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AIR SYSTEMS - DESCRIPI'ION AND OPERATION 

1. General 

6 

A, A supply of bath high and lov pressure air ia obtained trom tleed porta 
located on the engine intermediate and diffuser casings. Thb bleed port 
on the intermediate compressor case funnshes the lm, pre~sure, medium 
temperature air for the airplane thermal anti-icing system. SL>nllar 
bleed ports located in the diffuser case provide high pressur8, hlgh 
temperature air to drive the turbocompressor, to pressurize the hydraulic 
reservoir, to supply air to the 011 couler ground air eJector on turboJet 
engines, to anti-ice the engine air inlet set tion an,1 nose cowl, and to 
actuate the thrust reverser. (See 75-6-0,) 

B, On turbofan engines, a compressor bleed systt111 is incorporated to relieve 
pressure from the front compressor through n large dia.mcte, ovscrboard 
discharge bleed valve, controlled by a pressure sena1t1vse 1,,.è,uL1a.ti c 
actuator. 

C. For further inforination on systems util1z..Jr1~r 1_.n6 1 n~ 111, t• ~'•Jl Jr;, rrcssure 
compressor bleed air refer to th.e folluw11,1,, 

HIGH PRESSURE BLEED AIR LCJ\I PTII~b Jlfl,E B Lfu• , J ' ' 

System Chapter System Chapter 

Engine Fuel De1c1ng System 28 A-C Ge11erator D.civE: ~ystem 24 
Hydraulic System 29 Ice and Rein P1otect1on 
Pneuma.tic System 21, 36 Systdns 30 
Thrust Reverser Control 

System 78 
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ENGINE AND NOSE COWL ANTI-ICING SYSTEM - DESCRIPrION AND OPERATION 

l Genere.l 

10 

A. The eng:,.ne and nose cowl anti-icing systems provide theI'Dll.l ice 
protection for the engine compressor inlet gulde vane and shroud 
a.ssembly, the engine nose dome, and the nose cowl. (See f1gure l.) 
This protection also extends to the turb0compressor air inlet and air 
scoop, and the inlet pressure probe of pressure ratio system in the 
engine strut. The system utilizes hot, high pressure air from the 
eng1ne diffuser case and d1rects it to the inside surfaces requiring 
anti-icing. Part of the air 1s then exhausted into the engine compressor 
while the rema1nder is exhausted overboord through an opening in the 
bottom of the nose cowl. 

B. Engine and nose dome anti-icing air is dra-wn from the left and right 
side of each engine. An anti-icing ve.lve and an air regulator are 
1ncluded in each line to control the flow. 

' 
c. Nose cowl anti-icing air 1s supplied from the right side of each engine. 

An anti-icing valve, thermostatie ve.lve and an air ejector are installed 
in the line, The air ejector restricts the flow of air and controls the 
temperature by drawing ambient air into the nose cowl to mix the hot air 
from the engine. , 

ENGINE AND NOSE 
COWL ANTl•ICING 
CONTROL SWITCH 

VALVE POSITION LIGHT 
. ' 
~ el 

-:.•~Y,!@ ~~ 

' 

OVERHEAD PANEL 

Jul 15/68 
SN REV Mar 

Engine and Nose Cowl Anti-Icing System Equipment Location 

1/89 
Figure l (Sheet l) 75-6-o 
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D. The engine and nose cowl anti-icing valves are controlled by the nacelle 
anti-ice switches in the control cabin (See figure .L ) A va.lve 
pos1tion light for each engine and a nacelle valve selector switc~ ?ta.Ke 
i t possiole to detennine from the control cabin 1f the va.l ves nave 
opened after the nacelle anti-ice switch for any engine has been 
pos1tioned to "ON" ("OPEN"). The valve posit1on light will illuminate 
when the nacelle valve selector switch 1s positioned to e1ther 'LF.,' 
"NOSE COWL" or "RH," Fa.ilure of the light tu illuminate at any selectnr 
switch position indicates fai~ure of chat particular valve to hav= 
opened, On AF, 'J.WA and USAF airplanes, it is also possible to detern:ine 
:i.f t!Je valves have closed after the =celle d.Ilti-ice SWJ. tch for a.:.:,, 
eng:i.ne has been posJ.tioned to "OFF' ("CLOSF:" J. Illuminatior of ene 
valve position light on these a-z;.lanes indJ.cates that each valve ~sin 
the same position as the nacelle anti-ice switch 

2. Engine Anti-Icing Valve 

A. The engine anti-icing valves are mocor operated, butterfly type valv~s 
which are either fully open or closed ac,•o!"d.J.ng to sw:ttch positior 
Tt,o valve configurations are used or ,TT3D engine.3 One type has a 
circular mounting flange with six bolt holes eqwi.lly spaced a.round ea:r 
flange. The other has square mounting flanges wi~ four bolt holes in 
each flange, one at each corner. 

B. The engine anti-icing valves are installeu between the forward and rear 
anti-icir.g tubes on each side of the engine (See f'J.g.1Te l ) 

3, Engine Anti-Icing Air Regulator 

A. Identical engine anti-icing air reg\J.ators a...""€ located on the lefè and 
right side of each eng1.ne (See figure L) The regulator valve0 e·ee 
controlled by bimetallic coils conne::,ted co a "1Ovir.g sleeve Th r, 

sleeve coYers or uncovers holes !.n the regulator housing -:.bus :~'~'!.: .... ~-; 5. 

variable orifJ ce controlling the flow of air Tne sect:.ng of ",he 
regulators is such that they are fully open with 7O°F (2l'C) 5.è tü" 
bl.Inetallic coils and nearly closed (e:id of travel) ,nth a 620°F (~.~"7°C) 
air temperature. If inlet air to the engine 1s heated, there ,-~-l be a 
thrust loss; thus, the engirie ant:!.-icing system is designed to .!.J.Iric -:.he 
quantity of air to no more than is necessary to control icing 

4 Nose Cowl Anti-Icing Valve 

2 

A. The nose cowl anti-icing valve is a butterfly type valve '.Iwo è,"'.",~s cf 
valves are used: one type is operated by a reversible 28-volt a-c 
electric motor, the other type is operated by pneumatic pressure -:r1e 
direction of which is controlled by a solenoid, A position indicaror, 
on each valve, enables the position of the•valve butterfly to be v~rifie~ 

May 15/65 75-f-O 
Page 3 + 
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B. The nose cowl anti-icing "alve 1:a located on the left s1de of the engine 
above the fo:nra.rd reverser slot seal. 

5 Nose Cowl Anti-Icing Thermostatie Valve 

A. The nose cowl anti-icing thermostatie valve is bolted to the diffuser 
case on the right side of the eng1ne. The purpose of the unit is to 
provide an orifice which var1es 111th temperature to control the flow of 
air within the ducting. The valve 1s controlled by bucetallic co1ls 
connected to a moving sleeve. The extent and direction of move'!lent 1s 
in accord with the expansion or contraction of the co1ls causeQ oy 
variation in temperature. This rotatton of the sleeve.covers or uncovers 
holes in the valve housing thus forming a variable orif1ce cortrolling 
the flow of air. The unit is capable of operating with a pressure of 
250 psia on the upstream side of the unit, through the tempcrat,ire r.m,;e 
of -65°F to 790°F, and can operate at prolonged te~peratures of R10°f 
The unit is made of corrosion resi:atant materials to res1st the eff~cts 
of ccmpcunds nornia.lly associated w,th high temperature Jet enginc 
pneumatic systems. 

6. Operation 

A. The engine anti-icing system p1cks up not compressed air from the en,,:1 ne 
diffuser case, (See figure 2.) One e.<terna.l line on the left svie of 
the engine, ducts the air forward to an engine anti-icing air regJ.1.ator 
and engine anti-icing valve, and the~ tnto two smaller linea to toe 
outer ring of the inlet guide •;ane and sh.roud weldment The right 
sh.roud fitting is at the four o'clock position ard the left shroud 

RIG~TENGINE ANTHC~G 
AR REGULATOfl 

RIGNI DFFUSER 
TA~E-OFf 

75-6-0 
Page 4 
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flttlng Js at the PJght 0'clod posrbon From tip space betwecn th" 
outer shroud wells, the a lr travels imra.rd throucll each 1 nlct Gl•ide 
vane to the inne1 shroud ]' irig The air th':n p/J.ti.C-,.,b out tl1e fort ri.l'U 

edgc of the sluoud ring to the e11gi11c nose dome a11d LS exl1aust,ed Ln1t) 

th~ engine compressor J nlet tl1rou~h a J ouver a,t, th::. lower re3 r of th0 
nose do1ne At the two o'clock pos1.tLon cin Llle 1igl1t sJde of the ene,111<' 
a ">econd ont1-1.cJng line ducts air throUGh a reguldtor Jnrl an eugine 
flr't 1 -1.,...,i 11r, valve to the fan section "lhroud, The d.lr pas::;~s through Lhe 
douhle wall slu oud to the rnlet guide va.nes and nose dome> 

The nose cowl anti-icing system plcks up hot comp1essed a-cr frm the 
cngine diffuser case ( See f Lgure 3 ) Air is duc ted fon,ard by an 
external line on the right side of the engine, tlu·ough the the:mastatw 
valve and the nose cowl anti-icing valve, to the nose cowl Ambient 
air is mixed w1 th the h1 gh tempera"tme air to rrevent exces~, .,,. heat cllg 
of the nose cowl structur,s. The ambient air supply is drawn 1,hrough an 
ambient dU" inlet (loco.ted o.t the bottom of the no,,e cowl) b, m•.e.110 of 
a Jet pump. The heated mixture is directed onto t.hc uitPrJOr sltrfo.c"S 
of the nose cowl by means of a perforated distrföubon tnoe Th~ air 
is then exhauo ted overboard throuGh a port in t1,co 1.,o t Lom of the nose 
cowl A smaller air duet dirccts anti -cr,nc; atr 

Il> 
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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 selecter switch, The 
selecter switch has four positions, "OFF," "LH," "NOSE COWL" and "RH," 
The switch is rotated from the "OFF" position whenever confirmation 
of individual valve position is required, (See figure 4.) Simultaneous 
indication for all four engines is given at each selecter switch 
position. Failure 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 valves on the 
respective engines will close 

Jul 15/62 75-6-0 
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ENGINE AND NOSE COWL ANTI-ICING SYSTEM - TROUBLE SHOOTING 

l Gene ral 

A. Trouble shooting for this system is accomplished through the use of tvo 
ind1vidual trouble shooting charts. One chart is used for the engire 
anti-icing system and the ether chart for the nose covl anti-icing 
system 

Z Engine Anti-icing System Trouble Shooting Chart 

LDSS OF THRUST DUE TO 
EN:iINE ICING 

1 

Check position indicator 
on val.ve for movement . 
If -

1 

1 
1 OK - Replac ~ regulator 

1 

OK - Replace valve. 

2 
Nov 15/61 

NOT OK - Check viring 
for continui ty. 

NOT OK - Repair 
replace viring. 

or 

75-6-o 
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3. Nose Cowl Anti-Icing System Trouble Shooting Chart 

LOSS OF THRUST 

W1th external power connected to airplane and eng1nes 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 -

OK - Check continuity 
of w1r1ng from selecter 
switch to valve. IF -

OK - Check anti-icing 
valve. IF -

OK - Replace 
statie valve 

75-6-0 
Page 102 

thermo-

Valve position light 
fails to llluminate at 
idle power, slowly 
1ncrease eng1ne rpm up 
to 45% N1. IF -

VALVE POSITION LIGHT 
FAILS TO ILLUMINATE 

Test valve posit1on 
light. IF -

NOT OK - Rep air or 
replace w1r1ng 

NOT OK - Replace anti-
1c1ng valve 

' 
NOT OK -

1 
Replace b ulb 1 

2 
Oct 15/68 

) 

) 

) 
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ENGINE ANTI-ICING AIR REGULATOR - MAINTENANCE PRACTICES 

1. Rernoval/Installation Engine Anti-Icing Air Regulator 

2 

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

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

(2) Qpen engine left or right side cowl panel as required. 

(3) Disconnect electrical connector at valve assembly. 

(4) Remove bolts securing rear anti-icing tube to engine diffuser 
case. Ensure ths.t parts do not fall into engine diffuser case 

fAUTION: IF PARTS FAll INTO ENGINE DIFFUSER CASE, TBEY MUST 
BE RETRIEVED BEFORE ENGINE IS oPERATED OR INTERNAL 
ENGINE DAMAGE MAY RESULT. 

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

(6) Remove bolts securing left anti-icing valve between anti-icing 
tube flanges, support valve and move rear anti-icing tube aft 
enough to remove air regulator frorn rear anti-icing tube. 

(7) At right side of engine, remove bolts securing aft flange of 
anti-icing valve to rear anti-icing tube, remove rear anti-icing 
tube. 

(8) Remove anti-icing air regulator frorn rear anti-icing tube. 

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

(1) Install anti-icing air regulator in rear anti-icing tube. If 
early style (six hole flange) air regulator is being installed, 
place new ga.sket between regulator and tube flanges 

~- New type (four hole flange) air regulator does not require a 
gasket. 

May 15/65 75-6-11 
Page 201 + 
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TUBE 

ANTI-ICING 

ENGINE 
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VAL\/E 

ClAMP 

ClAMP 
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IJ PlAC(SI 

./J81!r-L...+-- STRUT DRAIN 
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AIR REGUIATOR 
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FUEL HEATFR 
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LINE SUPPORT 
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\__ FIRE 
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CLIP 
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ENGINE 
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75-6-U 
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ANll·ICING 
,,,.-- TU8E 

/ -VALVE-10-REAR 
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TU8E ATTACH 
BOLT Il PlACESI 
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ANTI-ICING TUBE 
ATT ACH BOLTS 
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Figure 201 
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(2) Locs.te a.nt1-1crng valve rn posltion between forward and rear 
anti-icing tubes. Pla.ce new ga.skets s.t vs.lve flanges if early 
style ( six hole fls.nge) valve 1s being insts.lled. At right side 
vs.lve, locs.te an electrics.l w1r1ng support clip s.t upper 1nboa.rd 
bolt hole locs.tion on forward anti-icing tube fla.~ge. 

(3) Install balts and nuts securing vs.lve to tube flanges. Tighten 
balts and inste.ll lockwire. 

(4) Install three balts securing rear anti-icing tube to engine 
diffuser es.se. At left side of engine, position strut drain line 
supp~rt bracket s.t forward bolt hole locations; if s. continuous 
wire type fire detection system is insts.lled, locs.te fire detector 
support clips.taft bolt hole locs.tion At rignt side of engine, 
locs.te a.n electrics.l wiring support clips.taft bolt hole locs.tior 
Tighten balts and insts.11 lockwire. 

(5) At left side of engine, insts.11 and tighten clamps be-';ween rear 
anti-icing tube, fuel hes.ter deicing air supply tube and P& WA 
plumbing tube 

(6) Connect electrics.l connectbr to vs.lve 

(7) Close engine ant1-1c1ng system circuit bres.kers. 

(8) Close side cowl panels. 

Ma.y 15/65 75-6-11 
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NQSE_Q.Q.WL J\NTI-ICING VALVE - M/\INTE:NJ\NCC PRACTICES 

B_e_moval/Installation Nose Cowl Al1t1-Icinp; Valve 

J\ Remove Nosc C011l J\nt"-Ic111g Vd.lve 

( l) Oren ro,uc engrne ants-1cJ ng system circm t breakers on circurL 
J,r,:,n.k<> r panel P5 

(2) Remove nacelle forward fa1ring. Refer to 71-5-11, "Nacelle Forward 
Fairing - Ma1ntenance Practices 11 

(3) Discom1ect electrical connector from valve assembly. (See .f1gure 
201.) 

( 4) Remove balts connecting valve support brackets to valve forward 
flange 

(5) Remove bolts connecting rear anti-icing tube to valve aft flange 

( 6) Remove bolLs connecting froward anti-icing tube to valve forvard 
fla.'1gC 

(7) Remove anti-icrng valve a.ssembly. 

B. Install Nose Crnrl Anti-Icing Valve 

(1) With new gasket placed bctwecn 'l!Ounting flanges, position electncal 
' iriring clip, as shown rn figure 201 and bolt nose cowl anti-icing 

valve to forward anti-icing tube and valve support brackets 
T01 q_u-= bolts wo thin 70 to 80 pound-inches and install lockwire 

!.!.QTE , füen installing a solenoid controlled, pneumat1cally 
operated type valve, position va.lve with arrow on valve body 
pointing forward 

(2) With new gasket placed between mounting flanges, bolt rear anti­
icing tube to nose cowl anti-icing valve assembly. Torque balts 
within 70 to 80 pound-inches and install lockwire 

( 3) Deleted. 

(4) Connect and lockwire electrical connector to valve assembly. 

(5) Close engine ant,-icing system circmt breakers. 

(6) Reinstall nacelle forward fairing. 
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N0SE C0WL ANTI-ICING THER-!OSTATIC VPJ.,VE - MAINTENANCE PRAÇTIÇES 

l, Removal/Installation Nose Cowl Anti-Icing Thermostatie Valve 

!:!..,_om_: 0bserve and mark locations of electrical wiring support clips before 
removing valve. 

A. Remove Nose Cowl Anti-Icing Thermostatie Valve (See figure 201.) 

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

(2) Open engrne right side cowl panel. 

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

(4) Remove four valve mounting bolts. 

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

NOS[ COWL ANT~ICING 
TIIRMOSTATIC VAL\/[ 

~-;=t.--- REAR ANTHCING 
TUBE 

HYDRAULIC PA 
SUPPORT BRAC 

~ 

BOlT 
ITWO PLAC[SI 
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Nose Cowl Anti-Icing Thermostatie Valve Installation 
Figure 20l 75-6-31 

Pa.,:e 201 



IM~Z:lfttl~ l / ?/ / l ' /I,, 
.În/eta,t/,ne laL 

DEI Il 
• t.r..-,\.,UWl4i • 
•~••w••••••••••••••c•••~••••• 

TUll80FAN 
MAINTENANCE MANUAL 

B. Insta.11 Nose Covl Anti-Icing Thenoostatic Valve 

(1) Using a new gasket, posi"Lion thennostatic valve on engine bleed 
pad as shovn in figure 201. 

(2) Locate electrical wiring support clips on valve flanc;" .,t, loca"Llons 
noted during valve removal and &ecure vulve to engine by inst.11ling 
four bolts, Do not tighten balts. 

(3) Install remaining tYO bolts through hydraulic r,a1,el su111ftwt 
bracket at aft edge of valve flange. Do noL ti6),Len L0lts. 

(4) Connect rear anti-icing tube to valve and tighten nut. \If the 
nose covl anti-icing shutoff valve or tube coupl1us have been 
loosened, install all tube connectors finger ti,,11 L be fore fir"'-1 
tightening of any fasteners. This Yill minimüe Jll ,=1uad stx eL3ces 
in the tubing.) , 

(5) Tighten all mounting balts and install lo~kwiLe 

(6) Close engine anti-icing syatem circuit breakera, 

(7) Close right side cowl panel. 
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ENGINE ANTI-ICING VALVE - REMOVAL/INSTAJJATJQN 

1. Removal/Installation Engine Anti-Icing Valve (Left Side) 

10 

A. Prepare for Removal 

(1) Open e:ngine anti-icing system circuit breakers on circuit breaker 
panel P5. 

(2) Open engine left side CO\ll panel. 

B. Remove Engine Anti-Icing Valve (Left Side) (see figure 401,) 

(1) Disconnect electrical. connector from valve, 

(2) Remove bolts attachi:ng rea.r anti-icing tube to diffuser case. 

CAUTION. ANY PARTS THAT MAY FALL INTO DIFFUSER CASE MUST BE 
REMOVED BEFORE ENGINE IS OPERATED OR INTERNAL ENGINE 
DAMAGE WILL RESULT. 

(3) Remove claIIIPS securing rea.r anti-icing tube to fuel heater deicing 
air supply tube and P&WA plumbing tube. 

( 4) Support val ve and rernove atta.ching bolts. Move rea.r anti-icing 
tube aft to free valve and remove valve. 

C, Insta.11 Engine Anti-Icing Valve (Left Side) 

(1) Position valve on forwrd anti-icing tube, If six hole flange 
valve is being installed, place nev gasket on each flange, 

~ Four hole flange valves do not require ga.skets, 

(2) Move rea.r anti-icing tube forwrd against valve and install bolts, 
Tighten bolts and install lockwire, 

(3) 

( 4) 

( 5) 

Install three bolts securing rea.r anti-icing tube to engine 
diffuser case, Position strut drain line support bracket at forwrd 
bolt hole locations. If a continuous \lire type fire detection 
system is installed, locate fire detector support clip at aft bolt 
hole location. Tighten balts and lockwire, 

Install clamps securing rea.r anti-icing tube to fuel heater deicing 
air supply tube and P&WA plumbing tube, 

Connect electrical connector to val.ve, 

Apr 15/68 
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Engine Anti-Icing Valve Instaliation 
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HEAT SHIELD INSIDE HALF 

HEAT SHIELD OUTSIDE HALF 

HEAT SHIELD -;-----..::::_ 
SUPPORT BRACKETS .....__.:::.=--

HEAT SHIELD INSTALLATION 

DETAIL A 

EFFECTIVITY 

Al VT-DXT and on 
SA ZS-EUW and on 
SN 00-SJL and on 
WD CF-FAN and on 

AR All except LV-ISA 
thru LV-JSD 

Apr 15/68 
Engine Anti-Icing VaJ.ve InstaJ.lation 

F igure 401 ( Sheet 2) 

HEAT SHIELD 
INSTALLATION BOLT 
(J PLACES) 
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(6) Close engine anti-icing system circuit breakers, 

(7) Close left side cowl panel, 

EFFECrtVITY 

TURBOFAN 

2. Removal/Installation Engine Anti-Icing Valye /Right Side) 

A. Prepare for Removal 

(1) Open engine anti-icing system circuit breakers on circuit breaker 
panel P5, 

(2) Open engine right side cowl panel. 

B, Remove Engine Anti-Icing Valve (Right Side) (See figure 4ol.) 

(1) Disconnect electrical connector from valve. 

(2) Support valve and remove bolts and nuts securing valve (or heat 
shield if installed) to support bracket and anti-icing tube 
flanges , Remove val ve, 

~- Valves with heat shield ( see detail A for effectivity) may 
be removed with heat shield and heat shield support brackets 
installed on the val ve, 

C, Install Engine Anti-Icing Valve (Right Side) 

75-6-41 
Page 404 

(1) Position valve (or val,;.e with heat shield) between flanges -of 
anti-icing tubes, If six hole flange valve is being installed, 
place new gasket on each flange. 

~- Four hole flange valves do not require gaskets, 

(2) Locate electrical wiring support clip at upper 1nboard bolt hole 
location on fonaard-anti-icing tube flange; install bolts and nuts 
securing valve (or valve/heat shield assembly) to support bracket 
and to tube flanges. Tighten bolts and install lockwire. 

( 3) 

(4) 

(5) 

Connect electrical connector to valve, 

Close engine anti-icing system circuit breakers, 

Close right side cowl panel, 
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COMPRESSOR BI.EED SYSTEM - DESCRIPl'ION AND OPERATION 

1. General 

2 

3 

2 

A. The compressor bleed system is designed to relieve the engine of excess 
air vhen it is not needed, Except during normal operating tbrust e.nd 
higher, the engine does not need the M..l. output of both compressors. 
When cre.nking first begins, air vill flov invard through the open 
compressor bleed va.J.ve to the inlet of the rear compressor relieving 
part of the vindmilJ.ing loe.d of the front compressor. By the time the 
engine starts, the second, third e.nd fourth stage turbine~ vilJ. be 
driving the front compressor. Air vilJ. be coming out of the compressor 
bleed va.J.ve from the front compressor. 

B. The air bleed syatem consists of a bleed valve, a compressor bleed valve 
actuator control and the necessary connecting tubing. This is a pressure 
ratio system since the actuator control schedules bleed valve operation 
toa varying front compressor ratio, High pressure air from the 16th 
stage compressor furnishes the actuating force to open or close the bleed 
val ve. No intermediate posi tion of the val ve is used. 

Compressor Bleed Valve 

A. The compressor bleed valve is a butterny type valve vbich is controlled 
by the compressor bleed valve control unit. The valve is located neer 
the rear of the compressor intermediate case at the eight o'clock position. 
Air that passes through the valve travels from the front compressor 
inside the intermediate case but outside of the rear compressor case. 

Compressor Bleed Valve Control Unit 

A. The compressor bleed valve control unit is a self-contained unit 
consisting of a bleed val ve actuator and e.n actuator control. Tbis dual 
functioning unit is bolted to and supported by the compressor bleed valve 
body. Two studs are used at the val ve shaf't opening. The actuator 
section of the assembly contains a piston e.nd pilot valve assembly. The 
piston operates the valve sbaf't by a slotted arm, Both pilot valve and 
piston are air operated. The control section contains a transfer valve 
assembly vhich is operated by a yoke from a diaphragm. The control 
section also contains a reset valve vbich is operated by a reset cem 
connected to the bleed valve shaft. (See figure 1.) 
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4. Operation 

3 

A. The pressure ratio bleed control scheàules bleed valve operation toa 
varying N1 compressor pressure ratio (Ps3/Pt2l- Discharge pressure (P63) 
from N1 compressor is used to achieve an inte=ediate high discharge 
pressure (P6 3) by means of a dual orifice system within the control. The 
pressure (P5 3) is applied to the high pressure aide of the actuating 
diaphragm, and 1s a constant function relative to P6 3 pressure. The lov 
pressure (Pt2l is applied to the low pressure side of the diaphragm, plus 
a spring force. Any resulting deviation from the null or balanced 
position (Ps { Area = Pt.2 Area + Spring) produces a corrective e.ction by 
varying the Iow pressure bleed valve. Yunctionally, the displacement 
output resulting from a control deviation from null position is 
mechanically transmitted through a yoke assembly toa transfer valve 
assembly. The transfer valve assembly, consisting of two poppet type 
transfer valves, transmits the desired signal pressure to the bleed valve 
actuator assembly to schedule either open or closed bleed valve position. 
Sixteenth stage air (P8 4) is always supplied to one end of each poppet 
valve and ambient air pressure (P62) is supplied to the other end of each 
poppet valve. Therefore, depending upon direction of control s1gnal 
error from null posit1on, the transfer valve will be scheduled either in 
the bleed open or closed posit1on and Ps4 air pressure vill be directed 
through the transfer valve to either open or closed s1gnal line to the 
bleed valve and actuator. 

B. A reset feature 1s designed 1nto the control sect1on to accomodate the 
step change in N2 pressure betveen bleed closed and bleed open. The 
reset is necessary due to an apprec1able change in N1 discharge pressure 
between the bleed open and bleed close pos1tions. If t.h1s var1ation was 
not compensated, excessive hysteresis in the control would occur. When 
the bleed valve 1• in the close posit1on, the reset valve will be open 
and conversely vhen the bleed valve is in the open pos1t1on, the reset· 
valve will be in the close pos1tion. 

C. The compressor surge bleed valve is lef't open after starting to give good 
accelerat1on character1stics to the eng1ne by bleeding excess air 
overboard. At approximately N1 speed in figure 2 the bleed valve closes 
and will remain closed unt11 engine speed is reduced. Deceleration is 
also aided by compressor surge bleed valve operation. 
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Present curve is compatible to engines having 
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