CHAPTER




For Training Purposes Only
Maintenance Manual

PAGE DATE CODE PAGE DATE CODE PAGE DATE CODE PAGE DATE CODE
CHAPTER 75 TAB

EFFECTIVE PAGES
SEE LAST PAGE OF LIST
FOR NUMBER OF PAGES

BLANK

CONTENTS 75 \
JUL 15/68 40 Q

75-
JUN 15/65 11
BLANK

0 .
AUG 15/75 29

MAY 15/75 63

APR 20/73 32

MAY 15/65 2 ,

MAY 15/65 2 ‘

MAY 20/86 63

JuL 15762 6
BLANK

75- 6~ 0
101 NOV 15/61
102 OCT 15/68

75- 6-.1
201 MAY 15/65
202 MAY 15/65
203 MAY 15/65
204 BLANK

ONOWVMFHWN - N - O L

NN

n NN

T5- 6= 11
201 MAY 15/65
202 MAY 15/65
203 MAY 15/65
204 BLANK

75- 6~ 21
201 MAY 15/ 2
202 JUN 15/65

75- 6= 31
201 MAYY15/65
202 65

7 -

/,’>

n N

15/61
DEC 15/60
SEP 15/62

4 FEB 20/78 4

W N

* = REVISED, ADDED OR DELETED PAGE F = FOLDOUT PAGE
63 CHAPTER 75 EFFECTIVE PAGES

NovV 20/88 PAGE 1
D6-6864 LAST PAGE




SOENG |\
7
MAINTENANCE MANUAL

CHAPTER 75
AIR

TABLE OF CONTENTS

Subject

ATR SYSTEMS o o « ¢ ¢ o ¢ o o o o a s s o ¢ o o o o o
Description and Operation
High Pressure Bleed Air System
Low Pressure Bleed Air System

ENGINE AND NOSE COWL ANTI~ICING SYSTEM., ¢ » & o o o o

Description and Operation
Engine Anti-Icing Air Regulator
Engine Anti-Icing Valve
' Nose Cowl Anti-Icing Thermostatic Valve
Nose Cowl Anti-Icing Valve
Trouble Shooting

EngineAn‘ti-ICingV&lve. e o o o o o & o 9 s o o
Removal/Instellation .

Engine Anti-Icing Air Regulator . . ¢ & « ¢ « + &
Removal/Installation

I‘]Ose COWl Anti-ICing Valveo e oo de e o s o o o o o
Removal/Installation

Nose Cowl Anti-Icing Thexmostatic Valve . .« « « « &
Removal/Instellation

COMPRESSOR BIEED SYSTEM o « o s o o ¢ o ¢ o o o o o o
Descriptiom and Operation
Compreg8er Bleed Valve
CompressoryBleed Valve Control Unit

40
Jul 15/68

-+

Subject No.
T5=Q

75-6-0

75-6-1

75-6-11
75-6-21
75;6-31

75-8-0

Contents 75
Page 1

s A Ty e AR RN R A R T LN TR T T A G TRvt T fO0 s S AR K 1o o S Ry M P N

7

i

B e S P AN A i B 6.

- POy

»e
b
¢
gf
;
b
i
t
X




PRAZY.  IESTRA L higt LFSMIFANEY WL Fets B

T TR LR S AL R SN S MR 7 AT I 1 AU R AR B AR IR | PO TS DR GG IR £ 8

BOEING |\
AVZ
MAINTENANCE MANUAL

SYS - DESCRIPTION AND OPERATION

EFFECTIVITY
TURBOFAN
1. General
A, Eeach engine has a high and low pressure air bleed system. Low@ressure

air 1s supplied from bleed ports on the intermediate case. Mlgh‘pressure
alr is supplied from air bleed ports located on the engine diffiser case
end is used for engine and nose cowl anti-icing. (See 75-6-07) valves
which control the flow of air to the anti-icing system are installed in
the system tubing. Listed below are other systems shichise engine high
and low pressure bleed eir:

HIGH PRESSURE BLEED AIR 10W PRESSURE BLEED AIR
System Chapter System Chepter
Engine Fuel Deicing System 28 ASC Generator Drive System 2k
Hydraulic System 29 Ice and Rein Protection
Pneumatic System 36 Systems 30
Thrust Reverser Control System 78

B,

4 compressor bleed velve 15 _fitted to each engine and operates
automatically to bleed excess air at certain conditions and thus improve
engine performenee. The compressor oieed system \(7-u-u/ relieves
pressure fram the front campressor through e large dismeter overboard
discharge bleed Valve. The valve is controlled by a pneumatic actuator
which fungtiens®under the influence of differential ailr pressure. The
tneumatit dctuator schedules bleed valve operation to a varying N1
compressor pressure ratio, Pt2/Ps3. The Pt2 is total pressure at the N1

oomTvass 20y inl at enA ‘Do? 1 ) the atetio Pre_’““rc ot the Nl vcmr‘ o5330T
discharge. '
11 ' ’
Jun 15/65 ‘ 75-0
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ENGINE AND NOSE COWL ANTI-ICING SYSTEM - DESCRIPTION AND OPERATION
l. General !

A. The engine and nose cowl anti-icing systems provide thermrl ice
protection for the engine compressor inlet guide vene and shroud
assembly, the engine nose dome, and the nose cowl (Fig. 1). This
protection also extends to the turbocompressor air inlet and air
scoop, and the inlet pressure probe of pressure ratio system. The\system
utilizes hot, high pressure air from the engine diffuser casg,and directs
it to the inside surfaces requiring anti-icing. Part of the air is then
exhausted into the engine compressor while the remzinder is ‘exhausted
into the nacelle area and then overboard.

B, Engine and nose dome anti-icing zir is drawn from the left and right
side of each engine. An anti-icing valve and ax alrwrfegulator are
included in each line to control the flow.

C. Nose cowl anti-icing air is supplied fromsthewright side of each engine.
An anti-icing valve, thermostatic valve“end jan air ejector are installed
in the line. The air ejector restricts thé flow of air and controls the
temperature by drawing zmbient air Into the nose cowl to mix with the hot
air from the engine.
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1. ENGINE, AND NOSE COWL
ANTI-ICING CONTROL
SWITCH, (4 PLACES)

2. VALVE POSITION
LIGHT (4 PLACES)

3, NACELLE VALVE
9»SELECTOR SWITCH 2

e 5D

| > nz-acc wz-aco wz-acs, s
M2—-ACH, HZ-HM1 AND ON . D
HZ-ACA, HZ-ACB

[> nz-ace, nz-acr

Engine and Nose Cowl Anti-Icing System Equipment Location

29
Aug 15/75 Figure 1 (Sheet 1) T5=6=0
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NOSE COwWL
THERMOSTATIC
VALVE HOUSING

ANTI-ICING AIR
REGULATOR HOUSING

ENGINE

SOLENOID OPERATED NOSE % CH:}'EC'NG
COWL ANTI-ICING
MOTOR,OPERATED
NOSE COWL
ANTI-ICING
A0 VALVE
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NOSE COWL ANTI-ICING
VALVES MAY DIFFER
ON ENGINE INSTALLATIONS > FWD
N\
——ENGINE ANTI-ICING ’ \ ‘\/3_\

ENGINE /
ANTI-ICING
AIR REGULATOR
HOUSING
Engine and Nose Cowl Anti-Icing System Equipment Location 63
75-6=0 Figure 1 (Sheet 2) May 15/75
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The engine and nose cowl anti-icing valves ere contrclled by the rnecelle
anti-ice switches in the comtrol cabin, (See figure 1.) £ velve
pesition light for each engine end & necelle valve selectlr switcoh mexe
it possible to determine from the ccntrol catin if the velves reve
opened efter the racelle enti-ice switch for any engine has been
positioned to ON (OPEN). The valve pcsition light will illuminate

when the nacelle valve selector switch is pesitioned tec eltler 1E,
NOSE COWL or RH. Failure of the light to illuminate at ery selectcr
switch position indicates failure of that particular valve to have
opened.

Engine Ainti-Icing Velve

A.

3.

The engine enti-icing velves are motor operated, butterfly type velves
which are either fully open or closed according to swyitch positicn,

Two valve configurations are used cn JT3D engines. (One type hes a
circular mounting flange with six bolt holes equally spaced artund egch
flange., The other has square mounting flanges wWith fowr bolt ncles in
each flange, cne at each cormer.

The engine anti-icing valves are installed beétween the ferwerd end reer
anti-icing tubes on each side of the ¢ngins? (See figuwre 1.)

Ingine inti-Tcing Alr Regulstor

A.

-
~
-

Jdentical engine anti-icing air‘\regulators are loceted cn the left
right side of esch engine.d (See figure 1.) The regulator valves e
centrolled by bimetallic coils’ccnnected to a moving sleeve. This
sleeve covers Or unccyérs holes in the regulatcr housing thus Jorming 2
varigble crifice contrclling the flow of air, The setiing cf tre
reguletors is such that”they are fully cpen with 70°F (21°C) et <t
bimetallic coils and nearly closed (end of trevel) with a £20°F (
air teoperatume. If inlet air o the engine is heasted, there wil
thrust lessj.this, the engine anti-icing system is designed <
quantity Of, alr to no more than is necessery to ecntrol lecing.

)]
o B

Nose Cowl Anti-Icing Valve

The nose oovwl exti-icing valve is a butterfly type valve., TwO tyDes el

valves are used: cne type is operated by a reversible 2€-vclt é-¢
electric motcr, the other type is operated by pneumatic pressure the
direction of which is controlled by a sclencid. A pesiticn indicatcer,

on each valve, enagbles the position of the valve butterily o pe verilied.

75-6-0
Page 3
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B. The nose cowl anti-icing valve is located on the left side of the engine
above the forward reverser slot seal.

TURBOFAN

5. Nose Cowl Anti-Ieing Thermostatic Valve

i A. The nose cowl anti-icing thermostatic valve is bolted to the diffuser
case on the right side of the engine. The purpose of the unit is to
provide an orifice which varies with temperature to control the flow of
alr within the ducting., The valve is controlled by bimetallic coils
connected to a moving sleeve. The extent and direction of movemen% is
in accord with the expansion or contraction of the coils causedsbn
variation in temperature. This rotation of the sleeve, covers or uncovers
holes in the valve housing thus forming a variable orifice_controlling

} the flow of air. The unit is capable of operating with afpressure of

| 250 psia on the upstream side of the unit, through thestemperature range
E of -65°F to 790°F, and can operate at prolonged temperatupes of 810°F.

;= The unit is made of corrosion resistant materials go_xesist the effects
of compounds normally associated with high tempexature’ jet engine
pneumatic systems.

6. Operation

i A. The engine anti-icing system picks up hot compressed air from the engine
diffuser case. (See figure 2.) Oné\exteérnal line on the left side of
the engine, ducts the air forward e, am engine anti-icing air regulator
and engine anti-icing velve, and “then into two smeller lines to the
outer ring of the inlet guide vane ‘and shroud weldment. The right
shroud fitting is at the fourve'clock position and the left shroud

IRV LI

... BIGHT ENGINE ANTHCING o1 RIGHT ENGINE
AR REGULATOR Bl = ANTI-ICING VALVE

‘ CLOS
ENGINE NOSE
e, /™

i

RIGHT DIFFUSER
TAKE-OFF

0T { . T B IATRFON AL TIB Y ShRTAUL08 15 v e

o

~ gl

< il 1Y
mll.

LEFT DIFFUSER ! N

TAKEOFF &g
- Pe— LEFT ENGINE

o LEFT ENGINE ANTIICING ANTI-ICING VALVE
' AIR REGULATOR

Engine and Nose Dom: Anti-Icing Flow Diagrem 2

75-6-0 Figure 2 May 15/65
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fitting is at the eight o'clock position. From the space between the
outer shroud wells, the air travels irward through each inlet guide
vane to the inner shrowd ring. The air then passes out the forward
edge of the shroud ring to the engine nose dome and is exhausted into
the engine compressor inlet through a louver at the lower rear of the
nose dome. At the two o'clock position on the right side of the engine
a second anti-icing line ducts air through a regulator and an engine
anti-icing valve to the fan section shroud. The air passes through the
double wall shroud to the inlet gulde vanes and nose dome.

The nose cowl anti-icing system picks up hot compressed airgfrom\the
engline diffuser case. (See figure 3.) Air is ducted forward by an
external line on the right side of the engine, through _the thé€rmostatic
valve and the nose cowl antli-icing valve, to the nosefcowl. Ambient
air is mixed with the high temperature air to prevent excessive heating
of the nose cowl structure. The ambient air supply/is)drawn through an
ambient air inlet (located at the bottom of the’ nose”cowl) by means of
& Jet pump. The heated mixture is directed ont® the interior surfaces
of the nose cowl by means of a perforated distribution tube. The air
is then exhausted overboard through a port, Inmethe bottom of the nose
cowl, A smaeller air duet directs antiSicing air

"T=>>11c IMET ANTI-ICING LINE - ——

Pnc ANTI-ICING LINE
51

ANTHICE LINE (FROM DIFFUSER"CASE) —l

NOSE COW.
ANTHICE VALV

THERMOSTATIC VALVE —===

10 STRUT/MOUNTED
P72 PROBE {If FITTED)
(SEE CHAPTER,77.)

Y-t AIR EJECTOR

j UET PUMP)
A

———— NOSE COWL ANTI-ICING LINE

AMBIENT AIR INLEY

DIFFUSER CASE ANTEICE AIR OUTLET —

[T= ENGINE FITTED WITH A TURBOCOMPRESSOR ONLY

Nose Cowl Anti-Icing Flow Diegram

s
Mey 15/65 Figure 3 75+6-0
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NOSE COWL
ANTI=ICING

.
|
P Yo\
o~ CLOSE
NACELLE VALVE |
SELECTOR SWITCH I C" '
Ewul = —l::’f;;“
. — i a NOSE COWL |
opmﬂ-j ' | ANTI-ICING |
. L. == g, VALVE
| —I—°’CLose
| oy
___._.J [ R, D : o l
g OPEN
RADIO AND TR oy | ; 0
cmcurrpsanemsn L°FF° _J - _l
PANEL e ENGINE
ANTI-ICE | ANTICICING
PILOTS’ LIGHT SWITCH RELAY VALVE ILEFT)
SHIELD L <]  SMIELD —
OVERHEAD PANEL J o~ CLOSE
-~ OPEN-j
[ J
ENGINE
ANTI-ICING
VALVE (RIGHT)
TYPICAL ALL FOUR ENGINES
D ENGINES WITH MOTOR OPERATED NOSE COWL ANTI-ICING VALVE
D ENGINES WITH SOLENOID OPERATED NOSE COWL ANTI-ICING
VALVE
Engine and Nose Cowl Anti-Icing System Circuit 63
75-6-0 Figure 4 May 20/86
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to the turbocompressor air inlet and air scoop. The nose cowl anti-
icing valve on each engine is controlled by the same switch as the
engine anti-icing valves for that engine.

C. The three anti-icing valves on each engine are controlled by a single
anti-icing control switch, located on the overhead panel together with
four valve position lights and a single rotary selector switch. The
selector switch has four positions, "OFF," "IH," "NOSE COWL" and "REW"
The switch is rotated from the "OFF" position whenever confirmation
of individual valve position is required. (See figure 4.) Simultanéous
indication for all four engines is given at each selector switeh
position. Fallure of an indicator light to illuminate upon selection
indicates failure of the respective valve to have opened. Upon™selection
of the fire switches to the fire position, the anti-ice g#falves on the
respective engines will close.

Jul 15/€2 , 75-6-0

o L T A TRT - MAA L TA™ Y ISt i T G L b W Tk

.ty i

FUTFETE I N % AN SR R ST I

L ohes ~7 PPN Ry LS




‘oll........o-....-.....I-...

EFFECTIVITY : 'pg'[”é \ 3

tecnvsccnssssceeconnessnnsass

TURBOFAN 7 @ 7
MAINTENANCE MANUAL

E_NGINE AND NOSE COWIL, ANTI-ICING SYSTEM - TROUBLE SEOOTING

1. General
A. Trouble shooting for this system is accomplished through the use of two
1ndividual trouble shooting charts. One chart is used for the engire
anti-icing system and the other chart for the nose cowl anti-icing
system.
2. Engine Anti-icing System Trouble Shooting Chart
10SS OF THRUST DUE TO
ENGINE ICING
Check position indicator
on velve for movement.
It -
OK - Replace regulator. NOT OK - Check wirlng
for continuity.
OK -~ Replace velve. NOT OX - Repalr or
' replace wiring.
2
Nov 15/61 75-6-0
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3. Nose Cowl Anti-Icing System Trouble Shooting Chart

LOSS OF THRUST

With external power connected to airplane and engines running
at idle on airplanes with solenoid operated valves, close
circuit breakers and turn on engine and nose cowl anti-ice
control switches on overhead panel. Place NACELLE VALVE
SELECTOR switch in NOSE COWL position. - Observe

valve position light., IF - '

Valve position light
fails to illuminate at
idle power, slowly
increase engine rpm up
to 45% Ny. IF -

VALVE POSITION) LIGHT
FAILS TO ILLUMINATE

o .. ... . __ | Test valve position |

light, IF -

OK - Chegk continuity NOT OK - Replace bulb

of wirding\from“selector

switch to vaive. IF ~

0K - Check anti-icing NOT OK - Repair or

vaelve, IF = ' replace wiring

OK - Replace thermo- NOT OK - Replace anti-

static valve icing valve

: 2

T5=~6=0 . Oct 15/68
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ENGINE ANTI-ICING VALVE - MAINTENANCE PRACTICES

1. Removal/Installation Engine Anti-Icing Velve

2

o+

A,

Remove Engine knxi-Icing Velve (See'figure 201.)

(1) Open four engine anti-icing system circuit breakers on circui
breaker panel P5.

(2) Open engine left or right side cowl panel as required.
(3) Disconnect electrical connector from valve assembly.
(4) If removing valve on left side of engine, remo¥&bolts securing

rear anti-icing tube to engine diffuser case.'¢Engure that parts
do not fall into engine diffuser case.

CAUTION: IF PARTS FALL INTO ENGINE DIRFUSER CASE, THEY MUST
BE RETRIEVED BEFORE ENGINE IS OPERATED OR INTERNAL
ENGINE DAMAGE WILL RESULTS

(5) At left side of engine, removeNglamps securing rear anti-icing
tube to fuel heater deicing ‘air /supply tube and P & WA plumbing tube.

(6) Remove bolts through lefthanti-icing valve; support velve and move
rear anti-icing tube aft enough to remove valve,

(7) If removing valve On.2ight side of'engine, remove bolts and nuts
securing valve to suppOrt bracket and anti-icing tube flanges.

(8) Remove right énti-iding valve,

Instell Engine Anti-Icing Velve (See figure 201.)

(1) Ibcatefleft anti-icing valve in position on forward anti-icing
tibe. If early style (six hole flange) valve is being installed,
place new gaskets at each flange.

NOTE: New type (four hole flange) anti-ice valves do not require
gaskets,

(2) At left side of engine, move rear antli-icing tube forward and
install bolts through valve and duct flanges. Tighten bolts and
install lockwire,

May 15/65 75-6-1
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FORWARD VALVE INSTALLATION
ANTI-ICE soLT
TUBE ASSEMBLY REAR ANTI-ICE

TUBE ASSEMSBLY

ENGINE REAR ANTI-ICING
ANTIICING TUBEATTACH BOLT
VALVE (3 PLACES)

STRUT DRAIN
ELECTRICAL LINE SUPPORT
CONNECTOR BRACKET
Lo ANTHICING FIRE
. } | AIR REGULATOR DETECTOR
FUEL HEATER SUPPORT
'DEICING AIR cup
LEFT SIDE SUPPLY TUBE
ELECTRICAL
rcmmoa
-} .
&
)
—-—____—/ /Ky " //v'
~ ! v
REAR ANTI-ICE N Y — Ny L / '
TuBE a4 v ===
K 3 . . - \.

VALVE INSTALLATION
BOLTS

VALVE
SUPPORT
BRACKET

FORWARD
ANTI=ICING
Tust
VALVE INSTALLATION

BOLTS

RIGHT SIDE

Engine Anti-Icing Valve Installation 2
75-6-1 Figure 201 . May 15/65
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(3)

(%)

(7)
(8)
(9)

2
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Install three bolts securing left rear enti-icing tube 1o engine
diffuser case. Position strut drain line support bracket at forward
bolt hole locations; if & continuous wire type fire detection system
is installed, locete fire detector support clip at aft bolt hole
location. Tighten bolts and lockwire.

Install ciamps securing left rear anti-icing tube to fuel heatex
deicing air supply tube and P&WA plumbing tube.

Locate right anti-icing valve between flanges of right anti-icing
tubes., If early style (six hole flange) valve is being Installed,
place new gaskets at each flange.

Locate an electrical wiring support clip at upperdfiboard bolt
hole location on forward anti-icing tube flange;»install bolts
and nuts securing valve to support bracket andftoftube flanges.
Tighten bolts and install lockwire.

Connect electrical commector to valve assembly.

Close engine anti-icing system circuit/ breakers.

Close side cowl panels.

75-6-1
Pege 2C3




Loy G Z2oF A
riRsorAY MAINTENANCE MANUAL

ENGINE ANTT-TICING ATR REGULATOR - MATNTENANCE PRACTICES

1. Removal/Installation Engine Anti-Icing Air Regulator

A. Remove Engine Anti-Icing Air Regulator (See figure 201.)

(1)

(2)
(3)
(&)

{7

(8)

Open four engine anti-icing system clrcuit breakers on circuit
breaker panel P5.

Open engine left or right side cowl panel as required.
Disconnect electrical connector at valve assembly.

Remove bolts securing rear anti-icing tube toengine diffuser
case. Ensure that parts do not fall into engire diffuser case,

CAUTTON: IF PARTS FALL INTO ENGINE DIFFUSER CASE, THEY MUST
BE RETRIEVED BEFORE ENGINE IS OPERATED OR INTERNAL .
ENGINE DAMAGE MAY RESULT,

At left side of engine, remove clamps” securing rear anti-icing
tube to fuel heater deicing air supply tube and P&WA plumbing
tube,

Remove bolts securing left anti-icing valve between anti-icing
tube flanges; support valve and move rear anti-icing tube aft
enough to remove giry\regulator from rear anti-icing tube.

At right side of engiye, remove bolts securing aft flange of
anti 1nina wrglve 0 rear anti-ieine tu

tube.

RemoveVanti-icing alr regulator from rear anti-icing tube.

B. Instalfl Engine Anti-Icing Air Regulator (See figure 201.)

40

2
 May 15/65
+

Tnatall anti 4nﬁna air reoulator in mear on+*_ic4rg +uba, I

eerly style (six hole flange) air regulator is being installed,

place new gasket between regulator and tube flanges.

NOTE: New type (four hole flenge) air regulator does not require a

gasket.

75-6-11
Page 201
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VALVE INSTALLATION

FORWARD
ANTI-ICE

TUBE ASSEMBLY-- REAR ANTI-ICE

TUBE ASSEMBLY

“REAR'ANTI-ICING
TUBE'ATTACH BOLY
(3 PLACES!

STRUT DRAIN
LINE SUPPORT
BRACKET

- FIRE

AIR REGULATOR DETECTOR
FUEL HEATER SUPPORT
DEICING AIR cue

LEFT SIDE | SUPPLY TUBE

—-ELECTRICAL
CONNECTOR

ENGINE

COMNTRICING -
VALVE :

VALVE-TO-REAR ANTI-ICING
TUBE ATTACH BOLTS

ANTI-1EING
AIR REGULATOR - -
\L FORWARD
ANTI-ICING
ENGINE
gﬂgsm —VALVE-TO-REAR (e
ANTI-ICING TUBE
ATTACH BOLTS
TUBE ATTACH
BOLT (3 PLACES)
RIGHT SIDE
Engine Anti-Icing Air Regulator Installation ' 2
75-6-11 Fgure 201 My 15/65
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(2) Locate anti-icing valve in position between forward and reer

May 15/65
+

antl-icing tubes. Place new gaskets at valve flanges if early
style (six hole flange) valve is being installed. At right side
valve, locate an electricel wiring support clip at upper inboard
bolt hole location on forward anti-icing tube flange.

Install bolts and nuts securing valve to tube flanges. Tighten
bolts and install lockwire.

Install three bolts securing rear anti-icing tube to engine
diffuser case. At left side of engine, position strutf@rain®line
support bracket at forward bolt hole locations; if a continuous
wire type fire detection system is installed, locate fire detector
support clip at aft bolt hole location. At right_side of engine,
locate an electrical wiring support clip at affybold” hole location.
Tighten bolts and install lockwire.

At left side of engine, install and tighteh clamps between rear
anti-icing tube, fuel heater deicing air supply tube and P&WA
plumbing tube.

Conrect electrical connector to valve,

Close englne anti-icing system gircuit breakers.

Close side cowl panels,

75-6-11
Page 203
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NOSE _COWL =ICING VALVE - TENANCE PRACTICES

1. Bemoval[;nstallation Nose Cowl Anti-Teing Valve

A. Remove Nose Cowl Anti-Icing Valve

(5)
(6)

(7)

Open four engine anti-icing system circuit breakers on circuit
breaker panel PS5,

Remove nacelle forward failring., Refer to Tl-5-11, "Nacelle ‘Eorward
Fairing - Maintenance Practices."

Disconnect electrical connector from valve assembly. (See figure
20l.)

Remove bolts connecting valve support brackets€osvalve forward
flange.

Remove bolts connecting rear anti-icingitube to valve aft flange.

Remove bolts connecting froward entisieing tube to valve forwerd
flange. ‘

Remove anti-icing valve agsembly:

B. 1Install Nose Cowl Anti-Icing valye

(1)

May 15/65
+

With new gasket placed/between mounting flanges, position electrical
wiring clip as shown in/figure 201 and bolt nose cowl anti-icing
valve to forward anti-Iicing tube and valve support brackets.

Torque bolds within 7010 80 pound-inches and install lockwire.

NOTE: Whenyinstalling a solenoid controlled, pneumatically
operated type valve, position valve with arrow on valve body
pointing forward.

With new gasket placed between mounting flanges, holt rear aenti-

icing tube to nose cowl anti-icing valve assembly. Torque bolts

within 70 to 80 pound-inches and install lockwire.

Deleted.

Connect and lockwire electrical connector to valve assembly.

Close engine anti-icing system circuit breakers.

Reinstall nacelle forward fairing.

75-6~21
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NOSE COWL ANTI-ICING :
REAR,ANTI®ICING
ELECTRICAL i
- WIRING SUPPORT j
cue
] :
INSTALLATION :
BOLT AND NG
WASHER % N
(8 PLACES) \\, :
FORWARD . \ ";Q
ANTHICING — SUPPORT
TUBE , BRACKETS
NOSE COWL ANTI-ICING ' i . /\'l .
VALVE AP :
VALVE ROTATED AS/SHOWN . 7P :
70 CLEAR TURBQCOMPRESSOR DUCT ,,.//—// :
' N A

z /'y /.{" g FWD
‘? 0 ___MOTOROPERATED NOSECOWL |
' WO ANTI-ICING VALVE INSTALLED ON E

ENGINE WITHOUT A TURBOCOMPRESSOR

NOSE COViL ‘;
ANTI-ICING :
VALVE

21
LT

MOTOR OPERATED NOSE COWL
ANTI-ICING VALVE INSTALLED
ON ENGINE WITH A TURBOCOMPRESSGR

SOLENOID CONTROLLED PNEUMATICALLY OPERATED
NOSE COWL ANTI-ICING VALVE (USED AS SHOWN
WITH OR WITHOUT A TURBOCOMPRESSOR)

Nose Cowl Anti-Icing Valve Installation ) |
75-6-21 Figure 201 Jun 15/65
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NCSE_COWL_ANTT-TCING THERMOSTATIC VALVE - MAINTENANCE PRACTICES
1. Removal/Installution Nose Cowl Anti-Tcin ermostatic Valve

NOTE: Observe and mark locations of electrical wiring support clips before
remov.ng valve.

A. Remove Nose Cowl Anti-Icing Thermostatic Valve (See figure 201.4)

(1) Open four engine anti-icing system circuit breaskers onfCifeuit
bresker panel PS5,

(2) Open engine right side cowl panel.

(3) Reacve two bolts connecting hydraulic panel.support bracket and
valve flange to engine bleed pad.

(4) Remove four velve mounting bolts.

(5) tncouple nut and disconnect rear anti-icing tube from thermostatic
valve, Remove valve assembly,

f
{
b
f
i

NOSE COWL &NTI-ICING
.| THERMOSTATIC VALVE

REAR ANTI-ICING
TuBE

HYDRAULIC PANEL
SUPPORT BRACKET

' BOLT
Iy l Q (FOUR

?rowlgmcss) / | /// PLACES) .

Nose Cowl Anti-Icing Thermostatic Valve.Installation

2
a May 15/65 Figure 201 75-6-31
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B, Instell Nose Cowl Anti-Icing Thermostatic Valve

(1)

(2)

(3)

(%)

(5)
(6)
(7)

Using a new gasket, position thermostatic valve on engine bleed
pad as shown in figure 201.

Locate electrical wiring support clips on valve flange at locations
noted during valve removel and secure valve to engine by installing
four bolts. Do not tighten bolts.

Install remaining two bolts through hydraulic panel support
bracket at aft edge of valve flange. Do not tighten bolts.

Connect rear anti-icing tube to valve and tighten nut. (If\the
nose cowl anti-icing shutoff valve or tube coupling hawe been
loosened, install all tube connectors finger tight before final
tightening of any fasteners. This will minimize preload stresses
in the tubing.)

Tighten all mounting bolts and install lockwire.

Close engine anti-icing system circuit/breakers.

Close right side cowl panel.
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COMPRESSOR BLEED SYSTEM - DESCRIPTION AND OPERATION

General

The compressor bleed system is designed to relieve the engine of/exeess
air when it is not needed. Except dvring normal operating thrusthand
higher, the engine does not need the full output of both compressors.
When cranking first begins, air will flow inward through the ‘open
compressor bleed valve to the inlet of the rear compressOr relieving
part of the windmilling load of the front compressor, 'BY the time the
engine starts, the second, third and fourth stage térbines will be
driving the front compressor. Air will be comingrout of the compressor
bleed valve from the front compressor.

The air bleed system consists of a bleed yalve, /& compressor bleed valve
actuator control and the necessary connecting tubing. This is a pressure
ratio system since the actuator control sehedules bleed valve operation
to a varying front compressor ratios High pressure air from the 16th
stege compressor furnishes the actuating force to open or close the bleed
velve. No intermediate positiomyoBf\the valve is used.

Compressor Bleed Valve

A.

The compressor bleed valyve 18 a butterfly type valve which is controlled

by the compressor bleed vealve control unit. The valve is located near

the rear of the compressor intermediete case at the eight o'clock position.
Air that passesgthrough the valve travels from the front compressor

inside the intermediate case but outside of the rear compressor case.

Compressor BlLéed Valve Control Unit

A.

The' cOmpressor bleed valve control unit is a self-contained unit
cdonsisting of a bleed valve actuator and an actuator control. This dual
functioning unit is bolted to and supported by the compressor bleed velve
body. Two studs are used at the valve shaft opening. The actuator
gection of the assembly contalns & plston and pilot valve assembly. The
piston operates the valve shaft by a slotted arm. Both pilot valve and
piston are air operated. The control section contains a transfer valve
assembly which is operated by a yoke from a diaphrsgm. The control
section also contains a reset valve which is operated by a reset cam
connected to the bleed valve shaft. (See figure 1.)

Nov 15/61 75-8-0
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4, Oreration

———— s

A.

The pressure ratio bleed control schedules bleed valve operation to &
varying N, compressor pressure ratio Ps3/Pt2) Discharge pressure ( 53)
from Nj compressor is used to achieve an intermediate high discharge
pressure (Ps /) by means of a dual oriiice system witnin the control. The
pressure (P ) is applied to the high pressure side of the actuating
diaphragnm, and is a constant function relative to Ps3 pressure. TheSldow
pressure (Pte) is applied to the low pressure side of the diaphragm, plus
a spring force. Any resulting deviation from the null or balanced
position ( ! Ares = P Area + Spring) produces a corrective agtion by
verying the Eow pressure tleed valve. Functionally, the displacement
output resulting from a control deviation from null position is
mechanically transmitted through a yoke assembly to a tramsfer valve
assembly. The transfer valve assembly, consisting of twowpoppet type
transfer valves, transmits the desired signal pressurg £o,the bleed valve
actuator assembly to schedule elther open or closed”bleed valve position.
Sixteenth stage air (Psh) is always supplied to onesend of each poppet
valve and ambient air pressure (Pgp) is suppligd %o +the other end of each
poppet valve. Therefore, depending upon direction of control signal
error from null position, the transfer valye will be scheduled elther in
the bleed open or closed position and Py alrspressure will be directed
through the transfer valve to either open or closed signal line to the
bleed valve and actuator.

A reset feature 1s designed intd& the control section to accomodate the
step change in No pressure betweengbleed closed and bleed open. The

‘reset is necessary due to g@nV\appreclable change in Nj dlscharge pressure

between the bleed open and,bleed close positions. If this variation was
not compensated, excessive hysteresis in the control would occur. When
the bleed valve is in the close position, the reset valve will be open
and conversely when, the bleed valve 1s in the open position, the reset
valve will bey i theNclose position. )

The compresSorn surge bleed valve 1s left open after starting to glve good
acceleration characteristics to the engine by bleeding excess air
overboard, At approximately Nl speed in figure 2 the bleed valve closes

and whll ramein closed until engine speed ic reduced. Decclercticon is

also aided by compressor surge bleed valve operation.

3
Sep 15/62 1 ;5-8-2
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Compressor Surge Bleed Valve Schedule
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