and nut (5) on each boli. Tighten nuis To
allow 0.0l to 0.03 inch end play of oclt and install cotter rinz
(28).

Position cone boltd {14) between faces of mount links., 4Jith
countersunk washer (7) under head of attach bolt (5). insert bolt
throwgn holes in links and cone bolt. Check gap cesween ccpe bout
e Liws coe install shams (3) 1F necessary So ocim.on 0 7C2
TEulnul £S5 .

Install washer (8) and nut (10). Tighten nut withzn 2400 sc 311C
pounc-1nenes.

Dec 15/65
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(14) At engine eft mount flange, position e support link (23) between
flange fmces at the first hole tc the right of the vertical
centerline. Position & second support link (23) &t the first hole
to the left of the vertical centerline. Instel]l links using bolt
(19), two weshers (3) end nut (5) et emch link. Tighten nuts within
660 to 780 pound-inches to seat bolt, back off nut and retighten
flng?ré§1ght only, back off to first castelletion and install cotter
pin (26).

(15) tPosition universal block (22) between lugs of aft cone bolt (2L},
Secure block to cone bolt using bolt (21) two washers (3), and nut
(5), or optiomel bolt (21A) with countersunk washer (21B) under
bolthead, two washers (3), end mut (5). Tighten nut within 660 tc
780 pound-inches to seat bolt, back off nut and retighten finger-
rtight, back off to first castellation and instsll cotter pin (2%8).

CAUTION: BOLTS (21) AND {21A) ONLY ARE ALLOWED FOR USE AT THIS
LOCATION. USE OF A BOEING STANDARD BACB30LJ BOLT, WHICH
SUPERSEDES BACB30BH BOLT, CAN RESULT IN INTERFERENCE
BETWEEN BOLT END AND LINK (23).

(16) Position cone bolt and universal block aessembly between feces of aft
support links. Align holes through links and universal block and
install bolt (20) with wesher (3) under bolthead, or optionel bolt
(204) with countersunk wesher (20B) under bolthead end washer (20C)
under countersunk washer., Secure bolt with nut (5) and wasner

(20C). Tighten nut within 6560 to 780 pound-inches to seat bolt, beck
off mut and retighten finger-tight; back off to first eastellation

. and instell cotter pin (26).

CAUTION: ON OPTIONAL BOLT INSTALLATION, BOTH WASHERS (20C) MUST BZ
AS SPECIFIED TO ENSURE THAT NUT REACHES COTTER PIN ECLE
IN BCLT.

2
Jul 15/68 Tl-5=T1
+ Page 203
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[T see Lecenn smeeT 2

[D-OPTIONAL INSTALLATION
SEE LEGEMD (SHEET 2)
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SEE DETAIL 8
SEE DETAIL A

SEE DETAIL C

SEE VIEW 1 15

19

[ usk spacens I ericiries

00 NOT HAVE INCREASED
FLANGE THICKMNESS

INSTALL COUNTERSUNK SIDE CF
WASHER AGAINST BOLTHEAD

Engine Mount Fittings Installation
Figure 201 (Sheet 1)
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NGINE PRESSURE RATIO = Py7/Pyy
Figure 510B (Sheet 2)

Meximum Continuous Thrust Curve {Staetic)
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GENERAL INSTRUCTIONS FOR USE OF ENGINE TRIM DATA

Determine psge on which date for embient tempersture and barametric pressure is

| loceted from page 534 or 534 es eppliceble, If ambient temperature or barometric
pressure is found to fall between velues given in the chert, correct date can be
obtained by interpoletion (finding midpoint of difference in this case)

Using the sppropriaste page, determine the target velues (defined below)
corresponding to the smbient tempersture and/or bearometrle pressure*

DATA - Correction factor edded to, or subtracted from, englne data plate
PLATE percent rpm to campensate for nonstandsrd day conditions.
CORR
® .
” DATA . Engine data plate power setting terget This target is used during part
PLATE power trim operstion to check engine performence deteriorstion
PTT
N - Pt7 terget,to which MIL trim screw is sdjusted during part power trim
Pt7 operation,
PP - Part power EPR reference for personnel in control cabin. This value
EPR gives an indicetion of the sccuracy of the sirplanes EPR indieating
system, Do not use this velue for engine trim unless precision trim
k instrumentetion is not svaileble end sirplane instruments ere known to
be accurste.

"NOTE: If comtrol cmbin instruments sre used for engine trim, a complete
trim run must be eccomplished ee soon ss calibreted trim
instruments became evallsble,

TO - EPFR target to which engine is operated, efter pert power trim opersetion,
EFR to check avellebility of TAKEOFF power end smownt of throttle cushion,
~
(
10 Engine Trim Data
Jul 15/68 Figure 511 T1-5-0
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BAROMETRIC PREGSURE - INCEHES OP,HEI_NZURY ABSOLUTE
20.9 to 22.6,22.7 to 24.b 24.5 to 26.2,26.3 to 28.0, 28.1 to 29.5,29.9 to 31.6
48
to PAGE PAGE PAGE _ PAGE PAGE PAGE
; 22 | 549 S50E 550K 550Q 5500 5524
_20 .
o tg 550 S50F 550L 550R 550% 5528
g 8
to | S50A 550G 550M 5508 550Y 552C
3h
6
EZ 550B 5508 5508 550T 5502 552D
% 3N
;8 550C 5501 5500 550U 551 5528
92 :
to { 550D 5507 550P 550V 552 552F
118
‘ APPLICABLE TO JT3D-3B ENGINES WITH SMALL (hx1k INCH) AFT HINGED
BECONDARY ATR INLET DOOR ROSE COWLS.
10
71-5-0 Feb 15/65
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SARDMETRIC PRESSURE - INCHES OF MERCURY ABSOLUTE

0770 222
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APPLICABLE TO JTID-7 ENGINES
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POWER PLANT = INSPECTION /CHECK

l. Examine Power Plant

A. Check cowling for following:

(1) Latches for eracks, strained links and pins, ease of latching and
positive engagement,

{2) Nose cowl, nose dome and leading edge of struts for cracks, loose
rivets and dents or gaps affecting aerodynamic smoothness beyond
permissible limits, Check nose cowl secondary air inlet doors for
damage or sticking.

(2') Check nose cowl particulary for :

(a)

(v)

(e}

Jun 15/65

v 2? DEC 1975

Leading edge anti-icing duct ring inspection.

Check integrity of the duct ring attachmant as followa:
- Remove the nomse cowl from the engine.
~ Shake the nose cowl by hand.

= If shindy during shaking, the duct attachment mey be defective
and the nose cow] must be sent to repair.

Support structure Veo 8ection radials to Z,, section rib rings.

= At each of the three Z,, rings to the V., section radial joints,
check lockbolt locseness by hand from cowl inside through the
secondary air inlet channels,

- To avoidcadditional loading on/and pomsibility of remaining
fastenera loosening, any loose or missing lockbolt must be
Teplaced,

In such a case, the ncse cowl must be sent to repair and defec=-
tive installation corrected by use of NAS 1103 bolts and NAS
679 nute (or equivalents). Before tightening, gap betwsen Z,,
and V,, sections may not exceed ,002 inch. Shim ag necessary.

ROTEt If required, repair may be postponed to the next equali-
zed service (B check), provided there is only one loose
or missing fastener per any Z,, section rib or Vee
section radisl with a8 maximun of three per nose cowln

Forward bulkhead cracking at secondary air inlet door attaching
points.

NOTE: Applicable if SAB. 707/621 not incorporated.
- Proceed by spot check on two inlet doors.

T MAT.PR. 71-5-0
Page 601
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- Remove doors and hinge assembly.

= Visually check the bulkhead for cracks around hinge suppert
bolt plate nuts. If cracked, send nose cowl to repair shop.

NOTE: If required, repair may be postponed to the next
equalized service (B check).

Fireseals for loose rivets, misalignment and damage,

Fuel and oll drain cowl seals for cuts and wear,

Hinge spacers and brackets for corrosien and loose mounting bolts.
Covl panel hinge fitiings, latches and U-bolts for wear, cracks,
corrosion and loose fasteners; cowl panel skin at frame and longeren
attachments for cracks, loose fasteners and broken spot welds,

Cowl panel skin, covers, doublers, and frames at duct outlets for
eracks and loose fasteners; asccess doors for cracks and locse

fasteners.

Cowl panel support rods (if fitted) for correct functioning of hinge
bolts, stowage clips and safety pins,

Nacelle forward fairing attach fittings for wear,

B, Check oil system for following:

(1)
(2)

(3)

(k)

71-5-0
Pago 602

Strainer for carbon, metal, or other foreign material,

Cil cooler for leaks and loose mounting holts; o1l temperature
regulating and pressure relief valves, tubing, and connections for
leakage.

Turbocompressor, constant speed drive, accessory drive gesr box ol)
connections, drain pluges and banjo fittings for looss, broken or
missing lockwire.

Tank for specified servicing, evidence of leakage, loose or eracked
mount straps, sump for water accumulation; connecticns for leaks;
filler cap for positive locking, detericrated seals, or byoken
chalin.,

T.MAT,FR. ..o 2T - 18
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INDEX
NO NOMENCLATURE
1 BOLT
2 WASHER
3 WASHER
34 WASHER, Countersunk (Countersunk side against bolthead)
3B SPACER
h SHIM, Forward engine mount thrust fltting
5 NUT
6 BOLT
7 WASHER
3 WASHER
9 SHIM, Forward engine mount thrust fitting
10 NUT
11 LINK 4SSY, Forward englne mount IH side
12 NAMEPLATE
13 LINK, Forward engine mount
14 FITTING, Forward engine mount LH side cone
15 BOLT
16 BOLT
17 LINK, Forward engine mount RH side
18 FITTING, Forward engine mount RH side cone
| 19 BOLT, BAC69-60892.1
20 BOLT, BACB30BH10C38
20A BOLT, BACB3OLJ1CDU37 (Optional to INDEX NO 20)
20B WASHER, Countersunk (Use only with INDEX NO, 20A)
200 WASHER, ANG60CL016 (Two required with INDEX NO 20A)
21 BOLT, BACB3CBH10C29
214 BOLT, BACE9-56963-1 (Optional to INDEX NO 21)
218 WASHER, Countersunk (Use only with INDEX NO 21A)
22 BLOCK, Rear engine mount universal
23 LINK, Rear engine mount support
24 BOLT, Rear engine mount cone
25 WASHER
26 COTTER PIN
27 BOLT
28 CLIP, Electrical harness
NUT
29 BUSHING, Throttle control
30 CLIP, Plumbing support
No?T
31 WASHER
32 NUT
33 BRACKET
2 Engine Mount Fittings Installetion ~
Oct 15/69 Figure 201 (Sheet 2) T1-5-T1 A
+ Page 205
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FIRE BARRTFR - REMOVAL /TNSTATTATTION

l. General

A.

B.

The procedure 1n this section is designed to be accomplished with the
engine installed on the airplane.

Removal of a section of the nacelle vertical fire barrier will be
necessary if a burner can or hot section inspection is to be performed
with the engine installed on the airplane. Refer to Chapter 72 for
burner can inspection and replacement, hot section inspection, and fuel
manifold melintenance procedures.

2. Remove Fire Barrier Section

A,

D.

Strip seslant between the curved hat section, two side brackets, fireseal
web, and strut lower spar chords, 1f sealant is present. (See figure
Lo1.)

Remove eleven bolts which attach curved hat section to firesesl web and
two side brackets.

Remove three bolts which attach each side bracket to the strut lower spar
chords and fireseal web.

Separate curved hat section from two side brackets and remove gll three
components from eirplane,

3 Instell Fare Barrier Section

A.

Pesltion two si1de brackets and curved hat section on fireseal web.
(See figure L401.)

B. Install three bolts holding each side bracket to strut lower spar chords
and fireseel web,
C. Install eleven belts holding curved hat section to firesesl web and two
side brackets.
NOTE. If sealant was stripped during removal of the fire barrier, it
need not be reapplied.
3
Jan 15/67 71-5-81
+ Page 201~
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SEE DETAIL A

STRUT
LOWER SPAR
CHORDS

FIRESEAL WEB

SIDE BRACKET

(TWO SIDES) CURVED HAT

SECTION

EMGINE FLANGE

®®UP

FWD
DETAIL A
Fire Barrier Installation 3
_ 71-5-81 Figure Lol Jan 15/67
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